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Valentina E. Demidova

Born in 1955.
Experienced expert in breathing practice. A direct disciple, colleague and follower of Konstantin P. Buteyko 

and Alexandra S. Strelnikova. 
Pediatrician, infectious disease MD, immunologist, physiotherapist, candidate of pedagogical sciences, As-

sociate Professor at SFedU, author of research articles, developer of manuals and programs on health diagnostics 
and health recovery in children and adults. 

As of today, she went a long way in science with searching for original effective methods and practice for 
almost 40 years, teaching how to use a systematic approach, ACTIVELY involving every patient in his/her own 
healing process. 

Her scientific tools are based on developments of different folks from their centuries’ history, as well as mod-
ern discoverers of human capabilities. 

Valentina E. Demidova considers medicine as a science. Undoubtedly, this is the base, or the basis that con-
tinues the study of diseases and health, avoiding the archaic!

Education: 
1974-1981 Student at the Rostov-on-Don Medical Institute (RODN MI), graduated Cum Laude, qualified 

as Pediatrician. 
1981-1983 Residency/ traineeship in medical specialty Infectious Diseases and Immunology. Upon gradua-

tion, additionally qualified as Regional Specialist-Immunologist. 
2000 Dissertation on the theme Valeological and Pedagogical Diagnostics at Advanced Training Courses for 

Educators; PhD, Candidate of Pedagogical Sciences. 
Activity & Experience: 
1983-1988 Specialist-Immunologist at the Municipal Hospital No. 1, Taganrog, Head of Department of 

Healthy Childhood. 
1988-1990 Teacher in physiology at the Taganrog Medical School. 
1990-1995 Chief Physician at the Educational and Recreational Center CIM. 
1995-2001 Senior Researcher, Physician, Associate Professor at the Department of Psychology, Advanced 

Training & Refresher Institute. 
2002-2008 Associate Professor at the Department of Medical and Pedagogical Problems, the Southern Fed-

eral University (SFedU). 
Since 2008 till the present time, she has been involved in activities at various educational institutions as 

immunologist and healthy lifestyle promoter. Author of more than 20 health programs for adults and children. 
Coach-methodologist in Health Groups. 32-year-experience in working with groups according to the author’s 
original methods and techniques. 

Since 2015, she has been leading the creative group “Healthy teacher – healthy child” in the Aksai District, 
Rostov Region. 

Occupational priorities: 
– Theoretically and practically substantiated education in various projects (conferences, workshop, train-

ings) for educators as an important link in the formation of the personality of a future citizen of Russia, focused 
on healthy lifestyle; 

– Use of her own original personal tools and expertise as a doctor and teacher; 
– Uninterrupted improvement of the existing competencies on healthy lifestyle propaedeutics and practices 

for restoring the level of holistic health. 
Valentina E. Demidova is the author of about 30 publications on diagnostics, theory and practice of healthy 

lifestyle, and pedagogical valeology. 
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DEBATING CLUB
Вased on the results of the All-Russian Scientific 

and Practical Conference on Fundamental Oncology 
with international participation, 

held on October 20-21, 2022 in Rostov-on-Don: 
ROUND TABLE DISCUSSION

At first there was an idea… Then a long organiza-
tional period… And, finally, on October 20-21, 2022, 
in the “National Medical Research Center for Oncol-
ogy” of the Ministry of Health of the Russian Federa-
tion in the Rostov-on-Don (hereinafter referred to as 
the Rostov Oncocenter), a scientific and practical con-
ference with international participation was held with 
an intriguing titled “Fundamental researches: STOP-
PER or DRIVER of modern oncology?”. 

This conference was timed to the memorable 
dates – the 45th anniversary of the discovery of “The 
pattern of development of various adaptational reac-
tions depending on the intensity of the acting factor” 
made by Lyubov Garkavi, Maria Ukolova and Elena 
Kvakina and the 115th anniversary of the birth of 
professor Maria Alexandrovna Ukolova, coauthor of 
the discovery and the founder of the experimental de-
partment of the National Medical Research Center of 
Oncology. 

Professor Kit Oleg Ivanovich, the General Director 
of the National Medical Research Center for Oncolo-
gy, Academician of the Russian Academy of Scienc-
es, Advanced Doctor in Medical Sciences, delivered a 

welcoming speech, expressing his warmest wishes for 
success in work and solving of the scientific tasks to all 
conference participants. 

Opening of the conference on October 20, 2022.
On the presidium – General Director of the “Na-
tional Medical Research Center for Oncology” of the 
Ministry of Health of the Russian Federation in the 
Rostov-on-Don, Academician of the Russian Acade-
my of Sciences, Advanced Doctor in Medical Scienc-
es, Professor Oleg Ivanovich Kit. On the left – Elena 
Mikhailovna Frantsiyants. Deputy General Director 
for Science, Professor, Advanced Doctor in Biological 
Sciences. On the right – Alla Ivanovna Shikhlyarova, 
Professor, Advanced Doctor in Biological Sciences. 

However, before starting the presentation of the 
content of the conference, we would like to thank our 
dear guests and speakers, who responded with keen 
interest to the invitation to participate in the confer-
ence and made it possible to realize the planned meet-
ing of science enthusiasts, which brought together 
researchers from different Russian and foreign cities. 

The participants gathered from the large territory, 
from east, west, north and south, have demonstrated the 
living vitality of fundamental science. Moscow, St. Pe-
tersburg, Minsk, Pushchino-on-Oka, Tomsk, Kras-
noyarsk, Novosibirsk, Saratov, Simferopol, Pyatigorsk, 
and London, Osaka – such a vast geography of funda-
mental oncology was presented at the first thematical 
conference organized by the Laboratory of Study of 
Malignant Tumor Pathogenesis of the National Med-
ical Research Center for Oncology in a 2-day on-line 
format. In total, about 200 people took an active part in 
the work of the, among which were academicians and 
corresponding members of the Russian Academy of 
Sciences, professors, about 40 people with the academic 
titles of Advanced Doctors and PhD of Sciences. 

Reports were presented from leading scientific 
centers developing of problems of oncology: Blokhin 
National Medical Research Center of Oncology (Mos-



6 | Cardiometry | Issue 26. February 2023

cow), Dmitry Rogachev National Research Center of 
Pediatric Hematology, Oncology and Immunology 
(Moscow), N. N. Alexandrov Republican Scientific 
and Practical Center of Oncology and Medical Radiol-
ogy (Belarus, Minsk), N. N. Petrov National Medical 
Research Center of Oncology (Saint Petersburg), Rus-
sian Scientific Center of Surgery named after acade-
mician B. V. Petrovsky (Moscow), Skolkovo Institute 
of Science and Technology (Russia, Skolkovo), Tomsk 
National Research Medical Center of the Russian 
Academy of Sciences, Research Institute of Clinical 
and Experimental Lymphology (Novosibirsk). Among 
participants of the conference we could see also em-
ployees of some famous schools of national science 
and education, including Lomonosov Moscow State 
University, V. I. Vernadsky Crimean Federal Universi-
ty (Russia, Crimea, Simferopol), Saratov State Medical 
University named after V. I. Razumovsky, Krasnoyarsk 
State Medical University named after Professor 
V. F. Voyno-Yasenetsky and some others institutions. 

The Program Committee of the Conference in-
cluded representatives of various scientific schools 
and areas: 

Kit Oleg Ivanovich (Program Committee Chair-
man) – General Director of the National Medical Re-
search Center for Oncology of the Ministry of Health 
of Russia, Advance Doctor of Medical Sciences, Pro-
fessor, Academician of the Russian Academy of Sci-
ences (Rostov-on-Don, Russia) 

Frantsiyants Elena Mikhailovna (Vice-Chairman 
of Program Committee) – Deputy of General Director 
for Research of National Medical Research Center for 
Oncology of the Ministry of Health of Russia, Profes-
sor, Advanced Doctor in Biological Sciences (Rostov-
on-Don, Russia). 

Bocharova Olga Alekseevna – Head of the Lab-
oratory of Immunopharmacology of the Blokhin Na-
tional Medical Research Center of Oncology of the 
Ministry of Health of Russia, Advanced Doctor of Bi-
ological Sciences, Professor, Academician of RAMTS 
(Moscow, Russia) 

Voronina Tamara Nikolaevna – Endocrinologist, 
London Neurology & Pain Clinic (London, UK). 

Anisimov Vladimir Nikolaevich – Head of the 
Section of Carcinogenesis and Oncogerontology, Head 
of the Laboratory of Carcinogenesis and Aging, N. N. 
Petrov National Medical Research Center of Oncology 
of the Ministry of Health of Russia, President of the 
Gerontological Society at the Russian Academy of Sci-

ences, Advanced Doctor of Medical Sciences, Profes-
sor, Corresponding Member of the Russian Academy 
of Sciences (St. Petersburg, Russia) 

Cherdyntseva Nadezhda Viktorovna – Deputy 
Director for Research of Tomsk National Research 
Medical Center of the Ministry of Health of Russia, 
Head of the Laboratory of Molecular Oncology and 
Immunology at the Research Institute of Oncology of 
Tomsk National Research Medical Center, Advanced 
Doctor of Biological Sciences, Professor, Correspond-
ing Member of the Russian Academy of Sciences 
(Tomsk, Russia) 

Bgatova Natalia Petrovna – Head of the Laborato-
ry of Ultrastructural Research at the Research Institute 
of Clinical and Experimental Lymphology, Advanced 
Doctor of Biological Sciences, Professor (Novosibirsk, 
Russia) 

Kubyshkin Anatoly Vladimirovich – Vice-Rector 
for Research, Head of the Department of General and 
Clinical Pathophysiology of V. I. Vernadsky Crimean 
Federal University, Advanced Doctor of Medical Sci-
ences, Professor, Member of the Expert Council of the 
Russian Academy of Sciences (Simferopol, Crimea, 
Russia) 

Ruksha Tatyana Gennadievna – Vice-Rector for 
Research, Head of the Department of Pathological 
Physiology named after A. I. professor V. V. Ivanov 
Krasnoyarsk State Medical University named after 
A. I. prof. V. F. Voyno-Yasenetsky of the Ministry of 
Health of Russia, Doctor of Medical Sciences, Profes-
sor (Krasnoyarsk, Russia) 

Tserkovsky Dmitry Alexandrovich – Leading Re-
searcher of the N. N. Alexandrov Republican Scientif-
ic and Practical Center of Oncology and Medical Ra-
diology, Ph. D. of Medical Sciences (Minsk, Belarus). 

Shikhlyarova Alla Ivanovna – Senior Research-
er of the of Laboratory of Study of Malignant Tumor 
Pathogenesis at National Medical Research Center for 
Oncology Professor, Advanced Doctor in Biological 
Sciences (Rostov-on-Don, Russia). 

Kaplieva Irina Viktorovna – Head of the of Lab-
oratory of Study of Malignant Tumor Pathogenesis at 
National Medical Research Center for Oncology, Ad-
vanced Doctor in Medical Sciences (Rostov-on-Don, 
Russia). 

The Conference included 6 sessions, 4 of which 
were held under the topic “CURRENT ISSUES OF 
FUNDAMENTAL ONCOLOGY”, and 2 sessions – on 
the topic “TRANSLATIONAL MEDICINE”. 
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The scientists participated in the conference had 
their own goalsa. It was necessary to answer the main 
question about the actual and relevance of fundamen-
tal research for modern oncology. These answers were 
given in lectures and reports by leading experts, who 
introduced the audience to topical issues of funda-
mental oncology. The main topics were regarded to 
experimental models of tumor growth, the study of 
regulatory, immune, energy and metabolic disorders, 
molecular and genetic processes that underlie the tu-
mor disease as well as ways to activation of antitumor 
defense. 

The conference opened with lectures on the mech-
anisms of increasing antitumor resistance based on 
the development of general non-specific adaptive re-
actions of the body, new approaches to the therapy of 
malignant neoplasms, innovative methods of experi-
mental therapy and testing of new drugs aimed at sup-
pressing or preventing the development of a malignant 
process in the experiment, for their further imple-
mentation in clinical practice. practice. These topics 
reflected the main problems of fundamental oncology. 

The most important aspects of fundamental sci-
ence were discussed in lectures by leading research-
ers of well-known schools and trends, which we tried 
to present at the Round Table. And they recalled that 
modern science stands on the shoulders of founding 
and luminaries who created powerful schools and sci-
entific directions. 

BACK TO THE FUTURE: 
A THEORY IMPLEMENTED INTO LIFE

The celebration of the 90th anniversary of the 
founding of the National Medical Research Center of 
Oncology in Rostov-on-Don (“Rostov Oncocenter”) 
last year 2021 was continued until October 2022 by 
other anniversaries that united famous events of sci-
entific activities of the Rostov Oncocenter. Due to the 
high interest in promoting promising research in 
the field of fundamental oncology and supporting 
scientific schools, General Director, Academician 
of the Russian Academy of Sciences, Professor Oleg 
Ivanovich Kit played a huge role in the implemen-
tation of this project. He focused on the significant 
contribution of the outstanding theoretical scientists 
of our Oncocenter to the formation of new approach 
to researching c adaptive processes providing increase 
the antitumor resistance of the body and connected 
the conference with significant dates. 

First of all, this is the 115th anniversary of the birth 
of M. A. Ukolova, initiator of fundamental research 
on the Oncocenter, then, 65th anniversary of the ex-
perimental department established by this prominent 
scientist. And the other famous event is 45th anniver-
sary of the discovery of “Patterns of development of 
the general adaptational reactions of the body” by 
Garkavi L. Kh., Ukolova E. B., Kvakina E. B. 

This discovery and related studies have become 
the hallmark of the scientific school of fundamental 
research of the Rostov Cancer Center, which has ac-
cumulated over several decades a unique experience 
in experimental oncology and the introduction of 
developed technologies into clinical practice. These 
advances have outstripped formally formulated trans-
lational medicine approaches. Completed state assign-
ments, defended candidate and doctoral dissertations, 
numerous patents, hundreds of articles dedicated to 
solving the problems of increasing nonspecific antitu-
mor resistance have become part of domestic oncol-
ogy, provided new approach at study the relationship 
between the tumor and the body from the standpoint 
systemic and polylevel regulation. 

Currently, great importance is attached to the func-
tional rehabilitation of cancer patients. This problem 
is discussed at international congresses; rehabilitation 
methods are being developed in different countries. At 
the same time, the International Model of Rehabilita-
tion in Oncology can hardly be considered complete 
and quite sufficient due to the shortage of theoreti-
cal and clinical bases, commonly recognized system 
mechanisms. Behind the modern theories the stra-
tegic “keys” to reall providing of health often remain 
unnoticed. 

“VASILIEV`S ISLAND” 
IN LAND OF TOMSK

At the conference, the participants got a real oppor-
tunity to get acquainted with the origins and prospects 
of the prominent representatives of the Tomsk school 
of oncoimmunologists, created by Academician 
of the Russian Academy of Sciences Nikolai Vlad-
imirovich Vasiliev. A lecture on the development of 
this area was made by the wonderful followers of the 
scientist, professor Nadezhda Viktorovna Cherdynt-
seva, Head of the Laboratory of Molecular Oncology 
and Immunology of the Tomsk Research Institute of 
Oncology, Corresponding Member of the Russian 
Academy of Sciences, as well as by young scientists of 
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this outstanding scientific school. From the content of 
the abstracts of our conference, presented on the pag-
es of the latest issue of the journal “Cardiometry”, as 
well as online reports and an exciting lecture by prof. 
N. V. Cherdyntseva we have get the impression of the 
successful activity of the “Vasilyev`s Island” on the 
Tomsk land. It is there, under the guidance of the Aca-
demician of the Russian Academy of Sciences,, Direc-
tor of the Tomsk National Research Medical Center, 
professor Evgeny Tsyrenovich Chainzonov, one of the 
promising areas of fundamental oncological science 
continue to develop. 

“ENERGY MECCA” 
IN PUSHCHINO-ON-OKA

The lecture of Professor, Advanced Doctor of 
Medical Sciences Evgeny Ilyich Mayevsky, Head of 
the Laboratory of Energy of Biological Systems of 
the Institute of Theoretical and Fundamental Bio-
physics of the Russian Academy of Sciences in Push-
chino, was timed to the significant dates of the con-
ference. This lecture was a huge success among the 
participants of the conference, since it dealt with the 
main pathways and signaling processes of the energy 
supply of the body in different adaptational reactions 
and levels of reactivity. The conjugation of intimate in-
tracellular mechanisms of cell energy supply with reg-
ulatory integral processes provide the possibility of fine 
correction of pathological disorders and an increase in 
the body’s resistance. The founder of the Pushchino 
School of Mitochondrial Energy and the initiator of 
the development of a unique scientific area of mito-
chondriology was an outstanding scientist of world 
renown – Maria Nikolaevna Kondrashova, Ad-
vanced Doctor of Biological Sciences, Professor. She 
was a great friend and colleague of the Rostov authers 
of discovery of antistress adaptational reactions, Ly-
ubov Garkavi, Elena Kvakina, Maria Ukolova, and was 
also personally acquainted with the famous Canadian 
scientist Nobel Prize Laureate Hans Selye discovered 
stress reaction. Personal friendly contacts and interac-
tion of representatives of various scientific disciplines 
(immunology, bioenergetics, physiology, fundamental 
oncology and so on) have always contributed to new 
scientific achievements. 

PLANT TREASURES OF ONCOLOGY
In the lecture of Professor Olga Alekseevna Bo-

charova, Advanced Doctor of Biological Sciences, 

laureate of the premium of the State Committee 
for Inventions and Discoveries, Head of the Immu-
nopharmacology Laboratory of Blokhin National 
Medical Research Center of Oncology important 
significance of the phytopharmacology for the pre-
vention of oncology and age-related pathologies was 
shown. What can be more ancient and at the same 
time so young in the treatment of various diseases, 
including cancer, like remedies got from living plant 
world, which have unique formulas coded of nature? 
From the time of Avicenna to the present day, phy-
topharmacology has never lost its high relevance, al-
though it experienced difficult times. 

In the lecture Professor O. A. Bocharova presented 
the results of many years researches of a large number 
of eminent scientists, which confirmed the efficacy of 
phytoadaptogens in oncology and great potential of 
treatment factors of plant nature. Thus, the works of 
Brekhman, Lazarev and many outstanding Russian 
scientists founded powerful basis which must be ap-
plied to the development of effective technologies 
for complementary cancer therapy in significant 
more extent than it still has been made. 

“POLYMODAL SYMPHONY” 
FROM JAPAN

A favorable consequence of the conference can be 
considered an acquaintance with the main research-
es of the Japanese scientist Toshio Inui. The results 
obtained by him and his employees are of a break-
through significance. Dr. Inui, Ph. D., visiting profes-
sor at Ritsumeikan University, is the head of the large 
medical Saisei Mirai Corporation, uniting research 
clinical centers in, Japan (Osaka, Kobe, Tokyo), Lith-
uania, Ukraine, Russia, Spain, Sweden, USA, Austra-
lia. The topic of his lecture was “New Challenges to 
Cancer and Longevity” and it dealt with the subtle 
mechanisms of increasing the length of human telo-
meres and telomerase activation. Large-scale scientif-
ic researches in Saisei Mirai Corporation are carried 
out in cooperation with six universities of Tokushima, 
Konan, Tottori, Kobe, Kyoto, Kagoshima. 

Important approaches to cancer treatment in 
Saisei Mirai Corporation are the destruction of can-
cer tissue by local electromagnetic impacts in combi-
nation with immunotherapy by using dendritic cells, 
vaccines, macrophages, i. e. immunocompetent anti-
tumor factors. This provides consolidation of regula-
tory mechanisms at various hierarchical levels of the 
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body’. The developed methods are aimed at activat-
ing various regulatory mechanisms and preventing 
changes caused by aging and malignization by mul-
timodal impact of naturopathic, immunological and 
other factors, including macrophage activating fac-
tor, dendritic cell vaccines, highly effective gas mix-
tures (ozone therapy, hyperbaric oxygenation, etc.). 
At the present time, relatively new ways of applying gas 
mixtures, including xenon, CO2, are being used all over 
the world. This allows to achieve significant results of 
treatment. Perhaps in the near future medicine will be 
enriched with knowledge about ways to receiving of 
longevity, thanks to the hard work and fundamental 
discoveries of a scientific consortium led by the out-
standing Japanese scientist Inui Toshio. 

ACTIVATION THERAPY 
“IN ENGLISH WAY”

This report of our guest from UK in certain extent 
to unit three topics – the treatment with help of gas 
mixture, metabolic regulation and activation therapy. 
The development of the treatment related with gas 
mixtur led to the obtaining of methods that can suc-
cessfully compete with the some wellknown technol-
ogies using factors of other nature. And so we with 
great pleasure are presenting this report prepared 
by Tamara Nikolaevna Voronina, endocrinologist 
from London Neurology & Pain Clinic, the spe-
cialist on intermitten fasting and interval hypoxic 
training. 

Her technology is based on a fundamental con-
cept close to activation therapy that demonstrated 
possibility of achievement of optimal health by in-
termittent stimuli of moderate functional loads. The 
author proposes practical programs that combine two 
non-pharmacological natural methods of activation 
therapy-training for elevating of human body adaptive 
reserve. That elevating may be received by intermittent 
fasting (IG) and interval hypoxic training (IHT). IG is 
a specially designed diet, which consists in a periodic 
short-term refusal to eat. IHT is a way to increase the 
body’s nonspecific resistance by adapting to hypoxia. 

Adaptation develops by way of breathing with a hy-
poxic gas mixture (oxygen 10-13% and nitrogen about 
87-90%), through a mask (at normal atmospheric 
pressure) in intermittent regime. The unique of this 
algorithm is due to the cyclic regulation of the intake 
of hypoxic respiratory mixture, that provides repeated 
fluctuations in saturation values during one session. 

Such regimes of moderate functional loads provide 
the maximum efficiency of mitochondrial function 
at the cellular and molecular level. This is achieved 
through varying of oxygen and glucose delivery to 
which the neural networks of the brain are sensitive 
and which can protect neurons from oxidative and 
metabolic stress. By combining these two methods of 
periodic stimulation, it is possible to harmonize brain 
functions faster and more efficiently increase the 
brain’s plasticity and ability to self-healing in neuroon-
cological processes, as well as in Parkinson’s disease, 
Alzheimer’s disease and stroke. For several decades, he 
author has been using this effective preventive treat-
ment program in different countries. 

Anticancer drugs? Just iron and copper... 
The development of diagnostic and treatment 

methods using nanoforms of various substances and 
their compositions is one of the mainstreams of mod-
ern medicine. Wherein, a significant proportion of 
researches is related to the study of nanoparticles-fer-
rimagnets. Until recently, the therapeutic use of such 
nanoparticles (NP) in oncology was considered in two 
main directions – targeted delivery of various antitu-
mor factors (cytostatics, vaccines, etc.) into tumor tis-
sue and magnetic fluid hyperthermia. In the National 
Medical Research Center for Oncology in 2007-2016 
two independent scientific groups headed by prof. 
L. Kh. Garkavi and prof. I. A. Goroshinskaya, сarried 
out original experimental researches in a fundamen-
tally new direction – the study of self-dependent an-
titumor effects of NPs of biogenic metals and their 
oxides. These works were carried out in cooperation 
with Russia New University (Moscow) and the Saratov 
State Medical University named after I. I. Razumovsky. 

In the course of these studies, the possibility of 
achievement of pronounced antitumor effects, up to 
complete regression of large tumors (20–30 cm3), was 
demonstrated for the first time only with the help of 
magnetite, iron, and copper NPs. A hypothesis was 
proposed about the immune mechanisms of regres-
sion of large tumors under the influence of the studied 
NPs (by Zhukova G. V.), partially confirmed by the 
results of later studies by employees Stanford Uni-
versity. The expediency of combining the impact of 
metal-containing LF and activation electromagnetic 
therapy was also shown (prof. Shikhlyarova A. I.). The 
history of these researches, the main results obtained, 
their priority, the hypothesis of immune mechanisms 
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of the NP`s acting and the prospect for the formation 
of a new option of immunotherapy of malignant tu-
mors were observed in the report of Advanced Doctor 
in Biological Sciences Zhukova Galina Vitalievna. 

Concluding the review of the basic materials of the 
conference, we would like to wish its participants great 
success in developing of their own areas of fundamen-
tal research, accumulate knowledge about the nature 
of cancer and to reveal the mechanisms antitumor de-

fense as well as in uniting of efforts to translating new 
achievements into technology of clinic oncology. 

The “Round Table”, like a round Earth, brings 
together the ideas, thoughts, knowledge, creativity, 
active work of many science enthusiasts, who took 
part in our conference, for the fast progress in on-
cology! We hope that this forum will become an ex-
cellent springboard for future meetings in the hos-
pitable city of Rostov-on-Don. 
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SECTION 1.
DISCOVERY OF ADAPTATIONAL 
REACTIONS: A NEW MILESTONE IN 
THE DEVELOPMENT 
OF FUNDAMENTAL ONCOLOGY

 
Oleg Ivanovich Kit, Academician of the Russian 

Academy of Sciences, Doctor of Medical Sciences, 
Professor; General Director of National Medical Re-
search Centre for Oncology

Alla Ivanovna Shikhlyarova, Doctor of Biological 
Sciences, Professor, Honored Healthcare Worker of 
the Russian Federation; senior research fellow at the 
Laboratory of Study of Malignant Tumor Pathogene-
sis, National Medical Research Centre for Oncology

Starting our international conference with such 
an emotionally charged title, Fundamental research: 
stopper or driver in modern oncology, first of all, we 

would like to wish everyone peace, health, and fruitful 
research! We are very pleased with the unique oppor-
tunity to bring to your attention one of the brands of 
fundamental research of our Center: a DISCOVERY 
made in 1975 by outstanding scientists L. Kh. Garkavi, 
M. A. Ukolova, and E. B. Kvakina. They discovered a 
fundamental pattern in the development of qualita-
tively different adaptational reactions depending on 
intensity, i. e. the amount of the active factor. This 
new milestone in fundamental oncology had its roots. 

The intellectual power of Lyubov Garkavi, the 
fantastic erudition and talent of Elena Kvakina, the 
top performance of the leader and organizer Maria 
Ukolova expanded the boundaries of the knowledge 
and granted to the world a discovery of the patterns of 
development of adaptational reactions depending on 
the stimulus strength. It was a breakthrough, the phi-
losophy of biology and medicine, based on the ideas 
of I. P. Pavlov’s nervism, the laws of dialectics, syn-
ergetics, self-organization of complex systems, phase 
transitions and, of course, the theoretical heritage of 
the titans of thought – Selye, Anokhin, Simonov, Laz-
arev, Kavetsky, Arshavsky, Kryzhanovsky, Dilman and 
many outstanding scientists of the 20th century. It was 
destined by fate that the Rostov Research Institute of 
Oncology (now National Medical Research Centre for 
Oncology) has become a platform and a trigger center 
that launches the process of the emergence and devel-
opment of the theory of adaptational reactions. Ex-
perimental studies guided by M. A. Ukolova were in 
the brand of world research. Scientists were invited to 
report on neuroendocrine regulation in tumor growth 
at the 8th International Cancer Congress in Moscow 
(photo). 

It would seem difficult to imagine how, in presence 
of the tumor progression, it was possible to identify 
the subtle mechanism responsible for an integral con-
trol of the organism as a whole. But nothing helps to 
get closer to the truth as much as the obstacles which 
appeared in the experiments, starting from the fact 
that at the beginning of the establishment of the ex-

ROUNDTABLE DISCUSSION

FUNDAMENTAL RESEARCH: STOPPER OR DRIVER IN MODERN ONCOLOGY?
THE MAIN ASPECTS OF BASIC RESEARCH PRESENTED BY THE CONFERENCE 
PARTICIPANTS 
ROSTOV-ON-DON, OCTOBER 20-21, 2022



12 | Cardiometry | Issue 26. February 2023



Issue 26. February 2023 | Cardiometry | 13

perimental department there were no appropriate 
conditions for the maintenance of tumor-bearing an-
imals, there was no diagnostic and therapeutic equip-
ment, there was no bank of tumor cell strains available. 
But there were bright minds of young scientists, their 
observation ability and full dedication to research, 
who dared to penetrate into the Holy of Holies of the 
neuroendocrine regulation, the hypothalamus, in or-
der to discover the relationship between the quantity 
(strength, measure) of a direct or remote impact on 
this command center of the system control and the 
integral qualitative response by the body, namely, the 
development of a general nonspecific adaptational re-
action. 

Is it possible to restart the integral programs of 
tumor pathogenesis on a physiological path from 
the standpoint of a systematic approach?

The scientific opinion of M. A. Ukolova, L. Kh. 
Garkavi, and E. B. Kvakina was unanimous: the 
solution to this problem lies in the plane of the inte-
grative activity of the organism. Indeed, the body is an 
open, complex, self-organizing non-linear system. The 
mechanisms of homeostasis regulation are built on the 
principle of hierarchical subordination. The beauty 
and uniqueness of the hierarchical self-organization 
of complex living systems is due to the presence of 
a single center regulating the internal environment 
of the body, i. e. the hypothalamic-pituitary control 
system. 

The hypothalamus is a physiological Mecca con-
necting the inner and outside world, a supercomputer 
that launches programs of qualitatively different types 
of integrated reactions depending on the quantity, i. e. 
intensity of functional load. 

The category of influence quality always pre-
vailed in medicine. Hans Selye, a young physician 
from Canada, was the first to pay attention to the 
role of quantity in 1940s. Having overcome the psy-
chological barrier of the primacy of quality and spe-
cifics in the response of the body to the stimulus and 
being passionate about the idea of nonspecifications, 
Selye concentrated his attention on evidence of an al-
most incredible fact: the body’s stereotypical response 
to strong, excessively high functional loads, different 
in quality. 

The genius of Hans Selye was the first to con-
nect with the single binder the hypothalamic-pitu-
itary-adrenal and thymic-lymphatic CASCADES of 
changes in the integral organism. 

This scientific feat of discovering a stress reaction 
was the first attempt to create a theoretical basis of the 
pathology with a description of stress as a general ad-
aptational syndrome. 

Let us recall a brief picture of stress: 
Acute stress develops during 24 hours and in-

cludes a phase of anxiety, phase of resistance, and 
exhaustion phase. 

1.Excessive excitement develops in the central 
nervous system, then replaced by protective inhibi-
tion. 

2.The hypothalamus intensely secretes the re-
leasing factor for ACTH production by the pituitary 
gland. The levels of other regulatory hormones of 
the pituitary gland are reduced. 

3.The hyperplasia of the zona fasciculata of the 
adrenal cortex with maximum glucocorticoid pro-
duction is observed. 

4.This entails involutive changes in the lymphoid 
tissue in the thymus, lymph nodes, spleen, and de-
struction of blood lymphocytes. 

It is important that, according to Selye himself, 
the protection is achieved at a heavy cost, the cost of 
damage and large energy expenses. 

The resistance of the body decreases in acute 
stress, and becomes extremely low in chronic one, 
when stressor effects are repeated many times. This 
offers a nonspecific background for any pathology, 
including cancer. Chronization of stress in the tu-
mor-bearing organism begins from the moment of 
the tumor manifestation and escape from control 
systems. Uncontrolled tumor growth causes a fail-
ure of energy metabolism, system of lipid peroxida-
tion, cellular and humoral immunity, and hormone 
secretion. These complex changes are nonspecific 
in nature, and this condition is defined as tumor 
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stress. Is stress the only biologically appropriate re-
sponse to the whole variety of factors influencing 
the body?

The concept of nonspecifically increased resistance 
of the body, introduced by a wonderful Leningrad pro-
fessor N. V. Lazarev, appeared in Russian science in 
the middle of the last century; Hans Selye himself un-
derstood the ambiguity of stress and later introduced 
the concept of positive “eustress” and negative “dis-
tress”, which, unfortunately, eroded the boundaries of 
the classical concept. 

We are used to the separation of the concepts of 
norm and pathology. But the norm is not a point, not 
a line, but a wide area. While the quantitative charac-
teristics of the changes in the body systems were deter-
mined for stress, the norm remained floating within 
a wide range. However, on fertile ground, grain gives 
good seedlings. 

Still, the knowledge was supposed to crystallize, 
and it did. The dialectical law of the quantity to 
quality transition worked. 

These fundamental studies were first performed 
at the experimental department of the Rostov Re-
search Institute of Oncology by Lyubov Garkavi, 
Maria Ukolova and Elena Kvakina. 

Exploring the body’s response to different ef-
fects, scientists revealed previously unknown inte-
gral reactions of the body. These were independent, 
separate symptom complexes, different discrete 
conditions. 

 

 

Studies guided by Professor M. A. Ukolova showed 
that from the very first hours after the presentation of 
a weak stimulus (poor electrical irritation of the hypo-
thalamus through implanted electrodes, administered 
neurotropic substances, biostimulants of plant and an-
imal origin, constant or variable magnetic field), the 

–
– –

–
– –

–
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body forms a general nonspecific adaptational re-
action called the training reaction. At the same time, 
a characteristic antistress complex of changes devel-
oped: 

1.the state of protective inhibition dominates the 
brain, 

2.the secretion of pituitary hormones at the lower 
half of the normal range, with the exception of ACTH 
with its level at the upper half of the normal range, 

3.a gradual restrained increase in activity of thy-
mic-lymphatic and endocrine systems, 

4.the study of mitochondrial energy showed sav-
ing energy expenditure, accumulation of endoge-
nous amber acid, accumulation of plastic substances, 
i. e. synthetic metabolism prevails over catabolic one. 

Implementation of the adaptational program of the 
training reaction causes a slow and smooth increase in 
nonspecific resistance. 

Functional systems are the same, but the effect is 
different. 

In response to the stimulus of the “average” in-
tensity between the strong and the weak, a different 
symptom complex of the reaction develops, called 
by Lyubov Garkavi, the author of the discovery, ac-
tivation reaction. 

This reaction also has a circadian rhythm and in-
volves the stages of primary and persistent activation. 
By the severity of changes, it is divided into two zones, 
“calm” and “elevated” activation. The activation reac-
tion pattern involves the following mechanisms: 

1.The state of the central nervous system is char-
acterized by moderate physiological excitation, the 
hypothalamus actively secretes releasing factors en-
hancing the production of all tropic hormones of 
the pituitary gland to the upper limits of the norm, 
except for some inhibition of ACTH secretion. 

2.The state of the thymic-lymphatic and endo-
crine systems is aimed at a much more pronounced 
increase in functional activity to the upper limit of 
the physiological norm. The mass of the thymus in-
creases more than during the training reaction, and 
zones of mature immunocompetent cells dominate in 
the structure of lymphoid organs. The secretion of the 
thyroid gland and mineralocorticoids of the adrenal 
cortex is increased, and the function of the gonads is 
activated. 

3.Energy metabolism is characterized by optimal 
use of substrates and high energy production of mi-
tochondria. 

4.The most harmonious state is observed in the 
development of calm activation, while in elevated 
activation, the physiological capabilities of the body 
reach the apogee of the system efficiency. The prod-
uct of the reaction is a rapid and active increase in 
nonspecific resistance, balance, harmony and optimal 
protection of the body. 

It is important to emphasize how amazingly per-
fect the structure of the body’s response is, as clear 
as a tuning fork, the TUNING of the body’s systems 
to the value of the functional load!
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These archetypes of reactions form the ABC of 
response. Each person is endowed with such “soft-
ware” to support the processes of self-organization. 

Presentation of a diploma for the discovery and 
congratulations to scientists by the administration of 
Rostov Research Institute of Oncology
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A simple scheme for the formation of a quantita-
tive and qualitative pattern between the intensity and 
the reaction of the body

However, the potential of the organism turned 
out to be immeasurably wider than expected. Exper-
iments with different effects in a very wide range of 
doses demonstrated that the development pattern of 
the tetrad of reactions was repeated in different ranges 
of the absolute scale of effects, i. e. at different levels 
of the organism reactivity. What does this mean?

This means that with all the widest maximum 
range of the absolute magnitude of the impacts that 

the body perceives, it does not invent new forms 
of response each time, but, like a genetic code with 
four nitrogenous bases, it induces the development 
of one of the 4 adaptational reactions at different 
levels of reactivity, starting from very low to very 
high ones. 

According to academician A. M. Molchanov, the 
evolutionary meaning of such a powerful nonlinearity 
is understandable when “you need to hear the rustle 
of a crawling snake and not go blind from a nearby 
flash of lightning”. In other words, it is necessary to 
cover a huge range of vitally significant influences of 
the Environment, and the organism as part of a multi-
dimensional space is able to simultaneously and geo-
metrically accurately assess the relative and absolute 
scales of response. 

There are many such levels of response on the ver-
tical of absolute magnitude. And horizontally, with-
in each range, there is a discreteness of reactions to 
relatively weak, medium and strong impacts. This is 
a very rational system of adaptation and processes of 
self-organization of complex living systems. This is a 
wide field for the regulation and management of non-
specific resistance of the organism. 
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With age, a person rises higher and higher up the 
floors to low levels of reactivity. 

Hesse wrote, “The Cosmic Spirit seeks not to re-
strain us but lifts us stage by stage to wider spaces. If 
we accept a home of our own making, familiar habit 
makes for indolence”. 

Obviously, the principle of periodicity is com-
mon to animate and inanimate nature. This is also 
demonstrated by the periodic law of D. I. Mendeleev 
and the frequency of repetition of the same reactions. 
Such a multilevel system determines the biological 
expediency of choosing an adequate response to all 
the variety of influences. When the possibilities of 
one level are exhausted, the transition to a new level 
is observed. 

The discovery of the pattern of development of 
adaptational reactions of the body at different lev-
els of reactivity, the theory and practice of man-
aging complex systems based on the principles of 

activation therapy have become the hallmark of the 
scientific representation and fundamental research of 
Rostov Research Institute of Oncology (now Nation-
al Medical Research Centre for Oncology), which has 
accumulated over several decades a unique experience 
in experimental oncology and in transferring devel-
oped technologies to clinical practice. These develop-
ments were well ahead of the officially formulated idea 
of translational medicine. Completed state assign-
ments, defended candidate and doctoral dissertations, 
patents, hundreds of articles on improving nonspecific 
antitumor resistance – all these works contributed to 
Russian oncology and gave a new perspective on the 
relationship between the tumor and the body in terms 
of the theory of adaptational reactions. In recent years, 
two scientific and practical Conferences with inter-
national participation on ADAPTATIONAL REAC-
TIONS AND ACTIVATION THERAPY have been 
held. 

 
Conference on Adaptational reactions; speakers: Dr. Prof. Elena Mikhailovna Frantsiyants, Deputy General Director for Science (left), 
and Dr. Mikhail Yurievich Rudenko, Director of the Taganrog Branch of Russian New University (right). November 2017, Rostov 
Research Institute of Oncology, Rostov-on-Don. 

Presentation by Dr. Galina Vitalievna Zhukova on the fundamental concepts of activation magnetotherapy. November 2017, Rostov 
Research Institute of Oncology, Rostov-on-Don. 



Issue 26. February 2023 | Cardiometry | 19

WHAT IS THEORETICAL 
AND APPLIED PRICE OF THE ISSUE? 

Revealing the main concepts of this theory, we 
should return to the prototype of those generally ac-
cepted simple truths, according to which our genotype 
is not a chaotic set of molecular genetic structures, but 
a unique algorithm for the periodic repetition of only 
four nitrogenous bases: guanine, cysteine, uracil and 
adenine. No matter how the level of self-organization 
rises, the principle of discreteness between the par-
ticular and the unity of the whole remains. The out-
er shell of an atom of various elements is filled with 
electrons and forms a periodic repetition of a system 
of various elements with repeating properties. At the 
level of the organism and its response to the effects of 
the external and internal environment, a mechanism 
of the periodic repetition of several similar general 
nonspecific adaptational reactions (GNAR) is imple-
mented at different levels of reactivity. 

In oncology, there is a dissonance between a specif-
ic antitumor treatment for cancer and the absence of 
the necessary nonspecific component that can actually 
fill the body’s vital resources. The stress program is 
only a part of the nonspecific adaptational response
which is the non-specific basis of pathology, including 
cancer. 

To ensure health and increase resistance, includ-
ing antitumor one, the body has other regulatory 
programs but uses the same CNS structures and 
regulatory systems (neuroendocrine, immune), 
which sensitively perceive and differentiate moder-
ate or weak effects. These programs are the essence 
of the discovery by L. Kh. Garkavi, M. A. Ukolova 
and E. B. Kvakina on discrete integral archetypes of 
physiological adaptational reactions of Training (to a 
relatively weak stimulus), Calm and Elevated Activa-
tion (medium intensity, intermediate between weak 
and strong impacts). The human brain, like the en-
tire body, has the ability to generate more than just 
four adaptive responses. Obeying the laws of self-or-
ganization of complex systems in an environment 
where the magnitude of influencing factors can have 
the widest range, a living organism is endowed with 
a multi-level periodic system of adaptational reac-
tions. The alternation of reactions in the sequence 
T, CA, EA, S at one level of reactivity and the transi-
tion to another level (lower or higher) occurs with a 
mandatory entry into the interlevel zone of AREAC-
TIVITY, where the systems seem to be silent, do not 
react. Such a zone of areactivity is of great biological 
importance for maintaining negentropy and homeo-
stasis in transitional conditions. 



20 | Cardiometry | Issue 26. February 2023

The theory of adaptational reactions is based on 
the description of the development features of each ex-
isting biological archetype of nonspecific adaptational 
reactions and the unique natural periodic system of 
their repetition, which creates ample opportunities 
for purposeful selection of the required reaction at the 
required level of reactivity, corresponding to age, sex, 
disease area and stage of specific treatment. 

For almost half a century, the school of Maria 
Ukolova, Lyubov Garkavi, Elena Kvakina and their 
followers have developed the strategy, tactics and prin-
ciples of activation therapy, have determined simple 
signal criteria for assessing adaptational reactions, and 
mathematically substantiated programmed modes of 
dose variation of various factors (weak electromag-
netic fields from ultra-low to EHF range, pharmaco-
logical neurotropic gas mixtures with xenon, herbal 
medicines, metabolic support agents based on succin-
ic acid, cAMP, and much more). 

Despite the genuine interest of scientists from 
America, Japan, Israel and other countries, this pow-
erful store of knowledge found its port of destination 
primarily in Russia. For more than 30 years, our Can-
cer Center has been promoting the accompanying 
therapy of various cancers at the stages of combina-

tion treatment. The inclusion of accompanying acti-
vation therapy as central, local, extracorporeal or oth-
er effects was confirmed to significantly improve the 
parameters of the central nervous system status, the 
hormonal and immune status of patients, the quality 
of life and survival, and the effectiveness of special 
antitumor treatment. It is a transparent system of ho-
meostasis regulation. 

 
The research school team of M. A. Ukolova, L. Kh. Garkavi and 
E. B. Kvakina: the staff of experimental laboratories, successors 
in the development of the fundamental direction of activation 
therapy in oncology
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At present, the functional rehabilitation of cancer 
patients is of great importance; international con-
gresses are held, rehabilitation measures are being 
developed all over the world, and the international re-
habilitation model in oncology is diversified and qual-
ified, but there are no mechanisms and patterns of in-
tegral response behind high technologies and unique 
systems. 

Behind the simplicity of the health theory, the 
strategic keys to practical health remain unnoticed, 
while their acquisition can open the path to a long 
and healthy life. As a rule, nonspecific factors are nat-
ural biologically active substances of plant or animal 
origin, some pharmacological agents, physical fac-
tors of an electromagnetic nature. Some substances 
in pharmacopeia combine specific and nonspecific 
effects, such as adrenaline, dibazol, mildronate, met-
formin, and others. The key factor in controlling 
the body’s response is an adequate dose algorithm 
of exposure. 

Such programmed activation therapy modes as ex-
ponential, double exponent mode, random numbers 
mode, double exposure mode are already developed 
and put into practice. And these are simple, mathe-
matically and biologically based algorithms that, if de-
sired, can be used by a student and a housewife, not to 
mention qualified physicians. 

How to identify the type of adaptational reac-
tion? 

Modern diagnostic capabilities allow a quick cre-
ation of the reaction image according to a multipara-
metric system of indicators: nervous, endocrine, im-
mune one. But there is a signal path, the definition 
of an order parameter, when one signal criterion can 
determine the type of reaction. 

The banal blood composition serves as such an or-
der parameter. It was this criterion that was used by H. 
Selye in characterizing stress. It was this indicator that 
was studied in the development of other reactions. 
The blood formula changes and allows identification 
of the type of anti-stress response: training and calm 
or elevated activation. Each person can determine his 
or her type of adaptational reaction, but for the on-
cologist, this information becomes a guide to action: 
what happens in the early postoperative period and 
how long the stress trace lasts, is it possible to shorten 
this negative period, especially with medical and ra-
diation therapy. We cannot cover all the accumulated 
material, but we should highlight the accompanying 
wave therapy of cancer as the dominant direction. 

According to our special technical specifications, a 
whole family of Gradient devices was developed with 
a wide frequency range: from SLFMF to optical radia-
tion, as well as with frequency scanning. 

Russian devices with electromagnetic field parameter programming
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Secrets of the technique of activation SLFMF
therapy (programmed modes) 

We developed a technology of accompanying 
SLFMF therapy based on the theory of adaptational 
reactions for its clinical use in the early postoperative 
period for the combination treatment of lung cancer, 
bladder cancer, brain tumors, and in the preoperative 
period in patients with colorectal cancer. The algorithm 
included frequencies comparable to the endogenous 
frequencies of the brain from hundredths of a hertz to 
frequencies of physiological wakefulness. The program 
of induction parameters provided for its exponential 
decrease with a factor of 0.7 and a parallel increase in 
exposure. The exposure was performed on the occipital 
region in accordance with the locus of high magnetic 
susceptibility in the projection of the hypothalamus. 

In patients with LUNG CANCER, starting from the 
second day after surgery, accompanying magnetic thera-
py decreased the total number of postoperative complica-
tions (from 34% to 19%) and postoperative mortality rates 
(from 7.3% to 3.2%). The rates of postoperative compli-
cations decreased due to the absence of pulmonary em-
bolism, myocardial infarction, cerebrovascular accidents, 
gastric bleeding, and lower pneumonia incidence. 

COLORECTAL CANCER. SLFMF in the preop-
erative period improved the 2-year survival of patients 
with colorectal cancer after radical surgery and im-
proved survival after palliative surgery. This was ac-
companied by a higher frequency of transition from 
stress to anti-stress reactions, lower intoxication level, 
enhanced ergization of regulatory systems, and an ob-
jective and subjective improvement in the quality of life. 

BLADDER CANCER. Cycles of intravesical che-
motherapy with gemcitabine for non-muscle-inva-
sive bladder cancer with simultaneous local exposure 
to scanning magnetic field and static magnetic field 
improved relapse-free survival rates. The first relapse 
in the control group was recorded after 6 months, 
and after 18 months in the main group of patients. 
During 3.5 years of observation after surgery, relapses 
occurred in 36% of patients in the control group and 
only in 6% of those who received additional exposure 
to scanning magnetic field. 

BRAIN TUMORS. Programs of accompanying ac-
tivation transcranial magnetic therapy for highly ma-
lignant brain tumors after cytoreductive surgery and 
radiation therapy have been implemented in recent 
years. These developments were supported by a RFBR 
grant, and 2 dissertations were defended. 
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The use of SLFMF in combination with static mag-
netic field increased the effectiveness of chemoradio-
therapy in patients with malignant brain tumors. The 
frequency of remission increased twice, and the fre-
quency of progression decreased by 7 times. In addition, 
overall and recurrence-free 2-year survival significantly 
improved. These facts required to expand the range of 
wave technologies for magnetic therapy of brain tumors. 

Subsequently, a dual programmed regimen of tran-
scranial magnetotherapy was developed, including 
SLFMF and impulse magnetic field. The first expo-
sure of SLFMF was applied to the hypothalamus pro-
jection area. The second exposure was applied on the 
bed of the removed tumor. A convincing result was 
obtained in extremely malignant glioblastomas, requir-
ing overcoming postoperative stress as soon as possible 
and developing alternative physiological reactions. 

Session of transcranial magnetic therapy in a pro-
grammed mode with double exponential central (to 
the hypothalamus region) and local (to the bed of re-
moved glioblastoma) exposures

This effect was proven by a significant improve-
ment in the neurological status of patients and relief 

of neurological symptoms confirmed by objective cri-
teria of the cortical brain activity. Together with the 
dominance of the integral reactions of training and ac-
tivation at the stage of radiation therapy, a significant 
anti-edematous effect was obtained, and the event-
free and overall survival of patients improved. 

XENON THERAPY. We have translated into 
the clinic exponential regimens of activation therapy 
with inert xenon gas in young patients with cervical 
and breast cancers after surgical treatment to relieve 
post-castration syndrome in the early postoperative 
period. A programmed exponential mode of xenon 
content in the xenon-oxygen mixture was used. 

Such doses were 2 times lower than the therapeutic 
ones, and the effectiveness was significant: the thera-
py could correct deep hormonal imbalances, normal-
ize the cortical activity of the brain, and improve the 
adaptive status and quality of life of a socially signifi-
cant group of women. 

PHOTOCHROMOTHERAPY. We developed a 
method of activation photochromotherapy for compli-
cated hemangiomas in young children and applied it in 
the clinic. The tumor regression was accompanied by an 
improvement in the local and general status of the babies. 
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HARMONIC CHORDS 
OF ACTIVATION THERAPY

Summarizing, we can briefly dwell on the main po-
sitions that fill the content of the accompanying can-
cer therapy. 

First, the theory of adaptational reactions offers the 
main reference points for managing the status of the 
body and improving the quality of life of patients with 
cancer. Understanding different archetypes of integral 
adaptational reactions as the main type of the body’s 
response to the functional load, as well as the periodic 
system of their repetition, are the basic concepts of the 
theory of adaptational reactions of the body. Nowa-
days, in the 21st century, this cannot be ignored, oth-
erwise we devolve to an unenlightened past. 

Secondly, we have the opportunity to choose 
the control factor, its parameters and programmed 
modes, taking into account the age, sex, severity of the 
patient’s condition and the stage of antitumor treat-
ment. This both guarantees the clinical safety of the 
effect on the body and greatly facilitates and improves 

the treatment of a patient at the stages of combination 
cancer therapy. 

Thirdly, we rely on the controlled course of events, 
comparing the signal indicators of the body’s reaction. 
This can be a simple blood test, and psychological test-
ing, EEG, ECG, biochemical and hormonal indicators. 
An informative database is accumulated, which serves 
as a real justification for the need to include controlled 
accompanying therapy as an important condition 
for improving the effectiveness of specific antitumor 
treatment and, ultimately, leads to a tangible improve-
ment in the quality of life of patients. 

The picture was borrowed from a brochure which 
so appropriately and accurately conveyed the chord-
al algorithm of the activation effect and the variety of 
beneficial results. 

In conclusion of Section 1, I would like to wish all 
dear conference participants and readers of Cardi-
ometry who are interested in the beneficial effects of 
activation therapy successful work, great mood, ac-
tive wakefulness and good sleep, immune protection 
and hormonal balance, which in general will ensure 
resistance, health and quality life due to the steady an-
ti-stress reactions of your body!
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SECTION 2
CURRENT DEMANDS OF ONCOLOGY

 

Elena Mikhailovna Frantsiyants, Doctor of Biological Sciences, 
Professor; Deputy General Director for Science, Consultant for 
research of malignant tumor pathogenesis, National Medical 
Research Centre for Oncology

Modern realities require new approaches to study 
the mechanisms of tumor growth. It is quite obvious 
that a global disturbance in ecosystems, from the cos-
mic to the atomic scale, cannot but affect the adequate 
response of a living organism. Technogenic environ-
mental pollution, natural disasters, stress, inducing 
socio-economic, political, pathophysiological condi-
tions, reduction of health-saving resources represent 
a true STOPPER of life. 

Medical statistics convincingly demonstrates the 
growing incidence of the main diseases of the centu-
ry, cardiac and cancer pathologies, which successfully 
migrated from the 20th century to the 21st and “en-
riched” themselves due to more frequent comorbid 
pathologies. It is difficult to find a patient with a sin-
gle disease, since most patients have hidden or overt 
disorders of the central nervous system, endocrine or 
immune systems, various disorders of the functional 
relationships in regulatory systems, energy metabo-
lism, free radical processes and blood supply, respi-
ratory or sexual dysfunction. The latter is especially 
pronounced in oncology, since it crudely hints at the 
existence of gender enhancers of cancer. 

Thanks to the great efforts of organizers of funda-
mental research at National Medical Research Centre 
for Oncology, and primarily its General Director, Dr. 
Prof. Oleg Ivanovich Kit, academician of the Russian 
Academy of Sciences, we manage to preserve the rare 
directions of the pathophysiological school created 
about 70 years ago and crowned with a major dis-
covery made by L. Kh. Garkavi, M. A. Ukolova and 
E.  B.  Kvakina. Oleg Ivanovich responsibly and care-

fully treats scientific continuity and in every possible 
way supports new trends in the development of exper-
imental research that meet current demands of oncol-
ogy and contributes to the disclosure of pathogenetic 
mechanisms of the tumor formation at a new turn of 
the spiral of knowledge. 

We took responsibility to present at this conference 
the main “growth points” of fundamental science in 
the developments of the Laboratory of Study of Malig-
nant Tumors Pathogenesis headed by Dr. Irina Viktor-
ovna Kaplieva, which contribute to the promotion of 
theoretical and applied aspects of modern oncology. 
Perhaps this will determine the answer set at the be-
ginning of the conference on the role of this research 
as a DRIVER of fundamental oncology. 

PATHOGENESIS: THE HEART 
OF FUNDAMENTAL ONCOLOGY

The need of modeling development. Transition 
from mono-model to bi- and multi-model living 
systems. 

 
Irina Viktorovna Kaplieva, Doctor of Biological 

Sciences; Head of Laboratory of Study of Malignant 
Tumor Pathogenesis, National Medical Research Cen-
tre for Oncology

Despite the rapid success in the development of 
modern medicine and biology, cancers are still incur-
able and take millions of lives every year. Malignancy 
is often combined with other diseases such as chronic 
neurogenic pain (CNP), endocrinopathy, or immuno-
deficiency. 



26 | Cardiometry | Issue 26. February 2023

Cancer patients often develop CNP, but its effect 
on the development of tumors in males and females 
is unclear. We created a CNP model in C57BL/6 mice 
by sciatic nerve ligation, and after 3 weeks we trans-
planted B16 melanoma subcutaneously to the animals. 
CNP stimulated the growth and metastasis of mela-
noma in all mice, but this effect in females was more 
pronounced: tumor growth became two-focus, metas-
tasis developed three weeks earlier, including atypi-
cal sites (heart, uterus). C57BL/6-PLAU mice have a 
target mutation that provides synthesis of a defective 
protein of the urokinase-type plasminogen activator 
unable to connect with its receptor. The CNP model-
ing primary to B16 melanoma transplantation in such 
mice canceled genetically determined inhibition of the 
tumor growth. Under the influence of CNP, Guerin’s 
carcinoma lost its gender specificity and in 100% cases 
was reproduced in white outbred male rats, and M1 
sarcoma cells introduced into the subclavian vein of 
male rats gave rise to tumor foci in the lung which was 
impossible without CNP. 

Cancer incidence is growing, as well as the inci-
dence of diabetes mellitus. Up to 20% of people with 
cancer have diabetes. The growth of Guerin’s carcino-
ma in white outbred female rats with diabetes was pro-
gressively metastatic and affected many internal or-
gans, while diabetes in males caused only an increase 
in the volume of the primary tumor. 

Development of advanced cancer 
in presence of diabetes mellitus in female rats

The role of thyroid dysfunction in cancer has not 
yet been determined. The effect of hypothyroidism, a 
clinical syndrome associated with a deficiency of thy-
roid hormones, on tumor growth was the most debat-
able. An experimental model of hypothyroidism was 
created by the oral introduction of Merkazolil. Inhi-
bition of Guerin’s tumor growth was noted through-
out the entire observation period in females, while in 
males such effect was observed at the initial stage – the 
first two weeks after the transplantation, and then it 
faded away. Higher sensitivity of females to hypothy-
roidism was probably associated with the interrelation 
of the metabolism of thyroid hormones and estrogens. 

From the point of view of an experimental oncol-
ogist, primary immunodeficiency is the optimal plat-
form for studying the pathogenesis of multiple prima-
ry tumors. We developed several such models in which 
the same tumor behaved differently depending on the 
histological structure of the tumors it was combined 
with and the sex of the tumor-bearing animals. The 
use of athymic mice for such models allowed combi-
nations of tumors of different animals, rats and mice. 
A model of suppression of one tumor by another (mu-
rine B16 melanoma and rat Guerin’s carcinoma) was 
created in Balb/c Nude female mice. As a result of the 
combined growth, the malignant potential of melano-
ma decreased with tumor inversion and suppression 
of its metastasis, while the tumor activity of Guerin’s 
carcinoma increased due to stimulation of malignant 
growth and metastasis. 

Model of multiple primary tumors with suppression of murine 
B16 melanoma by rat Guerin’s carcinoma

Sequential inoculation of male Balb/c Nude mice 
with rat sarcoma 45 and B16 melanoma enhanced the 
malignant potential of both tumors, increased their 



Issue 26. February 2023 | Cardiometry | 27

growth rate, and reduced the survival of the animals. 
We recorded an interesting fact of melanoma metasta-
sis under the capsule of sarcoma 45.The possible me-
tastasis of a more active tumor into a less active one was 
shown by us for the first time. Combined inoculation 
of B16 melanoma and Lewis lung carcinoma in female 
Balb/c Nude mice caused stimulated, relative to the 
transplantation of one tumor, growth of B16 melano-
ma and inhibition of carcinoma growth. In males, the 
growth of B16 melanoma contributed to the growth of 
Lewis carcinoma, which could not be reproduced in an 
independent variant. This model of multiple primary 
tumors established the features of the hormonal metab-
olism of tumors. Melanoma became a donor of estro-
gens, in particular, estrone for Lewis lung carcinoma, 
which allowed for its development in males. 

Model of multiple primary tumors with stimulated growth of 
murine B16 melanoma and rat sarcoma 45

B16 melanoma metastasis under the sarcoma 45 capsule
Secondary immunodeficiency associated with the 

tumor growth is more common in cancer practice, 
as well as immunodeficiency developing under the 
influence of previous antitumor treatment which 
can change the course of malignancy making it more 
aggressive and promoting metastasis. In an experi-
ment, we created a similar situation in white outbred 
rats by introducing the tumor material of rat sarco-
ma 45 into the spleen previously removed under the 
skin. The main effect of the model included sequen-
tial metastasis from the primary tumor node to the 
liver and from the liver to the lung, mainly due to the 
specific metabolism of the perifocal area of liver me-
tastases. Studying the effect of secondary immuno-
deficiency on tumor, we introduced B16 melanoma 
cells to a white outbred rat into the spleen removed 
under the skin and obtained a model of combined 
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hematogenous-lymphogenous metastasis with a to-
tal involvement of somatic organs and organs of the 
lymphoid system. 

An important direction of our research involves 
the creation of experimental accompanying ther-
apy which could be clinically useful in the future. 
We created two models of growth of a malignant tu-
mor in the lung: primary tumor (introduction of 3, 
4-benzpyrene into the subclavian vein of a rat) and 
experimental metastasis (introduction of S45 into 
the subclavian vein). These models found use in ex-
perimental therapy. Based on the study of pathogen-
esis of S45 development in the lung of rats, we de-
veloped a method to prevent the malignant growth 
with an iodine-organic compound, 1, 3-diethylben-
zamidozolium triiodide, an official pharmacological 
drug approved for use in the territory of the Russian 
Federation, which corrected the function of hypo-
thalamic-pituitary-thyroid regulation axis disturbed 
by the malignant growth. 

Another direction of accompanying therapy for ex-
perimental tumors involves the use of factors includ-
ed in the Krebs cycle or the respiratory chain of mi-
tochondria, in particular, cytochrome C. The growth 
of tumors could be prevented or regressed by an early 
(within an hour after the inoculation of Pliss lympho-
sarcoma) intermittent intraperitoneal administration 
of Cytochrome C at a single dose of 1.6 mg/kg, 5 days 
of daily injections with a 2-day interval during 10 
weeks. 

Thus, experimental modeling is still an important 
tool in practical oncology helping to understand many 
unknown units in the pathogenesis of malignant tu-
mors, as well as to develop a pathogenetic correction 
of identified disorders. 

A new level of understanding 
the relationship between the organism 
and the tumor. Pathogenesis: players 
and their roles in malignant growth

Ekaterina Igorevna Surikova, Candidate of Bio-
logical Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology

The problem of the relationship between the tu-
mor and the body has a long history which cannot 
be disrupted due to the expansion and deepening of 
knowledge about the pathogenesis of malignant tu-
mors in the new changing external and internal envi-
ronment. It is also impossible to distinguish between 
the key points of the mechanisms of occurrence and 
development of other diseases from disturbances in 
one DNA molecule to disturbances in the organism 
function. In real life, this leads to a combination of 
several diseases (pathologies) in one body, and differ-
ences in their severity and course form the uniqueness 
of the clinical picture in each patient. In this regard, it 
is necessary to study the mechanisms of interaction 
of various diseases in one organism for personalized 
systemic treatment without side effects and complica-
tions of the therapy. In other words, due to the accu-
mulation of various pathologies in the vital baggage of 
the body, we can state the transition to a new level of the 
relationship between the tumor and the body. 

Guided by Professor Elena Mikhailovna Fran-
tsiyants, researchers of the Laboratory have been 
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trying for many decades to gradually unravel this 
complex web of events, creating various models 
of combined tumor growth and other patholog-
ical conditions at various levels of the biological 
structure. Taking into account the integrity and 
indivisibility of hierarchical self-organization of 
the body, we are solving the supertask: who are 
the main players and what are their roles in the 
tumor-bearing organism in competitive conditions 
with another pathology?

Our interests cover events at the tissue, cellular, 
subcellular, and molecular levels, identification of 
the mechanisms of interaction, i. e. the specifics of 
biochemical/metabolic processes, and determining 
the possible targets for therapy. We model in vivo 
synchronous course of several diseases which allows 
studying their interaction at the level of the body and 
the functioning of individual organs (clinical manifes-
tations of the interaction). 

Multivariate study of the dynamics of regula-
tory and effector molecules, i. e. components of 
the hormonal and neurotransmitter systems (re-
leasing factors, tropic hormones and hormones 
of peripheral endocrine glands, their receptors, 
biogenic amines), systems of growth factors, their 
receptors and carrier proteins (EGF, VEGF, IGF, 
TGFβ, FGF, neurotrophins), a number of cyto-
kines (TNFα), components of proteolytic cascade 
systems (kallikrein-kinin, fibrinolytic, metallo-
proteinase ones), apoptosis factor system, compo-
nents of the nitric oxide and antioxidant systems 
in various organs and tissues allows determination 
of the main and secondary roles of these partici-
pants in events, and assessment of the specifics of 
neurohumoral regulation, changes in the activity 
of free radical oxidation, inflammation, neoangio-
genesis, and apoptosis. As a result, we can form 
a holistic picture of the new relationship between 
the tumor and the body with the aggravating in-
fluence of concomitant pathology. 

Thus, we established a synergistic change in the 
functioning of the body metabolic network at the cen-
tral (brain) and local (peripheral tissues) levels using 
models of the development of tumors with different 
histotypes in experimental animals (rats, mice, geneti-
cally modified mice) in presence of chronic neurogen-
ic pain (CNP). This creates conditions for the survival 
of transplanted tumor cells, their proliferation, stim-

ulation of neoangiogenesis, tumor formation, and its 
dissemination in the body which shows gender spec-
ificity. 

A model of a tumor growing in presence of endo-
crinopathology (induced diabetes mellitus) allowed 
showing that this comorbid pathology changes the 
activity of the IGF axis and also affects the activity 
of other growth factors in the tumor tissue and in 
the blood, in the heart muscle, and in the kidney 
and liver tissues, changing the function of these 
organs. The gender specificity of changes in the 
IGF axis was shown, which may cause differences 
in the pathogenetic mechanisms of damage to the 
heart muscle, kidneys, and liver in diabetes melli-
tus. Thus, the endocrine disease (diabetes mellitus) 
induced in experimental animals and determin-
ing the characteristics of the status of the IGF-axis 
stimulated the growth and increased aggressiveness 
of a malignant tumor. 

The study of the dynamics of the above regula-
tory and effector molecules in models of multiple 
primary malignant tumors demonstrated that met-
abolic changes at the central (brain) and peripheral 
(organs, tissues) levels accompanying the growth of 
one tumor promote the growth of another tumor or 
inhibit it, and local hormonal background is one of 
the determining factors in the development of each 
tumor. 

Currently, we study the pathogenetic mechanisms 
of inhibited malignant growth in presence of thyroid 
hypofunction, which also indicates specific changes 
occurring in the studied metabolic systems both at the 
level of peripheral organs and at the central level of 
regulation (the brain). 

The growth of a malignant tumor in lung cancer 
patients with previous novel coronavirus infection 
Sars-Cov-2 was accompanied by pathognomon-
ic changes in the levels of endothelin-1, insulin-like 
growth factors, biogenic amines and sex steroids in the 
tumor itself and in lung tissues (peritumoral area), and 
also in peripheral blood. 

Thus, the relationship between the organism and 
the tumor is significantly transformed by factors of 
the external and internal environment. However, this 
new level relies on fundamental regulatory process-
es, and their stability or imbalance depends on the 
specific influence of a pathogenic factor as a cancer 
enhancer. 
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Characteristics of imbalance of regulation 
axes in the pathogenesis of malignant tumors 
growing in presence of comorbid pathology. 
Gender aspects of tumor pathogenesis. 

Valeria Akhtyamovna Bandovkina, Doctor of Bi-
ological Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology

The hypothalamic-pituitary-thyroid (HPT), gonad-
al (HPG), and adrenal (HPA) regulatory axes show a 
surprising variety of dynamic signaling processes that 
transmit information between the brain, endocrine 
glands, and peripheral target tissues. These dynamic 
processes include fluctuations, responses to perturba-
tions, and long-term plastic changes observed from 
the cellular to the systemic levels. Axes of the neuro-
endocrine system are involved in complex mechanisms 
mediated by the release of key regulatory molecules, re-
leasing hormones, and pituitary hormones to maintain 
body homeostasis, modulating various physiological 
processes in humans and animals such as the body’s 
response to stress, glucose metabolism, immune func-
tioning, and reproductive function. 

Our studies demonstrated that the tumor devel-
opment is accompanied by significant shifts in the 
functioning and unbalance of the main regulatory 
axes, and these shifts are gender-specific. In par-
ticular, we established that the gender differences 
in the neurohumoral system and the reactivity of 
the central and peripheral units of the regulatory 
systems caused a more aggressive growth of B16/
F10 melanoma in male C57BL/6 mice. Local syn-
thesis/capture of steroid and thyroid hormones, as 
well as regulatory peptides with tumor cells leads to 
switching central regulatory functions to it, which 
allows both to ensure autonomy of its own develop-
ment and also to perform autocrine/paracrine ef-

fects on surrounding tissues. Thus, the unbalancing 
of HPT, HPG and HPA axes enhances biological ag-
gressiveness of the tumor and its ability to invasion 
and spread. 

In an experiment, we proved that comorbid pa-
thologies contribute a lot in the pathophysiology of 
the tumor development. For example, the growth of 
Guerin’s carcinoma in presence of hypothyroidism in 
the experiment differed in females and males, togeth-
er with gender-dependent changes in the main regu-
latory axles. We identified disorders in the synthesis 
of hypothalamic and pituitary regulatory peptides, 
function of the peripheral glands, as well as differing 
hormonal saturation of the tumor which led to the in-
hibition of malignant growth in females, but no such 
effect in males. 

Multiple primary malignant tumors (MPMTs) in 
immunodeficient BALB/c Nude mice changed the 
malignant potential of each of the simultaneously 
transplanted tumors, which depended both on the 
tumor strain and on the sex of the animals. In par-
ticular, the growth of Lewis lung carcinoma (LLC) 
in male immunodeficient mice was possible only in 
combination with B16/F10 melanoma which con-
tributed to a significant increase in the content of 
estrone in the unaffected skin and perifocal area of 
the tumor. Males and females with MPMTs (com-
bined subcutaneous transplantation of B16/F10 
melanoma and LLC) showed dysfunction of the 
regulatory axis, since there was no adequate con-
nection between the central and peripheral units 
and the hypothyroid status. 

We confirmed that the tumor development in 
presence of chronic neurogenic pain cancelled sex 
differences in the pathophysiology of tumor growth 
and changed the hormonal balance of sex steroids 
and their receptors in animals of both sexes both in 
the tumor and in the blood. Induced diabetes mellitus 
as a comorbid disease for the tumor growth increased 
the aggressiveness of the tumor in a sex–specific way, 
in females causing increased metastasis, and in males 
accelerating growth of primary nodes, affecting the 
HPG axis, and changing the hormonal balance of the 
whole organism and the tumors. 

In patients with various malignant tumors (breast 
cancer, endometrial cancer, lung cancer, kidney cancer 
and skin melanoma), euthyroid disorder syndrome 
was detected by subclinical hypo- or hyperthyroidism 
and disorders of the adrenal regulatory axis. 
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In patients with lung cancer and COVID-19, hor-
monal balance changes were detected both in the tu-
mor and in the intact lung tissues, depending on the 
gender and the disease severity. 

Fundamental studies of the role of regulatory axes 
and the influence of a comorbid pathology allow pro-
ceeding to clinical studies and taking them into ac-
count in assessing the cancer course, which will help 
to develop a comprehensive pathogenetically based 
treatment. 

Free radical aspects of pathogenesis 
of malignant tumors in animals 
with diabetes mellitus. 

Irina Aleksandrovna Goroshinskaya, Doctor of 
Biological Sciences, Professor; senior research fellow, 
Laboratory of Study of Malignant Tumor Pathogene-
sis, National Medical Research Centre for Oncology. 

Currently, we observe a new surge of interest in 
studying the significance of free radical oxidation 
for the mechanisms of malignant growth and many 
other diseases that often accompany and aggravate 
the severity of cancer. Diabetes mellitus is one of the 
most common pathologies associated with cancer, 
and it itself brings negative changes to the oxidative 
metabolism of humans and animals. We had to find 
out one of the most important aspects of the patho-
genesis of a tumor growing in presence of diabetes 
mellitus, associated with the nature of changes in lip-
id peroxidation. 

In experimental studies conducted at the Labo-
ratory of Study of Malignant Tumor Pathogenesis, 
National Medical Research Centre for Oncology, 
we established a more than three-fold increase in 
malondialdehyde (MDA), the most stable second-
ary product of lipid peroxidation (LPO), and a sig-
nificant increase in primary products, diene con-

jugates, with a 5-6-fold increase in the activity of 
the key antioxidant enzyme superoxide dismutase 
in the heart tissue of female rats with Guerin’s car-
cinoma growing independently and in presence of 
diabetes mellitus (DM), which indicated the de-
velopment of pronounced oxidative stress in this 
most important organ. At the same time, LPO in-
tensification in the tumor tissue was characteris-
tic only for males with DM, and apparently it was 
one of the factors of the larger primary tumors (3 
times larger in males than in females with DM). 
Oxidative damage to the heart of females with tu-
mors growing in presence of DM could contrib-
ute to lower survival (1.6 times lower in females 
with Guerin’s carcinoma and DM, compared to 
females without DM) and extensive metastasis. 
An increase in the MDA content by 1.7-1.9 times 
in the mitochondria of the heart of females with 
Guerin’s carcinoma and DM and with DM only 
was accompanied by significant accumulation of 
8-OHdG, the nucleic acid oxidation product with 
pronounced mutagenicity and the ability to cause 
local damage to mitochondrial DNA. The increase 
in 8-OHdG was 6.3 times in animals with DM and 
14 times in animals with tumors and DM. 

Examination of the blood cells of lung cancer pa-
tients after COVID-19 revealed activation of free rad-
ical processes (FRP), and its severity increased with 
increasing severity of the infection. 

Our studies are in a single way with recent re-
search literature. According to reviews, the active 
forms of oxygen are considered as a driver of ma-
lignization and metastasis (Liao Z. et al., 2019), as 
the most important factor in the tumor progression 
(Kashyap D. et al., 2019) and in the treatment of 
cancer (Perillo B. et al., 2020). The role of oxidative 
stress in heart failure (Kiyuna A. K. et al., 2018) and 
the pathogenetic significance in the DM develop-
ment and complications (Daranskaya M. A. et al., 
2021) have been described. Particular attention is 
paid to the imbalance of CRP in the pathophysiology 
of COVID-19 as the risk factor for severe compli-
cations of the SARS-COV-2 infection (Bartolini D. 
et al., 2021; Galli F. et al., 2022; Majumder N. et al., 
2022; Tsermpini E. E. et al., 2022). 

Thus, we observe the high pathogenetic signifi-
cance of free-radical oxidation as the driving force of 
malignant progression and damage to the heart which 
is the most important organ of life support. 
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Mitochondria: a key role in cancer 
and cardiac diseases. Mitochondrial therapy 
as a SUPER-DRIVER 
in pathology inhibition. 

Irina Valerievna Neskubina, Candidate of Bio-
logical Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology. 

National Medical Research Centre for Oncol-
ogy conducts an in-depth study of mitochondrial 
dysfunction in experimental animals of both sexes 
with various types of malignant tumors and con-
comitant pathologies. We established that mito-
chondrial dysfunction (destabilization of apoptosis 
factors, system of free radical processes and anti-
oxidant protection, hormonal-receptor status and 
structural changes) affects both the tumor and the 
target organ, and also affects vital body systems, 
thus contributing to the development of concomi-
tant pathology. We developed several variants of ex-
perimental mitochondrial therapy (MCT) aimed at 
the malignancy itself and at prevention of damage 
to non-affected organs. 

Experimental intraperitoneal biotherapy with in-
tact liver mitochondria was performed in male and 
female BALB/c Nude mice with B16/F10 melanoma 
(Figure 1). Antitumor effect after experimental mi-
tochondrial therapy involved longer latent period 
of melanoma onset, slower tumor growth and pro-
nounced oncolytic process proven by morphological 
tests. Degradation of the subcutaneously inoculated 
tumor under the influence of MCT in male and female 

BALB/c Nude mice differed: necrosis in males and 
apoptosis in females. However, despite the advantage 
of one or another pathway, the effectiveness of mito-
chondrial therapy for antitumor response was clearly 
manifested. 

 
a 

 
b
Figure 1.a) Female mouse with tumor without mitochondri-
al therapy; b) Female mouse with 50% INHIBITED TUMOR 
GROWTH after mitochondrial transplantation. 

We established that the heart was the most dam-
aged organ in male and female C57BL/6 mice with tu-
mors growing in presence of chronic neurogenic pain. 
Experimental intraperitoneal biotherapy with intact 
mitochondria of the heart limited the development of 
infarction in 75% of cases, which was confirmed by 
morphological examination (Figures 2, 3). 

Treatment of cancer patients with liver metastases 
often involves liver resection, and it was of interest 
to test the possibilities of mitochondrial therapy for 
liver regeneration. Liver resection was reproduced in 
non-linear rats of both sexes, followed by intraper-
itoneal injection of liver mitochondria. As a result, 
mitochondrial therapy increased both the mass of 
the organ and the resected portion of the liver (Fig-
ure 4). 

Morphological examination showed an accelera-
tion of physiological regeneration affecting the resto-
ration of stromal and parenchymal components. This 
was reflected by the acceleration of neoangiogenesis 
and the formation of bile ducts with parallel replenish-
ment of the pool of hepatocytes and the formation of 
the lobular structure of the liver (Figure 5). 
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The presented results of the study on mitochondri-
al dysfunction and the use of mitochondrial therapy in 
the experiment indicate the key role of the mitochon-
drial component in the development of pathology and 
its prevention. 

To summarize the section on priority fundamen-
tal research areas at the National Medical Research 
Centre for Oncology, we highlighted some import-
ant areas of experimental research. These directions 
are inextricably related to the history and nature of 

   
Figure 2.Fragments of myocardial tissue of male mice with B16/F10 melanoma growing in presence of chronic neurogenic pain 
without mitochondrial therapy. Foci of necrobiotic damage to cardiomyocytes, longitudinal splitting of bundles of muscle fibers, 
enhanced fibrosis, filling of gaps with detritus and blood, characteristic of myocardial infarction. 

  
Figure 3.Fragments of myocardial tissue of male mice with B16/F10 melanoma growing in presence of chronic neurogenic pain 
after mitochondrial therapy Absence of infarcts. Appearance of young cardiomyocytes. 

a     b  
Figure 4.a) Resected lived of a rat without mitochondrial therapy; b) Resected lived of a rat after mitochondrial therapy.
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the fundamental discovery “Patterns of development 
of general nonspecific adaptational reactions of the 
body”, their periodic repetition at different levels of 
reactivity. A theoretical basis was created for the devel-
opment of methods to improve nonspecific antitumor 
resistance and the quality of life of cancer patients in 
the clinical departments of the Center. 

The intellectual insight and experience of out-
standing scientists Lyubov Khaimovna Garkavi, Maria 
Aleksandrovna Ukolova and Elena Borisovna Kvakina 
received a long-awaited high appreciation from their 
descendants who can now weave the golden thread 
of activation therapy into any cancer treatment tech-
nology. And surely, in the context of the title of our 
conference, this direction is a driver of fundamental 
oncology. 

Advantages of the fundamental research of ma-
lignant tumor pathogenesis are undeniable and echo 

the most modern trends in experimental and applied 
oncology. This direction answers a number of topical 
issues, starting with the creation of completely new re-
search models combining the initial biological transfor-
mation of various animal strains (mono-model) with 
the formation of a bi-model system of tumor growth 
in presence of comorbid processes – multi-model sys-
tems. Studies in such models reveal an unknown area 
of pathogenesis of complex combinations of cancer and 
diabetes, hypo- and hyperthyroidism, chronic neuro-
genic pain, immunodeficiency in animals of different 
sexes, which allows us to maximally approximate sce-
narios of complex pathological processes in men and 
women. This innovative approach, as well as activa-
tion therapy, meets the modern goals of the national 
health-saving program, therefore contributes to the 
development of fundamental scientific and applied on-
cology and serves as a driver of medical progress. 

a     b 

c     d 
Figure 5.a, b) Fragment of resected liver of a rat without mitochondrial therapy; c, d) Fragment of resected liver of a rat with mi-
tochondrial therapy. 
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The Boost to Growth of Science 
in Russia will Come from Siberia

Choinzonov Evgeniy Lkhamatsyrenovich – Academician 
of the Russian Academy of Sciences, Advanced Doctor in 
Medical Sciences, Professor, Director of the Research Institute 
of Oncology of Tomsk National Medical Research Center of 
the Russian Academy of Sciences

Cherdyntseva Nadezhda Viktorovna -Deputy Director for 
Research of Tomsk National Research Medical Center of the 
Russian Academy of Science, Head of the Laboratory of Mo-
lecular Oncology and Immunology at the Research Institute 
of Oncology of Tomsk National Research Medical Center, Ad-
vanced Doctor of Biological Sciences, Professor, Correspond-
ing Member of the Russian Academy of Sciences (Tomsk, Rus-
sia) 

T he Road Half a Century Long 
N. V. Cherdyntseva

Oncology Research Institute, 
Tomsk National Research Medical Center 
of the Russian Academy of Sciences, Tomsk

Nothing gives more satisfaction and con-
fidence in the sense of purpose than being en-
gaged in science. 

N. V. Vasiliev

N.V. Vasiliev

This epigraph is a perfect reflection of the creative 
life path of a distinguished Russian scientist and en-
cyclopedist, Academician of the Russian Academy of 
Medical Sciences, Nikolay Vladimirovich Vasiliev, a 
great world-renown thinker. A small planet № 6482 
discovered in 1990 by the Belgian astronomer E. W. 
Elst was named after this prominent man “NIKO-
LAJ VASIL’EV”. The biography of Nikolay Vasiliev 
is published in the encyclopedias World Wide and 
The BWW Society “500 Great Minds of early 21st 
Century”. 

The name of Nikolai Vladimirovich Vasiliev (1930-
2001) is well known in the broad circles of medical sci-
ence. He is a man who inherited and universally de-
veloped the intellectual and spiritual qualities gained 
by many preceding generations and absorbed all the 
wealth of domestic and foreign culture and scientific 
thought. 
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A microbiology scientist, immunologist, on-
cologist, epidemiologist, having worldwide fame, 
N.  V.  Vasiliev was also interested in other fields of 
science, such as ecology, astronomy, geology, and dis-
covered new focus areas, which were enthusiastically 
developed by his numerous students. 

Passionate Immunology in Siberia
The main scientific aspirations of N. V. Vasiliev 

during his work in Tomsk (1953-1991) were Studying 
impact of natural and anthropogenic stressors on the 
human immune system and health, Studying patho-
genetic role of the general adaptation syndrome in 
conditions when its defense mechanisms have been 
disrupted in the progression of various pathological 
processes of non-infectious nature, including allergies, 
malignant tumors and autoimmune diseases, Devel-
oping the doctrine on the role of neuroimmunoen-
docrine regulation, where the immune system is an 
essentially equal component. 

In 1963, N. V. Vasiliev’s monograph was published, 
which was devoted to the role of nervous system in 
the infection and immunity processes. It was the first 
monographic summary on this subject after the book 
by A. N. Gordienko “Nervous System and Immu-
nity” (1949) with a break of almost 15 years. In the 
introduction Nikolay Vladimirovich noted: “Nowa-
days it is obvious that the doctrine of insusceptibility 
is primarily the doctrine of immunity regulation... ”, 
he expressed an opinion that skepticism of some sci-
entists on this matter “may slow down the process of 
physiologization of the doctrine of insusceptibility, to 
which development of immunology will inevitably 
lead”. The analysis of available domestic and foreign 
publications, most extensive for that time (the refer-
ences included more than 1000 titles), along with the 
experimental data collected by the scientist guided 
him to the conclusion about indisputability of immu-
nity regulation by the nervous system, with a special 
role given to hypothalamic region and parasympathic 
division of the vegetative nervous system. 

N. V. Vasiliev saw further development of the doc-
trine on immunity physiology in the need to synthe-
size the doctrine on nervism of I. P. Pavlov, evolution 
of immunity of I. I. Mechnikov and modern achieve-
ments in molecular biology. The study into the role 
of “hypophysis – adrenal glands” axis in the processes 
of immunogenesis and exploration of how this mech-
anism is connected with the highest regulating cen-

ters were of particular importance among the areas 
he focused on. Later N. V. Vasiliev has reaffirmed the 
usefulness of this line of studies and substantiated the 
thesis, which he proposed, that immunogenesis is a 
particular case of adaptogenesis. Studies conducted by 
N. V. Vasiliev and his colleagues in 1960-70ss, which 
centered around the relationships between nonspecif-
ic and specific reactions of the blood tissue to antigen-
ic stimuli, were of crucial importance in this respect. 

In the late 1970s and early 1980s, immunology 
was among the most rapidly developing disciplines. It 
was the time when evidence for the role of immune 
system in pathogenesis of malignant growth was sys-
temized. In fact, it was generally accepted that malig-
nant neoplasms develop against a background of total 
immunosuppression. Ineffectiveness of antitumor im-
munity was associated with either suppression of im-
mune system, or tolerance to tumor due to absence or 
low expression of specific tumor-associated antigens. 
N. V. Vasiliev had his own view of the problem, which 
he arrived at through research in the field of non-in-
fectious immunology. The ideas of N. V. Vasiliev in the 
field of non-infectious immunology, which took shape 
in 1960-70ss, underpinned a large cycle of works on 
oncoimmunology, which were published in 1980-90ss 
at the Oncology Research Institute, where Academi-
cian Vasiliev served as Deputy Director for Research 
for many years. 

The Immune System and Cancer – 
The Past Perspective

The driving power for molding the tumor immu-
nology topic in the newly established laboratory was 
his idea that ontogenesis of cell populations, also on 
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genetic level, is regulated by combined action of ner-
vous, endocrine and immune systems and that exo- or 
endogenous factors affecting these systems cause dys-
regulation in proliferation and differentiation process-
es and eventually lead to malignant growth. The re-
lationship between immune system and transformed 
cells is ambiguous, and the final result is ultimately de-
termined by a combination of factors, including tumor 
specific features, hereditary determinants of immune 
system and systems involved in its regulation, exoge-
nous effects of different nature, including direct dam-
aging effect and effect on neuroimmunohormonal 
homeostasis (stress effects of psychoemotional genesis 
as a risk factor for malignant neoplasm formation and 
growth). N. V. Vasiliev had thoroughly elaborated im-
munology of the acute general adaptation syndrome. 
He put forward an assumption that the immune sys-
tem has a “programs package”, i. e. certain strategies, 
and on this foundation a new methodological frame-
work for immunotherapy of malignant neoplasms was 
proposed. A major study initiated by N. V. Vasiliev at 
the Oncology Research Institute has for the first time 
demonstrated the state of immune system at different 
stages of malignant growth in the experiment and in 
the clinic. The findings disproved a then generally 
accepted view on the occurrence of primary total im-
munosuppression in the context of malignant tumour 
progression. Academician N. V. Vasiliev showed that 
immunosuppression in the presence of malignant 
growth has a secondary nature and is not overall. Lack 
of adequate tools for in-depth exploration of cellular 
and molecular mechanisms involved in the body-tu-
mour interactions was an obstacle for obtaining the 
principle evidence of that. Today, however, we can 
rightfully state that “over years of research a systematic 
description was given to the immunological situation 
during tumour growth, which demonstrates that the 
body recognizes a tumour, but is unable to reject it”. In 
this case, it is not so much an immunodeficiency, but 
rather an adjustment of the immune system, which 
has elements similar to those of physiological preg-
nancy, and stimulates tumour growth by nourishing 
growth factors and pro-inflammatory cytokines. Con-
genital, or genetic predisposition has a significant im-
pact on the mechanisms of tumour formation and the 
immune response to tumour cells. It was then that Ni-
kolay Vladimirovich Vasiliev, in his characteristic ar-
tistic manner, formulated a thesis that “the main task 
of oncoimmunology is to obtain the key to control 

the program of immune system functioning. Figu-
ratively speaking, we have to teach the body how to 
reject the tumour, just as the mother’s body rejects 
the foetus in due time». 

By systematizing his own new data and the funda-
mental knowledge accumulated by global science, N. 
V. Vasiliev offered his original definition of immuni-
ty: “Immunity is a combination of evolutionary mech-
anisms that ensure the recognition of what is “own” and 
what is “alien” and the generation of appropriate body 
responses. These responses are directed either towards 
destruction (rejection of “alien”), which occurs during 
infection with infectious agents and transplantation 
of an alien transplant, or towards protection of “alien” 
within “own”, which occurs normally during physiolog-
ical pregnancy; and in case of pathology, during malig-
nant growth”. 

The qualitative leap in technological capabilities to 
identify a huge number of different phenotypes (func-
tional potencies) allows us to get better understanding 
of a relationship between the immune system and the 
objects of alien aggression. We can see that there are 
specific regulatory molecules controlling the process-
es of stimulation and inhibition of different parts of 
the immune system. Discovery of the immune system 
checkpoints and possibility of “switching” or abrogat-
ing their effect on triggering immunological reaction 
to a tumour, by two scientists from the USA (James 
Allison) and Japan (Tasuku Honjo) in indepen-
dent research may be regarded as the best follow-up 
to Vasiliev’s foresight. The named researchers were 
awarded the 2018 Nobel Prize in Physiology and Med-
icine. The identification of immunosuppressor mole-
cules and their receptors (ligands), on tumour cells or 
immunocompetent cells, made it possible to create an-
tibodies that prevent receptor-ligand interaction, and 
thus abolish the death or failure of immune effectors, 
i. e. are able to generate a complete immune response. 
However, it should be noted that the efficacy of this ap-
proach does not exceed 30-40%, and the drugs, due to 
their antigenic nature, have such a severe side effect as 
the development of autoimmune processes. The prob-
lem of immunotherapy in the modern context poses 
new challenges, such as identifying markers that could 
predict the efficacy of checkpoint inhibitors. As part of 
the continuing efforts to validate the role of immune 
system in tumor progression, its involvement in an-
ti-tumor activity of chemotherapeutic agent at Tomsk 
Oncology Research Institute large-scale studies were 
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performed already in the 21st century showing the 
high importance of immune system assessment as an 
integrated whole, for prognosis of disease course and 
prediction of therapy efficacy (Cherdintseva  N.  V., 
Stakheeva M. N., Bogdashin I. V., Smolyaninov E. S., 
Kologrivova E. N., Choynzonov E.  L.). In collabo-
ration with renowned researchers from Germany, 
Krzyszkowska J. G., priority data on the ambiguous 
role of macrophages in determining the tumor fate 
and their contribution to the drug treatment effect 
were obtained. The molecular regularities of mono-
cyte polarisation and differentiation into macrophages 
in the tumour microenvironment were revealed, their 
marker value was shown, and the search is ongoing for 
appropriate targets to program the immune system for 
functioning against the tumour. The obtained prior-
ity results have been published in dozens of articles 
in highly cited foreign journals (J. G. Krzyszkowska, 
N. V. Cherdyntseva, I. V. Larionova, M. R. Patysheva, 
N. V. Litvyakov). 

Who is to Blame
Already in 1980s, N. V. Vasiliev raised questions 

about the role of genetic component in pathogenesis 
of malignant growth. In view of a whole spectrum of 
possible risk factors of malignant pathology growth 
such as exposure to harmful environment, stress fac-
tors, constitutive genetic properties of a host, systemic 
neuro-immune-endocrine regulation, local regulation 
(tumor microenvironment), it is difficult to estimate 
the magnitude of each factor in etiopathogenesis of 
malignant neoplasms. 

N. V. Vasiliev is an ideological leader and organiz-
er of research on the epidemiology of malignant neo-
plasms in Siberia and the Far East, a vast region of 
high social and economic importance for the Russian 
Federation. Professor Pisareva L. F., his student and 
collaborator, organized and took part in more than 60 
expeditions that spanned from the Arctic Ocean to the 
steppes of Mongolia. A high incidence of cancer among 
migrants and remigrants has been detected which is 
primarily explained by malfunctioning of adaptation 
mechanisms which is a response to contrasting change 
in the entire complex of factors of both natural and so-
cial environment when people relocate from northern 
regions to temperate or subtropical zones and vice ver-
sa. In this regard, epidemiological studies of the preva-
lence of malignant tumors in ethnically heterogeneous 
populations living in the region are important to iden-

tify the causes of tumor growth in order to develop a 
preventive strategy that takes into account genetic, de-
mographic, socio-economic, and cultural characteris-
tics of the population. Prevalence of breast cancer and 
risk factors for disease development among indigenous 
and nonindigenous women in Siberia and the Far East 
were studied. Prevalence of the disease in the territo-
ries with different ethnic composition was explored. A 
comparative analysis of the morbidity indicators was 
carried out among the indigenous and nonindigenous 
population inhabiting the same territory, on the exam-
ple of population of the Tuva, Altai and Sakha (Yakutia) 
republics. Findings of this research served as a source 
of data for the three-volume Atlas of Oncological Dis-
eases in Siberia and the Far East. The research has pro-
vided convincing data on the contribution of ethnicity 
to morbidity and mortality rates from malignant tu-
mours, and these rates were significantly lower among 
indigenous Mongoloid ethnic groups compared to the 
immigrant Slavs. 

Sovereignty of Ethnic Groups 
At the beginning of the 21st century, in addition 

to the tools of analytical epidemiology, molecular ep-
idemiology emerged, enabling the identification of 
hereditary risk factors for neoplasms of various local-
izations. Associates of the Oncology Research Institute 
initiated studies into contribution of the genetic com-
ponent to development of breast cancer, genetic char-
acteristics that increase the risk of breast cancer in the 
Slavic population were identified, and molecular dis-
orders associated with hereditary breast cancer/ ovar-
ian cancer were tested across the region of Siberia and 
the Far East. More than 1000 women with breast can-
cer belonging to different ethnic groups were screened 
for common mutations in BRCA ½ genes. It was found 
that the incidence of these mutations in the Slavic 
population did not differ from the white population 
in the central and northwestern regions of the Russian 
Federation (Imennitov, E. N., 2007; Lubchenko, L. N.). 
As suggested by N. V. Vasiliev, we detected no muta-
tions peculiar to the Slavic population in patients from 
ethnic groups of Mongoloid origin, the native popula-
tion of Siberia. The detection of herminal mutations 
is indicative of a hereditary form of BC in a patient, 
whose treatment and prognosis differ from sporadic 
forms of malignant neoplasms. According to genetic 
counselling recommendations, family members are 
tested for carriage of the mutation and a treatment 
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strategy is devised for carriers – dynamic observation 
to detect the process at an early stage, when there is a 
high likelihood of successful treatment, or preventive 
measures (drug therapy to reduce the risk of cancer, or 
preventive removal of target organs – mastectomy or 
ovariectomy). 

This genetic counselling technology can only be ap-
plied in populations for which pathogenic mutations 
have been identified. We have conducted a large-scale 
study in ethnic groups of the Asian race, using mod-
ern high-throughput sequencing techniques, and have 
identified pathogenic mutations that are ethnospecif-
ic for a particular ethnic group. Translating the results 
into the health care of republics with ethnic popula-
tions will improve the effectiveness of breast cancer 
treatment. Fundamental data on the link between eth-
nospecific molecular abnormalities and the occurrence 
of breast cancer in different ethnic groups support 
the assumptions expressed by N. V. Vasiliev. Nikolay 
Vladimirovich believed, that as for population aspect, 
the subject of human studies is ethnos, which was de-
fined by L. N. Gumilev as a natural, objectively exist-
ing phenomenon, as a peculiar mechanism of selecting 
and maintaining the gene pool of human populations, 
which has been evolving over centuries and millennia. 
With the emergence of ethnic groups, the moral norms 
of human behavior and the moral code of attitude to-
wards nature have been developing simultaneously. 

In consonance with his views, the World Health 
Organization nowadays declares: “Every person, irre-
spective of race, should have access to high quality 
health care. It is essential to recognize the various 
challenges related to the diagnosis and treatment 
of breast cancer in racial and ethnic populations 
in order to ensure that all races receive the highest 
quality of care”. We live in an era witnessing the re-
definition of relationship between countries and na-
tions that aims to create an environment of equality 
and mutual respect for all nations. 

He Had a Gift of Foresight.... 
N. V. Vasiliev expressed his views on the future 

prospects of science and society in one of his last 
monographs “The Tunguska Meteorite (Cosmic Phe-
nomenon of Summer 1908) ”, which was published af-
ter his death. Despite the title, the book contains sever-
al chapters on Science and Society in the 21st century, 
written by N. V. Vasiliev on the threshold of the new 
century, when his life ended (February 15, 2001). 

Biomedicine is seen as a vital vector for further 
achievements of the developing humanity in the 21st 
century to enhance technologies for prevention and 
rehabilitation of health and for sustaining healthy lon-
gevity. The comparative lag in the development of bio-
logical sciences has been partially counterbalanced by 
the discovery of DNA structure and protein synthesis 
in 1953-1961.At present, there is a clear drift in the 
distribution of power and resources on the scientific 
front in favour of the biological disciplines. Academi-
cian Vasiliev N. V. emphasizes that we are talking here 
almost exclusively about molecular biology, where the 
seminal events are really taking place, but certainly 
not about the theory of evolution and even less about 
human biology, which is still essentially in its infancy. 

Nikolay Vladimirovich’s general theoretical point 
of view, first of all, consisted in the continuity of con-
nection with all preceding development of natural 
science: “It seems promising to study the problem of 
intersection of scientific trends, based on K. Marx and 
V. I. Vernadsky (teaching about noosphere, formation 
model) and L. N. Gumilev (regularities of ethnogen-
esis) ”. It is worth mentioning that many problems of 
the new human biology raised by N. V. Vasiliev are 
congruent with the ideas of Vernadsky about noo-
sphere and noospherogenesis. In particular, following 
V. I. Vernadsky he claimed that not technogenesis but 
common evolution of biosphere and mankind is the 
guiding star to scientific “synthesis of the Cosmos”. Still 
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we must not forget that with liquidation (or abrupt re-
striction) of spread of classical, especially dangerous, 
infections we have essentially crossed over their role as 
the factor in natural selection, and that was one of the 
reasons for rapid accumulation of immunodeficiency 
states in population. Whereas 200 years ago, only 4-5 
genetically very strong infants out of 10-12 reached 
adulthood, nowadays, almost all babies born in de-
veloped countries survive, and this is undoubtedly the 
greatest medical achievement of our century. 

At the same time, however, we see a dramatic and 
steadily escalating increase in the number of heredi-
tary diseases. One cannot ignore the opinions of a 
number of specialists that eradication of certain in-
fections (smallpox) frees up ecological niches in the 
biosphere that can be filled with pathogens of new 
infections, which illustration is the example of AIDS. 
Although this view cannot be taken as conclusively 
proven, the very fact of its emergence is symptomatic. 

We cannot fail to recognize these circumstances, 
because human impact on natural, spontaneous pop-
ulation processes is intensifying each decade, and the 
cloning of organisms, including humans, which will 
undoubtedly become a reality, holds some great prom-
ise, but also some great threat. In any case, the medi-
cine of the 21st century should seek to provide long-
term ecological and population-genetic prognoses, 
seeing ecology not only as the impact of the natural or 
man-made environment on human beings, but also as 
the transformation of intra-population and intra-soci-
etal relationships. 

In general, development is dialectical, and the ab-
solute positives are as unrealistic as the absolute nega-
tives. And the greater the scale of medical success, the 
greater the scale of its conceivable negative implica-
tions. The phrase “for every high tide, there is a low 
tide” should be kept in mind not only by poets, but 
also by scientists. (N. V. Vasiliev, 2001). N. V. Vasiliev 
emphasized that any specific predictions about the de-
velopment of science are far inferior in accuracy com-
pared to short-term meteorological forecasts. Howev-
er, some circumstances of a general kind are beyond 
doubt and we would like to name those highlighted in 
italics. These include: 

Dramatism of the situation; 
Humanity’s proximity to “the red line” in the bio-

sphere’s reserve capacity; 
Daunting irresponsibility and carelessness of modern 

civilization as represented by its politicians; 

Need for public control over the use of science; 
Need for a shift in the focus towards certain branches 

of science, humanitarization of knowledge; 
Priority of developing a synthetic science of human-

ity; 
Need for unbiased studying of the mechanisms gov-

erning development of the biosphere, the noosphere and 
the human society. 

If the humankind does not come to its senses and 
does not stop building its development strategy on 
consumer principles, close and irreversible collapse 
awaits civilization, even if it manages to avoid nuclear 
wars (N. V. Vasiliev, 2001). 

Academician N. V. Vasiliev 
as a Science Organiser. Vasiliev Island. 

N. V. Vasiliev stood at the origins of the Medical 
and Biological Department at the Siberian State Medi-
cal University. Under his initiative, the chair of clinical 
immunology and allergologyб one of the first in the 
USSR, was organized, and he became its head. Those 
were challenging years of building a methodological 
framework for teaching a new subject, not only in 
Tomsk, but also in Russia. Parallel to the development 
of general immunology, N. V. Vasiliev took an active 
part in growing a new applied field of healthcare in 
Tomsk – clinical immunology and allergology. Col-
leagues of Academician Vasiliev remember how he, a 
microbiologist and immunologist by specialty, could 
puzzle virologists, biochemists, radiobiologists, hy-
gienists and epidemiologists. Possessing the gift of 
scientific foresight, he proposed hypotheses that were 
soon validated and yielded fruit. Already then, certain 
avenues of interdisciplinary research have emerged 
and N. V. Vasiliev, due to the vastness of his scientific 
interests, educated dozens of highly qualified special-
ists. From the beginning of 1980s, RAMS members 
united together as an academic group in Tomsk, which 
included distinguished scientists and science organiz-
ers. The fields of science pursued by them, close coop-
eration between the academic institutions headed by 
them, special emphasis on training interdisciplinary 
personnel – all that provided a solid foundation for 
organizing Tomsk National Research Medical Center 
of the Russian Academy of Sciences, (Tomsk RMC), 
which was set up in 2016.E. L. Choinzonov, Academi-
cian of RAS, a disciple of N. V. Vasiliev, a talented sci-
entist and organizer with the strong civic stance, was 
the de-facto leader in establishing this large scientific 
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institution. The uniqueness of Tomsk RMC is that it 
consolidates academic institutes integrated into the 
global scientific community in the socially relevant 
domains such as oncology, cardiology, pediatric car-
diology, medical genetics, pharmacology, psychiatry, 
providing the opportunity of rapid implementation of 
world-class scientific achievements in clinical practice. 

E. L. Choinzonov is a prominent oncology surgeon, 
whose scientific and humanistic credo is to ensure the 
high quality of life for patients. He was one of the first in 
Russia to launch the rehabilitation of oncology patients, 
especially those with head and neck cancer, who have 
a need to remove functional and cosmetic defects after 
surgical treatment. Professor E. L. Choinzonov and his 
colleagues developed a fundamental interdisciplinary 
biomedical method of treatment, reconstruction and 
rehabilitation of patients with head and neck tumours. 
The technologies and approaches he created allow sur-
geons to lessen disability in patients, ensure the effec-
tive reconstruction of bone, functional and cosmetic 
defects, improve the quality of life and social rehabilita-
tion of patients, and improve the treatment outcomes of 
patients with head and neck cancer. For these develop-
ments, E. L. Choinzonov and his colleagues were hon-
oured with Russia’s highest award – the State Prize of 
the Russian Federation in Science and Technology 2020.

Academician Choinzonov became an initiator and 
developer of regional target programs for preventing 
cancer and enhancing oncological care for the popula-
tion of Tomsk region, and one of the first vaccination 
programs in the Russian Federation to prevent cervi-
cal cancer in Tomsk region. 

Scientific Successor 
The Laboratory of Immunology (since 2016 the 

Laboratory of Molecular Oncology and Immunology) 

founded by N. V. Vasiliev in 1979 had been progressive-
ly developing and in the 21st century its staff became 
the scientific core of several new laboratories, such as 
the Laboratory of Tumour Biochemistry (headed by 
Doctor of Medical Science, Professor I. V. Kondako-
va, a disciple of N. V. Vasiliev), Oncovirusology Lab-
oratory (headed by Doctor of Biological Science, RAS 
Professor, a disciple of Professor N. V. Cherdintseva) 
Laboratory of Biology of Tumor Progression, headed 
by a young scientist E. V. Denisov, Doctor of Biololgi-
cal Science, the representative of the 3rd generation of 
N. V. Vasiliev’s disciples). The Laboratory of Epidemi-
ology was set up in 1980s and till 2020 it was headed 
by Professor L. F. Pisareva, Honored Scientist. Now the 
Laboratory is headed by Doctor of Medical Science 
L. D. Zhuykova. 

Owing to the scientific foresight of Nikolai Vlad-
imirovich, the lines of modern research were almost 
entirely predicted by him before the beginning of the 
21st century for several decades of the new century. 
Biomedicine is intensely developing not only in aca-
demic institutions, but also in educational institutions; 
the collaboration between academic and university 
science is yielding its fruits – specialists with interdis-
ciplinary competencies who are able to work with the 
most sophisticated equipment for molecular genetic 
research and to use bioinformatics tools for multidi-
mensional data analysis. The main tasks of oncology 
are traditional: early diagnostics, effective treatment, 
and rehabilitation of cancer patients – are addressed at 
the new technological level, when the priority is given 
to developing the human science. 

N. V. Vasiliev believed that the development of the 
theory of evolution and human biology, which are still 
basically in their infancy, should now become the key 
focus, because, as mentioned above, a secure future for 
mankind may only be possible by means of moral prog-
ress, the latter being impossible without studying the 
basis of human behavior motivation, both at the indi-
vidual and at the population level. (N. V. Vasiliev, 2001). 

In other words, the shift of focus towards human-
itarian, social and socio-biological sciences is not just 
an imperative of our time, but an indispensable con-
dition for “accident-free development” of mankind in 
the nearest foreseeable historical period. 

Science is increasingly becoming a social force. 
Discovery of the phenomenon of cloning means that 
in the near future attempts will be made to interfere 
in the holy of holies of nature, that is in the reproduc-



42 | Cardiometry | Issue 26. February 2023

tion processes of populations, including human pop-
ulations. It should be emphasized that this branch of 
biology in general and anthropobiology in particular 
is very poorly studied. Therefore, any practical steps 
in this area should be taken with extreme caution and 
under the effective scrutiny of society. As in the case of 
practical use of nuclear energy, humanity should write 
on the 3rd millennium science façade in capital letters 
the word “ Responsibility “, which should guide both 
the theoretical and practical work of scientists in the 
future. Humanity has no right to behave like a child 
playing with a grenade in a gunpowder cellar. In oth-
er words, a shift of emphasis towards the humanities, 
social and socio-biological sciences is not just the im-
perative of our time, but an indispensable condition 
for the “accident-free development” of mankind in the 
nearest foreseeable historical period. 

Science is increasingly becoming a social force. 
Discovery of the phenomenon of cloning means that 
in the near future attempts will be made to interfere 
in the holy of holies of nature, that is in the reproduc-
tion processes of populations, including human pop-
ulations. It should be emphasized that this branch of 
biology in general and anthropobiology in particular 
is very poorly studied. Therefore, any practical steps 
in this area should be taken with extreme caution and 
under the effective scrutiny of society. As in the case of 
practical use of nuclear energy, humanity should write 
on the 3rd millennium science façade in capital letters 
the word “responsibility “, which should guide both 
the theoretical and practical work of scientists in the 
future. Humanity has no right to behave like a child 
playing with a grenade in a gunpowder cellar. In oth-
er words, a shift of emphasis towards the humanities, 
social and socio-biological sciences is not just the im-
perative of our time, but an indispensable condition 
for the “accident-free development” of mankind in the 
nearest foreseeable historical period. 

Nikolay Vladimirovich was convinced that no mat-
ter how versatile the functions of the immune system 
are, they may be reduced to the regulation of organism 
relations with external and internal environment. This 
means that all its functioning directly depends on eco-
logical conditions of existence of individuals and their 
communities. N. V. Vasiliev paid considerable attention 
to the problem of impact of ecological disruptions on hu-
man health. Nikolai Vladimirovich regarded anthropo-
genic change of antigenic composition of environment 
as one of the most critical negative factors, which caused 

widespread allergization of population and a global 
tendency of pathological processes chronization which 
comes alongside; and now, in his opinion, “on the agen-
da is the question of allergy connection with such vital 
problems as cardiovascular pathology and malignant 
neoplasms” (“Allergy and Ecology”, Kharkov, 1994). 

N. V. Vasiliev: 
However, some circumstances of a general kind 

are beyond doubt, and we would like to name them 
again... These include

- Dramatism of the situation; 
- Humanity’s proximity to “the red line” in the bio-

sphere’s reserve capacity;; 
- Daunting irresponsibility and carelessness of 

modern civilization as represented by its politicians; 
- Need for public control over the use of science, a 

shift in the focus towards certain branches of science, 
and the humanitarization of knowledge; 

- Priority of developing a synthetic science of hu-
manity; 

- Need for unbiased studying of mechanisms gov-
erning development of the biosphere, the noosphere 
and the human society. 

Academician N. V. Vasiliev As an Oracle
N. V. Vasiliev, when speaking specifically about the 

development prospects of medicine in the 21st centu-
ry, called for a clear distinction between at least three 
aspects of the problem: 

(a) Development of fundamental medical science; 
(b) Implementation of medical science achieve-

ments in public practice, including healthcare practice; 
(c) Immediate and distant biosocial consequences 

of medical advances. 
The prognosis for the first direction, with all its 

conventionality, can be formulated as follows. 
The strategic goal is to understand the mechanisms 

which regulate the homeostasis of biological systems 
at different hierarchical levels, from the cellular level 
to the population level. The main objectives to be ac-
complished are: 
• Deciphering molecular-genetic and organismal 

“aging programmes”; 
• Discovering biochemical and biophysical mech-

anisms of genetic and neuroimmune-endocrine 
regulation of life processes including tissue organ-
ism homeostasis for their control; 

• Revealing the biological role of ‘muted DNA’ and 
its possible role in ‘species memory’. 
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As a result: 
• Overcoming the barrier of pure incompatibility 

(transplantation barrier); 
• Finding solution to the problem of cancer and ath-

erosclerosis; 
• Treating systemic autoimmune diseases; 
• Developing new therapies for mental illnesses on 

this basis; 
• Developing substitutive surgery and therapy; 
• Genetically engineered correction of hereditary 

diseases; 
• Revealing mechanisms of evolution of infections 

and causes of new infectious diseases by studying 
the parallel evolution of the host and parasite in the 
conditions of human society; 

• Discovering the nature and biological meaning of 
virus persistence, studying other forms of symbiot-
ic pre-cellular life (prions) as a consequence of the 
previous points; 

• Elimination of AIDS; 
• Prevention of cancer, development of measures to 

prevent the emergence of “new infections”; 
• Developing vaccines of next generations; 
• Finding new ways to treat mental illnesses; 
• Revealing the role of superweak biogenic electro-

magnetic fields in the vital functions of organisms, 
and using this knowledge to develop new meth-
ods for controlling life processes (photon biology, 
“photon medicine”); 

• Cloning of organs and tissues, cloning of humans 
(the latter under strict control of the state and society) 

• Developing strategies for global monitoring of the 
quality of human habitat using aerospace and nu-
clear physics methods, computer modelling, devel-
opment and adaptation of complex and ultra-com-
plex open non-equilibrium self-regulating systems

• Studying the role of trace elements (microele-
ments), noble gases and natural radionuclides in 
life processes. 
Obviously, not all of the main areas are listed here, 

and this list will be expanding over time. 
The strategic goal of bringing the achievements of 

science into public practice is to extend human life ex-
pectancy to 90-95 years, which seems quite realistic. It 
should be borne in mind, however, that specialists es-
timate that only 20% of the pathogenic factors affect-
ing humans can be eliminated by public health means 
and efforts, while 80% depend on social factors and, 
strictly speaking, are not within the competence of 

medical professionals. It is absurd to speak of solving 
the problem of cancer by making progress in molec-
ular genetic research without solving the problem of 
man-made pollution and endemic smoking, which is 
the ‘foot’ of an iceberg of drug addiction. 

Similarly one cannot engage in a substantive dis-
cussion about public mental health without address-
ing the issue of population stress. 

And finally, before talking about primary preven-
tion, early diagnosis at the molecular genetic level, the 
population of Earth (everyone, not only the aristocrat-
ic part) would have to be elementarily fed and clothed. 
Otherwise all our prognoses will turn into a discus-
sion of how to improve medical care for slaveholders 
living in a democratic slave society (the global version 
of the republican Athens). 

As for the anthropoecological effects of the devel-
opment of medicine and biology in the future, they 
need not so much applause and praise as a realistic as-
sessment of the balance of their pros and cons. 

The Jokes of Academicians. Nikolay Vladi-
mirovich: ‘Without imposing my personal point of 
view and feeling, I would say that the part of the world 
cognized by us is probably not even a percent, but a 
thousandth fraction of the uncognized part of it, and 
we have no better idea of its true nature and complex-
ity than a fly on the back of a computer, rubbing its 
paws on its cover’. 

Is There Life in the Universe?
N. V. Vasiliev over a period of nearly 40 years was 

in charge of the unique direction in the global science, 
dedicated to studying the ecological consequences of 
the Tunguska meteorite fall (1908). In 1959, he was 
a member of the first complex volunteer expedition 
“Tunguska” (CVE) to the place of Tunguska meteorite 
fall, and since 1962, he had been its almost permanent 
leader. In 1962, on his initiative the Commission on 
Meteorites and Cosmic Dust of Siberian Branch of the 
Academy of Sciences of the USSR (RAS) was set up, 
whose deputy chairman was N. V. Vasiliev (1963-2001). 
Under the editorship of Nikolay Vladimirovich 10 the-
matic collections on Tunguska meteorite problem were 
published, several international scientific forums (Mos-
cow, 1995; Bologna, Italy, 1996; Moscow-Krasnoyarsk, 
1998) were held. With his participation, a Catalogue of 
Geophysical Effects Related to the Tunguska Meteorite 
Fall was compiled. N. V. Vasiliev was one of the orga-
nizers of the State Nature Reserve “Tungussky” (1995). 
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The presented materials form part of the scientif-
ic heritage of N. V. Vasiliev, an outstanding scientist, 
Academician of the Academy of Medical Sciences of 
Russia and Academician of the Academy of Ecological 
Sciences of Ukraine

References 
1. Vasiliev N. V. Science and society in the 21st cen-
tury // Sib. med. Journal. 2000.N 3.PP. 5-11.
2. Vasiliev N. V. Own view of the path passed // Tun-
gussky Bulletin. 2001.N 14.PP. 26-27.
3. Kolyada T. I. Nikolay Vasiliev – Pages of biography 
// Vasiliev N. V. The Tunguska meteorite. Cosmic phe-
nomenon of summer 1908.М. : Russkaya Panorama 
Publishing House, 2004.372 p. 
4. Kolyada T. I. General physiological and evolution-
al ideas of natural science in scientific heritage of Ac-
ademician N. I. Vasiliev // Bul. Sib. Med. 2002.N 3.PP. 
13-15.

5. Dr. Nikolai Vladimirovich Vassiliev. 500 Great 
Minds of early 21st Century. Introductory Biogra-
phies, 2002.P. 465.
6. V. Vasiliev Tunguska meteorite. Cosmic phenom-
enon of summer. 1908.Publishing house Moscow. 
Russkaya panorama. 2004.
7. Vasiliev N. V., Cherdyntseva N. V., Koliada T. I. 
Immune system at increased cancer risk and malig-
nant growth. Tomsk University Press, 2005.
8. N. V. Vasiliev. Essays on the role of hematopoietic 
tissue in antibody formation. Tomsk University Press, 
1975.
9. T. I. Kolyada, O. N. Kolyada. FROM THE POINT 
OF VIEW OF ETERNITY. Siberian Medical journal, 
2008 № 8.
10. Newspaper “Krasnoe Znamya 2005, March 16th, 
2020, January 21.



46 | Cardiometry | Issue 26. February 2023

ORIGINAL RESEARCH Submitted: 3.02.2023; Accepted: 19.02.2023; Published online: 25.02.2023

Adaptive Reactions 
as a Guideline in Evaluation 
of Metabolite Therapy

Maevsky E. I.1*, Grishina E. V.1, Zakarov A. M.1, Vasilyeva A. A.1, 
Bogdanova L. A.1, Simonov A. B.2, Homutov A. A.2

1Institute of Theoretical and Experimental BioPhysics of Russian 
Academy of Science
2Pushchino State Institute for Natural Science. Pushchino, Mos-
cow region, Russia. 

*Corresponding author: 
eim11@mail. ru

Abstract
Unilateral oophorectomy (UOE) of female rats caused severe 
stress with an increase in the duration of the non-reproductive 
period (NRP) – the metestrus and diestrus phases, and a short-
ening of the reproductive period (RP) – the proestrus and estrus 
phases in the estrus cycle (a symptom of hormonal deficiency). 
5 weeks after UOE, the signs of stress persisted: a decrease in 
the ratio of lymphocytes to the neutrophilic leukocytes in the 
peripheral blood and the weight ratio of thymus to the adrenal 
glands, as well as a decrease in the activity of succinate dehy-
drogenase, which is determined cytobiochemically in peripheral 
blood cells. A two-week administration of a succinate-contain-
ing composition with B vitamins (SCCV) to control and UOE rats 
increased the ratio of lymphocytes to neutrophils and weight 
ratio of the thymus to adrenal glands above the intact level – a 
sign of the “activation” state according to Garkavi and Kvakina 
and restored the ratio of NRP/RP. At the same time, a significant 
increase in SDH activity was found in animal peripheral blood 
lymphocytes. The study demonstrates the possibility to reverse 
severe stress state to the “activation” state with the help of met-
abolic therapy containing the combination of SCC and B-Vit. 
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Applying medicine, physiotherapeutic effects and 
biologically active supplements (BAS) in a number of 
cases demand to obtain objective operational informa-
tion, i. e. to have feedback from a specific subject. The 
variability of the functional state inherent in biological 
objects, and especially in humans, requires the use of 
dynamic assessment of the body’s response. The ade-
quacy and effectiveness of preventive and therapeutic 
measures largely depend on this. Especially difficult 
are the assessments of small, relatively weak – mild 
means of metabolite therapy, formed on the basis of 
natural substrates, metabolic products and vitamins. 

Direct interaction with the staff of the Rostov-on-
Don Research Institute of Oncology (RRIO) in 1970-
1980 made it possible to get acquainted and use the 
criteria and approaches developed by Garkavi L. H., 
Kvakina E. B. and Ukolova M. A. in the process of 
discovery and study of activation therapy. These ap-
proaches turned out to be quite simple and informa-
tive. As early as the beginning of 1976, L. H. Garka-
vi and E. B. Kvakina [1] made a lecture at the school 
of modeling physiological processes, organized by 
A. M. Molchanov. The lecture presented the main cri-
teria for assessing the development of response non-
specific reactions of the whole organism to the effects 
of various nature. According to the developed concept, 
the body’s responses were classified as a cyclic series of 
states; “training” – “activation” – “acute and chronic 
stress”- “areactivity zone” = “unresponsiveness”. Sche-
matically this cycle is shown in Fig. 1.

The “training” state is characterized by an almost 
calm picture of white blood. All indicators remain 
within the physiological norm: segmented leukocytes 
in the range of 55-65%, lymphocytes are within the 
lower normal zone (less than 27%). The increase in 
the number of monocytes reflects the approach to the 
transition to the next state associated with an increase 
in the intensity of exposure. 

In the “activation” state, two zones are distin-
guished: calm activation (CA) and increased activa-
tion (IA). In CA, the total number of leukocytes can 
reach 9000, eosinophils – 2-7%, segmented leuko-
cytes 47-65%, lymphocytes 27-33%. In IA, the total 
number of leukocytes can be in the same range, eo-
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sinophils  – at the level of 0.5-2%, segmented leuko-
cytes – less than 47%, lymphocytes – from 33 to 45%, 
monocytes – from 2 to 8%. Further intensification of 
the impact on the object or increase of the “irritant” 
dose leads to “stress” state. 

“Acute stress” (AS) according to H. Selye [2] is 
characterized by leukocytosis, aneosinophilia, lymph-
openia and neutrophilia. Approximate quantitative 
parameters of AS for a human: the number of leuko-
cytes – more than 9000, eosinophils – 0, segmented 
leukocytes – more than 65%, lymphocytes – at the lev-
el of 20% and below. 

In “chronic stress”, the number of leukocytes and 
eosinophils can be low, normal or elevated, the num-
ber of stab leukocytes is usually higher than normal, 
segmented leukocytes – more than 65%, lympho-
cytes  – less than 20%. The authors [1] note that the 
combination of eosinophilia with lymphopenia is an 
unfavorable sign indicating depletion of the glucocor-
ticoid function of the adrenal glands. 

The ratio between the number of lymphocytes and 
segmented neutrophils (LF/SN) is considered as the 
“main indicator”. This ratio has the highest rate in the 
zone of increased activation and then in descending 
order: calm activation, training, and stress. Gradual 
changes in the recurring triads of adaptive responses: 
training, activation and stress are “probably associated 
with the existence of several (more than a dozen) re-
sponse ranges in the conditions of a whole organism. ”

It was found that between these triads of adaptive 
reactions (between the stress of the previous range and 
the training of the next one) there is a kind of “un-

responsiveness”. Experience has shown that in order 
to get out of the zone of “unresponsiveness”, it is nec-
essary either to significantly reduce or significantly 
increase the intensity of exposure. To move from an 
existing reaction to the next one, let’s say from “train-
ing” to “calm activation”, it is necessary to increase the 
subsequent dose by about 1.5 times. 

These states could be consistently repeated with an 
increase in the intensity of a wide variety of influences 
at various levels. If we keep in mind the pharmacolog-
ical effects, then from homeopathic to high allopathic 
and even toxic doses of drugs. It turned out a kind of 
helix from a set of stereotypical cyclic states. Experi-
mental studies that were carried out by U. Kaminsky, 
E. Kosenko and myself in the laboratory of bioenergy 
under the guidance of Professor M. N. Kondrashova at 
the Institute of Biological Physics of the USSR Acad-
emy of Sciences, together with the staff of the RRIO 
L. Barsukova, A. Shikhlyarova, gave reason to believe 
that the development of these stereotyped reactions at 
different levels – “helix levels”, as the intensity of the 
influencing factors increases, requires more and more 
powerful mobilization of energy, plastic and immune 
resources of the body. 

In these studies, the development of activation re-
actions with all stereotypical manifestations and even 
a significant increase in thymus mass and the ratio of 
the normalized weight characteristics of the thymus to 
the adrenal glands in animals of the late reproductive 
period in response to microinfluences was most strik-
ing. One of these influences was the subcutaneous in-
jection (administration) of an adrenaline solution at 
a dose of 0.1-1.0 μg (the dose is 3-4 orders of magni-
tude less than the therapeutic one). After 2-3 weeks, 
the weight of the thymus in elderly male Wistar rats 
increased 4-5 times compared to that in animals of the 
control group, which were injected with the same vol-
ume of saline. The apparent simplicity of the analysis 
required manual counting of blood cells on a smear. 
Moreover, rats differ from humans and other mam-
mals by a pronounced predominance of the number 
of lymphoid cells over the number of segmented leu-
kocytes. 

In our study, an attempt was made to move away 
from the notions of physiological adaptive reactions 
and their alternation, since, on the one hand, it was re-
quired to study the consequences of severe operational 
stress, rather than physiological. On the other hand, 
the question arose whether the above criteria could 

Fig. 1 Stages of the response reactions of the whole organism 
to the action of an increasing stimulus. Green line – ratio of 
lymphocytes to segmented leukocytes, black line – resistance 
level, oval areas – “activation” and “stress”. 
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be acceptable and show something in evaluating the 
effectiveness of mild metabolic therapy in severe op-
erational stress. However, the experience of metabolic 
therapy has shown that its implementation should not 
so much be based on dose criteria, but on the modi-
fication of the composition – a set of components of 
metabolic therapy. The present experimental study 
was directed to address these questions. 

Thus, the purpose of this study was to study the 
possibility of using the concept of adaptive activation 
reactions to assess the effectiveness of a variation of 
metabolic therapy in severely stressed animals. 

But before describing the results of the announced 
experimental study, we should dwell on that part of the 
history of metabolite therapy that arose and developed 
for more than half a century thanks to M. N. Kondra-
shova and her scientific school as a part of physio-
logical mitochondriology. In a simplified and concise 
form, coupled with the data of modern studies, the de-
velopment of succinate-dependent metabolic therapy 
can be described as follows. 

1.Originally M. N. Kondrashova found that among 
the intermediates of the tricarboxylic acid cycle (the 
Krebs cycle, localized in mitochondria, that are the en-
ergy stations of cells in human and animal tissues), the 
most efficient in terms of energy power is the oxida-
tion of succinic acid (concentrations of approximately 
10-3 M succinate). 

2.Further there was presented the cycle of devel-
opment of rest-activity-recovery processes at the mi-
tochondrial level: during the transition from rest to 
activity up to hypoxic load, when succinate dehydro-
genase (SDH) is activated, the enzyme system respon-
sible for the oxidation of succinate. An increase in the 

intensity of the load up to deenergization is accompa-
nied by the inhibition of SDH and the accumulation of 
endogenous succinate. Oxidation of accumulate succi-
nate plays a key role in recovery during the rest period 
after exercise. 

3.An indicator of SDH activity under conditions of 
a whole organism with a fairly acceptable approxima-
tion for practice can be the cytobiochemical determi-
nation of SDH activity in lymphocyte mitochondria 
on a peripheral blood smear [3]. 

4.Experimental and clinical practice has shown 
that extremely small (milligram) doses of exogenous 
succinate have therapeutic efficacy. Therefore, the 
effects of exogenous (delivered as preparations or di-
etary supplements) succinate in the conditions of the 
whole organism cannot be due to its “fuel” role as a 
substrate for energy metabolism. Because of that spe-
cial studies were conducted that revealed the signal 
“information” role of the succinate molecule. More-
over, the studies carried out jointly with V. M. Dilman 
[4] showed that one of the most important objects that 
perceive the succinate signal is the hypothalamus, the 
center of neurohumoral regulation. 

5.Finally, in 2004 He et al. [5] discovered that succi-
nate is a ligand for the exorphan cell receptor QRP91.
Succinate affinity for the receptor is at the level of 10-

4-10-5 M. As a result of ligand-receptor interaction, 
the level of intracellular calcium ions, Ca2+, increases, 
which contributes to the mobilization of many intra-
cellular processes (Fig. 2). This receptor is now called 
SUCNR1 and is considered by many researchers to 
be the stress receptor. SUCNR1 was found not only 
in cardiomyocytes, cells of the receptor zones of the 
juxtaglomerular apparatus of the nephron and carotid 

Fig. 2.Scheme of Succinate functions as an energetic substrate in mitochondria (Mt) and signal molecule outside Mt and in extra-
cellular space. Ovals in the Krebs cycle are dehydrogenases. 
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artery, but also in many other cells, including hepato-
cytes, dendritic and macrophage cells of the immune 
system, and even in cells of brown fat and retina. 

6.An important factor was the discovery of the role 
of extramitochondrial succinate (at a concentration of 
about 10-4-10-5 M) as a stabilizer of the cytosolic hypox-
ia-induced factor HIF1a. The HIF dimer initiates the 
expression of genes responsible for the de novo synthe-
sis of enzymatic and signaling adaptation systems in 
oxygen deficiency. The discovery of HIF and its func-
tional role was awarded the 2019 Nobel Prize [6]. 

However, as soon as the signaling action of extra-
mitochondrial and extracellular succinate was dis-
covered, a wave of works began showing the harm of 
increasing the concentration of succinate (there are 
several hundred such works, see NCBI, PubMed). 
Indeed, in a number of pathologies such as diabetes 
mellitus (especially with severe hyperglycemia), obe-
sity, irritable bowel syndrome, hypertension, various 
manifestations of the metabolic syndrome, a decrease 
in SDH activity and accumulation of endogenous suc-
cinate were often found. Moreover, reperfusion tis-
sue damage after prolonged ischemia has also been 
associated with the oxidation of excess endogenous 
succinate. And in such types of neoplasms as pheo-
chromocytoma, the triad of paraganglioma-pheo-
chromocytoma-interstitial gastric cancer or intersti-
tial kidney cancer, severe genetic defects in the SDH 
β-subunit were found. In addition, it became clear that 
for some types of neoplasms, the anoxic accumulation 
of endogenous succinate is a kind of adaptive strate-
gy that allows, through the stabilization of HIF, to in-
crease blood flow, substrate delivery and metastasis. 

With such circumstances many works are devot-
ed to finding new pathological properties of the in-
creased succinate level. Not many researchers have the 
courage, sober approach to the problem, the desire 
and knowledge to figure out how and under what con-
ditions succinate acts as a dangerous foe or friend that 
has a therapeutic effect. Although even a superficial 
and, moreover, a thorough analysis clarified the situa-
tion as a whole. Since we are talking about a signal reg-
ulatory effector, then it should be evaluated as signals 
in the regulation cascades are evaluated. In the body, 
receptor signals of any nature (metabolic, hormonal, 
mediator, ionic or electro-chemical) have primarily an 
informational function, intermittent, short and even 
impulsive. If the signal turns from intermittent into a 
long-term effect, then it loses the nature of an infor-

mational regulator, regardless of what the effector is: 
catecholamines, acetylcholine, glutamate, or a change 
in the electrochemical gradient. Such an impact, ex-
cept for harm and damage to the functional-structural 
organization of the receiving object of the recipient, 
does not cause anything else. Absolutely the same situ-
ation develops with endogenous succinate. For exam-
ple, during short-term ischemia, low-intensity short 
stress, acute ischemia/hypoxia or hyperglycemia, the 
appearance of succinate outside mitochondria and 
outside cells is an information signal for mobilizing 
oxygen delivery and activation of cell and tissue func-
tions. 

But, if genetic or hormonal, metabolic, microbi-
ome and chronic ischemic circumstances cause a sig-
nificant and long-term (in some cases for life) increase 
in the concentration of endogenous succinate, then 
this only leads to the progression of the pathology. 
The means of combating this trouble must necessar-
ily include finding ways to inhibit the extra formation 
of endogenous succinate and activate the oxidation of 
endogenous succinate in order to prevent a long-term 
increase in its concentration. 

The succinate situation when a dose of external – 
exogenous succinate enters the body, basically, cannot 
reproduce the described pathological circumstances, 
even when administered in courses. For example, suc-
cinate entering orally or directly into the bloodstream 
as part of dietary supplements or medicine is able to 
cause an extremely short-term (no more than 10 min-
utes) and very small excess of the level of extracellular 
and extramitochondrial succinate within the physi-
ological norm. This is a fact well established back in 
1958 [7]. It has been fully confirmed by a subsequent 
set of pharmacokinetic studies, the latest of which is 
dated 2021 [8]. Therefore, exogenous succinate can 
only have a regulatory informational effect, but not a 
pathological impact. Obviously, this is the main differ-
ence between the action of exogenous succinate and 
the key point in answering the question: “is succinate 
a foe or a friend? “ [9]. The information component, 
which is not drowned in a pathological excess of suc-
cinate, obviously has a positive effect, in contrast to 
succinate overflow. 

In connection with the important role of SDH ac-
tivity in the oxidation of succinate and maintaining its 
normal level, we recall a number of works performed 
in the scientific school of M. N. Kondrashova, and in 
particular, directly by us. It was shown that a short 
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“physiological” level of immobilization stress or acute 
hypoxia contribute to the activation of SDH, as well as 
the “activation” reactions caused by ultra-low doses of 
adrenaline or exogenous succinate [10]. 

In the experiment, we took female rats for two rea-
sons. Firstly, even in the late reproductive and post-re-
productive period, they retain the cyclical changes in 
the cells of the vaginal epithelium, reflecting the re-
sidual ovulatory activity, that is, the functioning of the 
axis hypothalamus – pituitary gland – ovaries. Sec-
ondly, even H. Selye drew attention to the fact that the 
ovulatory cycle is drastically disturbed and interrupted 
during severe stress of any genesis. Therefore, accord-
ing to the ratio of the phases of the residual ovulatory 
cycle, monitored by the cytology of the vaginal smear, 
it is possible to objectively assess the real situation in 
dynamics after unilateral ovariectomy and the possi-
bility of correcting this stressful state with the help of a 
succinate-containing composition (SCC). A substrate 
composition was taken as the SCC, recreating the pre-
viously developed dietary supplement “Enerlit-Klima” 
(Russia) and AMBEREN (USA). 

For an objective assessment of stress and the course 
of SCC at the end point of the study, the above-de-
scribed characteristics of the triad according to Garka-
vi and Kvakina [1] were used according to the main 
indicator, the ratio of LF/SN and according to such an 
indicator of stress as the weight ratio of the thymus 
and adrenal glands, introduced by H. Selye [2]. 

As is known, stress activation of the regulatory cas-
cade of the hypothalamus-pituitary-adrenal glands is 
accompanied by excessive formation of ACTH and, 
accordingly, hyperproduction of glucocorticosteroids. 
These changes are easily registered by hypertrophy of 
the adrenal glands and a decrease in the weight of the 
thymus. 

Intravital assessment of SDH activity, as already 
mentioned, with the cytobiochemical (CB) method, 
which enables us to evaluate the redox transforma-
tions triggered by exogenous substrates in immobi-
lized peripheral blood cells after special processing 
of blood smears. This indicator, being integrative, re-
flects to some extent shifts in the hormonal, energy 
and immunological status of the whole organism [3]. 

Materials and Methods
Experiments were conducted twice on 68 fertile 

female rats (18-19 months old), Sprague Dawley line, 
weighing 350-410 g. The animals were divided into 

eight groups: 1) intact control (INT), n=9; 2) control 
after a course of SCC (SCC) n=9; 3) control after a 
course of B-Vit (B-Vit) n=6; 4) control, after a course 
of SCC with B vitamins (SCCV), n=9; 5) female rats 
with unilateral oophorectomy (UOE), n=9; 6) female 
rats that received a 2-week course of SCC 3 weeks after 
UOE (UOE+SCC), n=10; 7) female rats that received 
a 2-week course of B vitamins 3 weeks after UOE 
(UOE+B-Vit) n=6; 8) female rats that received a B 
vitamin-enriched SCC course after UOE (UOE+SC-
CV), n=10.

UOE was performed by Bairamov A. A. (M. D., 
professor at The Almazov Medical Center, St. Peters-
burg) according to the generally accepted methodolo-
gy. Three weeks after UOE, the SCC was administered 
in dose of 34.4 mg per kg of animal body mass, per-
orally, every 24 hours for 2 weeks. We administered 
such doses, because the dose for rats has to be 6 times 
higher than the dose for humans as per the guidelines 
for testing new pharmacological compounds. The 
succinate-based composition contained 50% ammo-
nium succinate with the rest of the ingredients present 
in equal amounts: calcium disuccinate, magnesium 
disuccinate, sodium glutamate, and glycine. B vita-
mins composition contained vitamins B1, B2 and B6 
(BAS called Smart B) in equal amounts and was ad-
ministered perorally. The B vitamins composition was 
1, 5 times higher than the prophylactic daily vitamin 
dose for a human, in combination with the SCC. 

Estrous cycle (EC) phases – proestrus, estrus, 
metestrus, and diestrus – were determined daily 
during the entire experiment and were based on the 
cytology of the vaginal smears, collected at 9: 00 am. 
Fractions of round nucleated epithelial cells, irregu-
larly shaped non-nucleated cornified cells, and leuko-
cytes were calculated in the total cell pool. 

Changes in the animals’ functional state were eval-
uated based in the integral parameter: ratio of lym-
phocytes to segmented nuclei neutrophilic leukocytes 
and weight ratio of thymus to adrenal glands (accord-
ing to L. Garkavi and E. Kvakina [1] and Hans Selye 
[2]). Thymus and adrenal glands were taken from de-
capitated animals and weighed to 0.1 mg. An increase 
of the value of these ratios reflects the increase in thy-
mus mass, and thus points to the development of “ac-
tivation” [1]. A decrease of the ratios usually depends 
on the degradation of thymus and hypertrophy of the 
adrenal cortex and points to the development of stress 
[1, 2]. 
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For the cytobiochemical control of Succinate 
dehydrogenase (SDH) activity [3] blood smears 
were prepared using a special device in order to 
get replicable monolayer samples. The smears 
were dried and then fixed for exactly 30 sec in 60% 
acetone (in 10mM HEPES, pH 5.2 aqueous solu-
tion), then rinsed and dried. Fixed smears were in-
cubated at 37°C for 1 hour in the media that con-
tained 125 mM KCl, 10 mM НEPES (рН 7.2), and 
1.22 mM NBT under oxidation of added potassi-
um succinate. Potassium malonate was added to 
the incubation media in order to inhibit succinate 
dehydrogenase (SDH). A probe without substrates 
served as the control; it allowed evaluation of the 
endogenous substrates (ES) contribution. After 
incubation with NBT, the smears were rinsed and 
a nuclear stain was added (0.5% neutral red) for 8 
min. Specific formazan color during NBT reaction 
was determined with a video camera on the Leica 
DM1000 light microscope connected to the com-
puter. Intensity of formazan staining, normalized 
to the background levels of unstained cells, was 
expressed in arbitrary units (AU) calculated using 
BioImages program. 30 stained cells were evaluat-
ed in each smear. The following probes were used: 
ES – oxidation of exogenous substrates, MAL – 
5mM potassium malonate, SUC – 5mM potassium 
succinate. 

Statistical analysis was applied to the collected 
data, significance calculated using Excel and Orig-
inPro. Experimental studies were carried out in ac-
cordance with the rules for keeping and caring for 
animals and the regulations of the order of the Min-
istry of Health of Russia No. 708n dated August 23, 
2010 “On approval of the rules of laboratory practice 
in the Russian Federation”, ethical principles estab-
lished by the European Convention for the Protec-
tion of Vertebrate Animals used for experimental 
and other scientific purposes (adopted in Stras-
bourg on 03/18/1986 and confirmed in Strasbourg 
on 06/15/2006). The design of the experiment was 
approved by the ethics committee of the Institute for 
Theoretical and Experimental Biophysics of the Rus-
sian Academy of Sciences in accordance with “Guide 
for the Care and Use of Laboratory Animals, 8th edi-
tion” National Research Council (US) Committee 
for the Update of the Guide for the Care and Use of 
Laboratory Animals. Washington (DC): Nat. Acad. 
Press (US); 2011.

Results and Discussion

Effects of unilateral oophorectomy 
and succinate-based compositions 
on the function state of animals

UOE changed estrous cycle structure in female 
rats. Usually, to quantify changes in the estrous cycle, 
the changes in the lengths of each of the 4 phases are 
considered separately. However, in our case, evalua-
tion of the statistical significance of the postoperative 
changes turned out to be overly complex because of 
the small samples of control and intact animals; the 
animals were included in the experiment at the same 
time, and it was almost impossible to get uniform 
groups of females with synchronized estrous cycle 
phases. Conducting the surgery and administering the 
substrate compositions during the same phase of the 
cycle in all animals would have significantly length-
ened the study, and factors that are difficult to con-
trol would be at play – time and age trends, changes in 
the weather and temperature, food etc. In order to get 
more homogenous data, which can be statistically an-
alyzed, instead of comparing the length of each estrous 
cycle phase, we grouped the phases in pairs, separating 
non-reproductive and reproductive periods (NRP and 
RP), and used the ratio of the NRP to RP length as 
a quantitative parameter. NRP was made up of total 
lengths of metestrus and diestrus, RP – proestrus and 
estrus. The NRP/RP length ratio turned to be a signifi-
cantly more uniform parameter. 

Among the female rats in the 3 groups that have 
not undergone UOE, the NRP/PR ratios were similar 
to those in the intact animals, regardless of which sub-
strate composition was administered (left 3 columns 
in Fig. 3). 

UOE increased the NRP/RP ratio as the result of 
longer NRP and shorter RP. Such a change in the es-
trous cycle probably reflected insufficient estradiol 
production by the remaining ovary, although it is dif-
ficult to imagine that potential of one ovary in fertile 
animals is not enough to compensate consequences of 
UOE (5 weeks after the surgery) via hyperactivity and 
hypertrophy. Most likely, the cause of insufficient ac-
tivity of the remaining ovary is due to the disruption 
of its functional control by the hypothalamus and the 
pituitary as a consequence of post-operative stress [2]. 
If this assumption is correct, then the succinate-based 
substrate composition can be viewed as a potential 
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corrector of estrous cycle; this was shown by Dilman 
et al [4] in the experiments using succinate and glu-
tamate, and later supported by our team in the study 
evaluating possibility of correcting estrous phase ra-
tios in female rats of post-reproductive age using a 
SCC [11]. 

Indeed, administration of the SCC to the rats that 
have undergone UOE significantly improved the situa-
tion: the NRP/RP ratio decreased to the levels observed 
in the control animals (Fig. 3). Therefore, a course of 
the SCC stimulated compensatory hyperactivity of the 
remaining ovary. Noteworthy is the absence of a posi-
tive result after administration of the vitamin composi-
tion without the SCC (not shown in Fig. 3); the combi-
nation of B vitamins and the SCC (SCCV) successfully 
corrected the NRP/RP ratio (Fig. 3). 

Thus, an assumption that unrealized potential of 
the remaining ovary may be due to the dysfunction 
in the control system (hypothalamus-pituitary-ovar-
ian axis) that occurs under stress when oscillation 
rhythm is disrupted and formation and secretion into 
the blood stream of follicle stimulating and luteinizing 
hormones are suppressed, can be considered substan-
tiated. According to Selye [2], such disruptions can be 
consequences of an intense increase in the synthesis 
of adrenocorticotropic hormone that occurs under 
stress. This leads to the need to quantitatively evaluate 
degrees of developing stress caused by UOE and the 
effects of the substrate compositions on this process. 

Additionally in order to detect stress state in alive 
animals, we used the ratio of lymphocytes to neu-
trophilic leukocytes in peripheral blood (Fig. 4). It 
turned out that without oophorectomy, the change in 
this ratio does not change significantly after courses of 
SCC, B vitamins (B-Vit), SCCV. Ovariectomy led to a 
sharp drop in this ratio. The effects of B-Vit and the 
SCC alone were not statistically significant, while the 
course of combined exposure to the SCC with B-Vit 
significantly increased this ratio. 

 
Fig. 4.Effects of the 2-week course of SCC or B vitamins com-
position and mixture of SCC with B vitamins (SCCV) on the ratio 
of lymphocytes to neutrophilic leukocytes in peripheral blood. 
in the control animals (left 3 light charts) and animals that have 
undergone UOE (right 3 dark charts). Confidence intervals val-
ues are shown (SE x tn). ** – difference in comparison with a 
group of intact rats, p<0.01; # – difference in comparison with 
UOE group, p<0.05). 

Interestingly, the cytobiochemical activity of SDH 
in peripheral blood cells in animals without ovariec-
tomy significantly increased under the influence of a 
mixture of SCC and B-Vit (Fig. 5A). After ovariectomy, 
SDH activity dropped sharply, and the administration 
of the SCC and B-Vit alone did not increase SDH activ-
ity, while the combined use of the SCC and B-Vit con-
tributed to an increase in SDH activity (Fig. 5B). 

We calculated the correlation between SDH activi-
ty and the ratio of lymphocytes/neutrophils and found 
that the correlation coefficient for eight groups (intact; 
control + SCC; control + B-Vit; control + SCCV; UOE; 
UOE + SCC; UOE + B-Vit; UOE + SCCV) equals 
0.7 (p<0.05). Therefore, both indicators: cytobio-
chemically determined activity of SDH and the ratio 
of lymphocytes/neutrophils indicate the anti-stress 
effectiveness of the combination of SCC and B-Vit, 
which provided an improvement in the ratio of the 
duration of non-reproductive phases to reproductive 

Fig. 3.Changes in the ratios of the non-reproductive period 
length (sum of metestrus and diestrus phases) to the repro-
ductive period length (sum of proestrus and estrous phases) in 
female rats that have undergone unilateral ovariectomy (UOE) 
and received a treatment course of succinate-containing com-
position (SCC) or B vitamins (B-Vit) and mixture of SCC with B 
vitamins (SCCV). Tukey’s boxplot. 
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ones (Fig. 3) in favor of the reproductive phases. It can 
be assumed that this is due to both a change in the 
hypothalamus-pituitary-ovarian axis and in the reg-
ulatory axis of the hypothalamus-pituitary-adrenal 
glands. 

After decapitation of the animals we determined 
the ratio of the normalized weight of the thymus to 
the weight of the adrenal glands in animals and found 
some increase in this indicator in intact animals af-
ter a separate administration of the SCC or B-Vit, 
and only their combination increased this thymus/
adrenal gland ratio in control animals (Fig. 6). After 
UOE, this ratio is sharply reduced and it cannot be 
increased with the help of BAS, either SCC or B-Vit, 
but their combination significantly increased the ratio 

of thymus/adrenal glands. The correlation coefficient 
between the ratio of lymphocytes/neutrophils and the 
ratio of thymus/adrenals is 0.8 (p<0.05). Most surpris-
ingly, the correlation coefficient between SDH activity 
and the thymus/adrenal ratio is 1 (p<0.01), which is 
rarely observed in biological experiments. 

Therefore, based on the four measurements – ratio 
of non-reproductive and reproductive estrous cycle 
period lengths, ratio lymphocytes to neutrophils, ratio 
of thymus and adrenal weights, and the quantitation of 
NBT reaction that occurs during succinate oxidation – 
we determined that the most effective way to correct 
functional state of female rats with and without UOE 
is to use a relatively short course of succinate-based 
composition enriched with vitamins (SCCV). The ef-
fect of SCCV can be described as an anti-stress effect. 
Noteworthy is the fact that a course of SCCV provided 
a complete compensatory activation of the remain-
ing ovary, which was evidenced by a decrease of the 
non-reproductive to reproductive phases length ratio 
of the estrous cycle. The discovery that a SCCV course 
supports activity of the hormonal system was also ap-
parent in the CBC analysis; there was a significant in-
crease in the SDH activity – increase in the formazan 
color formation that occurs when added succinate is 
oxidized. 

Thus, we found that with the help of metabolic 
therapy, it is possible to ensure the correction of not 
only the functional state under physiological con-
ditions, but also to ensure the maintenance of the 
functional state of animals under conditions of severe 
postoperative stress. At the same time, judging by all 
the measured indicators, there is a development of an 
“activation” reaction against the background of severe 
stress, that is, in fact, a reverse movement along the 
scale shown in Fig. 1.

Conclusions
1. A two-week course of the succinate-based com-

position with B-vitamins resulted in a significant 
increase in the ratio of lymphocytes to neutrophilic 
leucocytes and the weight ration of the thymus to 
adrenal gland in female rats; this points to a devel-
opment of “activation” state – increased resistance 
to harmful stimuli and stressors. 

2. Following unilateral ovariectomy, we observed 
changes in the estrous cycle phases – an increase 
in the length of the non-reproductive period and 
shortening of the reproductive period; this points 

Fig. 5.Cytobiochemical test: reduction of NBT to formazan by 
SDH at the Succinate oxidation, 10 mM in the peripheral blood 
lymphocytes. A – control group of rats; B – group after unilat-
eral ovariectomy (UOE). 

 
Fig. 6.Effects of the 2-week course of the SCC or B vitamins 
composition and the mixture of SCC with B vitamins (SCCV) on 
the Timus/Adrenal glands weight ratio in the control animals 
(left 3 light charts) and animals that have undergone UOE (right 
3 dark charts). Confidence intervals values are shown (SE x tn). 
Number of animals in each group 9.(* difference in comparison 
with a group of intact rats, p<0.05; # – difference in comparison 
with a group of UOE, p<0.05). 
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to hormonal deficiency that typically occurs under 
strong stress. 

3. A two-week course of the succinate-based compo-
sition with B vitamins administered 3 weeks after 
unilateral oophorectomy resulted in the develop-
ment of “activation” state and recovery of the es-
trous cycle almost to that of the intact animals. 

4. The cytobiochemical analysis showed an increase 
of SDH activity, measured in the nitroblue tetrazol 
reduction, that reflects the development of “acti-
vation” state after a course of the succinate-based 
composition with B vitamins in the control and 
UOE groups. 

5. The s tudy demonstrates the possibility to reverse 
severe stress state to the “activation” state with the 
help of metabolic therapy containing the combina-
tion of SCC and B-Vit. 

References
1. Garkavi L. H., Kvakina E. B., Ukolova M. A. Adap-
tive reactions and resistance of the organism. 3rd edi-
tion, revised. Rostov-on-Don: Publish. Rostov univer-
sity, 1990.223 p. 
2. Selye H. In Vivo: The Case for Supramolecular Bi-
ology. // New York: Liveright, 1967.168p. 
3. Kondrashova M. N., Zakharchenko M. V., 
N.  V.  Khunderyakova, Maev      sky E. I. Cytobiochemi-
cal method for determining the activity of succinate 
dehydrogenase, oxidation of endogenous succinic 
acid, signaling action of micromolar concentrations 
of succinic acid, its use for quantitative assessment of 
the level of adrenergic regulation in the body, medium 
and kit for implementing the method. RF patent No. 
2364868.Published: 20.08.2009
4. Dil’man V. M., Anisimov V. N., Kondrasho-
va M. N. // Effect of succinic and glutamic acids on the 
sensitivity of the hypothalamo-gonadotropic system 

to inhibitory effect of estrogens in old rats. / Farma-
kol Toksikol. 1976, vol. 39(5), p. 540-543.[in Russian] 
PMID: 800765.
5. He W., Miao F. J., Lin D. C., Schwandner R. T., 
Wang Z., Gao J. et al. Citric acid cycle intermediates 
as ligands for orphan G-proteincoupled receptors. Na-
ture, 2004, Vol. 429, рр. 188–193.
6. The Nobel Prize in Physiology or Medicine 2019: 
Gregg L. Semenza/ Hypoxia-Inducible Factors in 
Physiology and Medicine. https: //www. nobelprize. 
org/prizes/ medicine/2019/semenza/facts//
7. Nyhan W. L., Busch H. Metabolic Patterns for Suc-
cinate-2-C4 in Tissues of Tumor-bearing Rats // Can-
cer Research Vol. 18, November, 1958.p 1203 – 1208
8. Hass D. T., Bisbach C. M., Robbings B. M. et al. 
Succinate metabolism uncouples retinal pigment ep-
ithelium mitochondria / BioRxiv 2021.02.10.430650; 
doi: https: //doi. org/10.1101/2021.02.10.430650
9. Fernández-Veledo S., Vendrell J. Gut microbio-
ta-derived succinate: Friend or foe in human meta-
bolic diseases? Rev Endocr Metab Disord. 2019 Dec; 
20(4): 439-447.doi: 10.1007/s11154-019-09513-z. 
PMID: 31654259; PMCID: PMC6938788.
10. Maevsky E. I., Kondrashova M. N. // The succi-
nate fraction of respiration – the most sensitive char-
acteristic of mitochondria in case of small changes in 
the physiological state of animals // In book: Mito-
chondrial processes in the temporal organization of 
vital activity. Pushchino. 1978, pp. 24–32.[in Russian] 
SCBR AS USSR
11. Maevsky E. I., Peskov A. B., Uchitel M. L., Pogore-
lov A. G., Saharova N. Y., Vihlyantseva E. F., Bog-
danova L. A., Kondrashova M. N. A succinate–based 
composition reverses menopausal symptoms without 
sex hormone replacement therapy // Adv. Gerontol. – 
2008.Vol. 21 № 2 – 298-305.



Issue 26. February 2023 | Cardiometry | 55

ORIGINAL RESEARCH Submitted: 2.11.2022; Accepted: 27.11.2022; Published online: 25.12.2022

Adhesive phytoadaptogens-
geroprotectors 
in preventive oncology

O. A. Bocharova1*, R. V. Karpova1, E. V. Bocharov1, 
A. A. Aksyonov1, T. L. Chekalina2, S. V. Chulkova1, N. S. Ionov3, 
I. V. Kazeev1, M. A. Lyzhenkova4, A. A. Vershinskaya5, 
V. G. Kucheryanu6, V. S. Kosorukov1

1Blokhin National Medical Research Center of Oncology, 
Kashirskoe shosse 24, Moscow, 115478 Russia
2 Moscow State University of Medicine and Dentistry named 
after A. I. Evdokimov, Delegatskaya st., 20/1, Moscow, 127473, 
Russia 
3Institute of Biomedical Chemistry, Pogodinskaya Str., 10, Bldg. 8, 
Moscow, 119121 Russia
4Russian National Research Medical University named after 
N. I. Pirogov, st. Ostrovityanova, 1, Moscow, 117997, Russia
5Russian Scientific Center of Surgery named after academician 
B. V. Petrovsky, Oktyabrsky prospect, 3, Troitsk, Moscow, 108840, 
Russia. 
6Research Institute of General Pathology and Pathophysiology, 
Baltiyskaya Str., 8, Moscow, 125315, Russia

*Corresponding author: 
imufarm@rambler. ru 

Abstract
At the current stage of medical science development there is 
significant knowledge about various disorders in the tumor 
process (expression of oncogenes and cytokines, factors of 
apoptosis, drug resistance, angiogenesis, deficiency of immu-
noreactivity, etc.). Many of the identified features of the tumor 
cell are trying to be used as targets for anticancer therapy. 
However, it is problematic to consider these numerous “details” 
of the characteristics of a tumor cell as targets for anticancer 
therapy. This is due to the fact that they do not have a key 
or independent significance in the appearance of a tumor cell, 
although they can work in experimental animal models under 
certain conditions and with prolonged therapy, which at times 
has little relation to humans.
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Dedicated to the teachers

«One of the criteria for true knowl-
edge is the internal perfection of the the-
ory» Albert Einstein «A model is a lie that 
helps to understand the true» 

Howard Skipper (American oncologist) 

Introduction
At the current stage of medical science develop-

ment there is significant knowledge about various 
disorders in the tumor process (expression of onco-
genes and cytokines, factors of apoptosis, drug resis-
tance, angiogenesis, deficiency of immunoreactivity, 
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etc.). Many of the identified features of the tumor cell 
are trying to be used as targets for anticancer therapy. 
However, it is problematic to consider these numerous 
“details” of the characteristics of a tumor cell as targets 
for anticancer therapy. This is due to the fact that they 
do not have a key or independent significance in the 
appearance of a tumor cell, although they can work in 
experimental animal models under certain conditions 
and with prolonged therapy, which at times has little 
relation to humans. 

In addition, many scientists are in favor of the fact 
that the future of oncological science and antitumor 
therapy should lie in the field of activation of the 
body’s defense mechanisms in general and the resto-
ration of immunological surveillance in particular. At 
the same time, in 2014, IARC reported that the global 
war against cancer cannot be won by therapy alone, 
and recommended the introduction of effective pre-
vention strategies to avert the oncological crisis. How-
ever, in this case, the globality and vagueness of these 
too general plans confuses. 

Thus, a generalized theory of cancer still does not 
exist. On the one hand, none of the numerous factors 
listed above can be considered specific, independent, 
key, suppression of which can prevent or stop the tu-
mor process. On the other hand, too general arguments 
about the activation of the body’s defense mechanisms 
do not have a clear direction. Consequently, we have 
incomplete knowledge of how a tumor cell coordi-
nates and connects a huge number of events, skillfully 
using the “treacherous” help of its environment in the 
host organism to destroy it. 

Disruption of cell differentiation with loss of con-
trol over proliferative processes is considered an insep-
arable feature of tumor cells. Close attention deserves 
the fact that, in this case, tumor cells lose their inter-
action with each other, with immune effectors, and, as 
a result, with the whole organism. On the basis of the 
research results accumulated to date, we can consider 
the violation of adhesive interactions as the key mech-
anism of neoplasia [1, 2, 3, 4]. 

Thus, the features of local adhesive dysregulation, 
which provides the main properties of the tumor: loss 
of tissue control of proliferation, anaplasia, invasion, 
metastasis, deficiency of immunological surveillance – 
can be controlled by central mechanisms involving 
the dopaminergic system, which is able to regulate 
the active phase using immunoadhesion interactions, 
immune reactions against the tumor, interfering with 

the process and thus interrupting the development of 
a malignant neoplasm initiated by a local mutation in 
a particular tissue. 

At the same time, the proposed concept of the ad-
hesion disorders key role in malignant growth in tis-
sue and in the processes of immunoreactivity with the 
participation of the central dopamine loss as an ad-
hesion-damaging factor reveals, among other things, 
the stress mechanism of cancer etiology. Therefore, an 
important conclusion of our reasoning may be a pre-
viously unknown answer to the question of the mech-
anism leading to the development of a malignant neo-
plasm as a result of chronic stress. 

Finally, a significant, if not the main conclusion is 
that the activation of the body’s defense mechanisms 
and the restoration of immunological surveillance 
in relation to the implementation of the above ap-
proaches to the adhesive concept of local and central 
regulation of tumor formation creates a definite and 
specific perspective for increasing the effectiveness of 
diagnostic methods, prevention and treatment, which 
may be another step towards solving the problem of 
malignant neoplasms [5, 6.7, 8]. 

Preventive oncology can solve many problems of 
neoplasia – prevention of occurrence (primary pre-
vention), relapses and metastasis after the main treat-
ment (secondary prevention), complications after 
chemo-radiation therapy (tertiary prevention). 

Innovative approaches that take into account the 
unique capabilities of phytoadaptogens (PhAs) natural 
components of antitumor and geroprotective orienta-
tion are promising in this aspect. 

In traditional oriental medicine Panax ginseng, 
Eleutherococcus senticosus, Rhodiola rosea, etc. for 
more than 2000 years have been used as a means to 
promote longevity. The concept of adaptogens is based 
on Hans Selye’s theory of stress and homeostasis. Re-
peated low doses of stress cause an increase in the re-
sistance of cells and organisms to subsequent stress 
which leads to adaptation that promotes survival. This 
phenomenon of adaptation to repetitive low-level 
stress was first described by Hans Selye in 1936.In this 
context adaptogens act as chronic eustress (low doses 
of stress) activating an adaptive response to stress, re-
sistance and overall survival. 

It is known also that there is a direct dependence of 
the tumors incidence on the rate of the population ag-
ing [9]. Considering that the key mechanism of aging 
and tumor formation can be a violation of adhesion in-
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teractions (and as a consequence – disdifferentiation) 
cancer can be considered as a rapid aging of tissue cells 
[10]. Therefore, the use of geroprotectors-adaptogens 
in oncology can be considered promising. 

However, it should be emphasized that phytoad-
aptogen preparations are inducers of differentiation 
(they are not stimulators of cell proliferation) support-
ing tissue systems in a highly differentiated state of ma-
ture ontogenesis homeostasis characteristics [11, 12]. 

That is why the interest of oncologists in these 
drugs is not surprising. The beginning was laid by 
Professor N. V. Lazarev from Naval Medical Acade-
my in Leningrad. It was N. V. Lazarev who introduced 
the term adaptogen into the scientific literature. And 
now it is used by scientists all over the world. In vivo 
experiments led by his followers including Professor 
I.  I.  Brekhman showed the antitumor properties of 
eleutherococcus, ginseng, rhodiola rosea, etc. Anti-
metastatic activities of PhAs were also shown as well 
as intensification of chemoradiotherapy and decrease 
of its side effects. The pioneer of the phytoadapto-
gens study in the oncological clinic was Professor V. 
I. Kupin from Moscow NN Blokhin Cancer center of 
Russian Medical Sciences Academy. The development 
of this direction has been received in our works. In 
recent years, the interest in adaptogens has increased 
abroad as well [11, 12, 13, 14, 15, 16, 17, 18, 19]. 

First of all, we have shown that extracts of adapto-
gens (Panax ginseng, Rhodiola rosea) enhance the 
mutual adhesiveness of cells in tissue predisposed to 
tumor growth. Administration of Rhodiola rosea ex-
tract to high-cancer CBA mice-males in the preven-
tive (short-term) and therapeutic (long-term) modes 
increased the mutual adhesiveness of target tissue 
(liver) cells, had immuno-, hormonemodulatory and 
antistress effects, as well as reduced also the frequency 
of hepatocarcinomas in mice-males in the second half 
of ontogenesis [20]. It was also demonstrated in cancer 
clinic that the use of Rhodiola rosea extract enhances 
the mutual adhesiveness of bladder urothelium cells 
reducing the frequency of recurrence of bladder can-
cer in patients [21, 22]. 

It should be noted that pure biologically active 
compounds were certainly isolated from adaptogen 
plants. However, their use is significantly limited for 
many reasons including low bioavailability, rapid ex-
cretion from the body and high toxicity. Therefore, the 
use of extracts remains preferable. In turn, the use of 
individual plants extracts is accompanied by the rap-

idly advancing tolerance, that is, the loss of effects on 
the body. We tried to solve this problem by creating 
a complex preparation consisting of several extracts 
components [23, 24, 25]. 

Studies of phytotcomplexes based on the principle 
of the biologically active substances with structural 
variety rational combination and providing unique 
synergistic effects that cannot be obtained with any 
ingredient separately are relevant. More over the use 
of several adaptogens in one pharmaceutical composi-
tion may allow you to affect the body without causing 
the tolerance. 

Taking into account these problems the develop-
ment and research of an approach to the assessment 
of a complex phytoadaptogen for preventive oncology 
and age-related diseases seemed relevant. 

Multiphytoadaptogen (MPhA) for preventive on-
cology. MPhA was developed by the Blokhin National 
Medical Research Center of Oncology. It is approved 
in Russia as a parapharmaceutical agent consisting of 
components from 40 medicinal plants including Panax 
ginseng, Rhodiola rosea, Eleutherococcus senticosus, Eu-
calyptus globules, Juniperus communis, Valeriana offici-
nalis, Polygonum aviculare, Leonurus cardiaca, etc. [26]. 
MPhA has been standardized by both analytical and 
biological methods. With the help of NMR (nuclear 
magnetic resonance) and UV (ultra-violet) spectrom-
etry the possibilities of controlling the medication by 
the extracts’ composition were determined. By means 
of HPLC (high-efficiency liquid chromatography), 
GC-MS (gas-liquid chromatography with mass detec-
tor), UV-HPLC (high-efficiency liquid chromatogra-
phy with UV-detector) and HPLC-MS/MS (tandem 
mass spectrometry) analyses of the MPhA composition 
many compounds were quantitatively identified – tri-
terpene glycosides, phenylpropanoids, lignans, flavo-
noids, essential components etc. As a result, 70 major 
phytocomponents have been selected in the MPhA 
composition. It was demonstrated that the adaptogenic 
activity of MPhA turned out to be higher in compari-
son with those of the individual PhAs. The adaptogen-
ic activity was identified by the method for assessing 
the total adaptogenic score (TAS) – accelerated growth 
characteristics of baker’s yeast cells culture Saccharomy-
ces cerevisiae using an energetically poor nutrient me-
dium in the presence of the MPhA. The method TAS 
is important for biological standardization, making it 
possible to evaluate PhAs qualitatively and quantita-
tively, recognizing counterfeit drugs [27, 28]. 
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Pharmacological and toxicological characteristics 
of MPhA have been investigated in vitro, in vivo and 
in clinical studies. A wide range of pharmacological 
effects (adaptogenic, antitumor, immunomodulato-
ry, antimutagenic, etc.) exhibited by MPhA has been 
demonstrated. It was shown that MPhA corresponds 
to the class VI safety level according to the OECD clas-
sification (practically non-toxic) [29]. 

In vitro studies
The antiproliferative effect of MPhA has been 

shown in vitro on cell cultures of ovarian and cervi-
cal human adenocarcinomas as well as on human 
hypernephroma. However, MPhA did not affect the 
proliferation of normal kidney embryonic cells of the 
pig. This characterizes MPhA as a real adaptogen that 
provides an effect on pathology but not on the normal 
state. In other words, one may conclude that MPhA 
has a selective antitumor activity [30, 23]. 

The antimutagenic effect of MPhA in vitro was 
manifested in a decrease in the level of spontaneous 
and induced mutations in yeast cells Saccharomyces 
cerevisiae [31]. 

In vivo studies. In a large-scale experiment involv-
ing almost 1000 animals the preventive and therapeu-
tic impacts of MPhA on CBA mice-males genetically 
predisposed to hepatocarcinomas provided a long-
term effect of increasing the expression of leukocyte 
beta 2 integrins LFA-1 and Mac-1 on peripheral blood 
cells involved in contact interactions of immune ef-
fectors with target cells. At the same time a decrease 
in the concentration of IL-6 and IL-10 in the blood 
serum of animals was revealed. This leads to increased 
expression of beta 2 leukocyte integrins LFA-1 and 
Mac-1 – ligands of histo-nonspecific adhesion mole-
cules ICAM-1, 2 on tumor cells. In this way the regula-
tion of heterotypic adhesive interactions that cause the 
attachment of immune effectors to tumor cells can be 
restored contributing to the elimination of the latter. 
Prevention of dopaminergic neurons loss in the brain 
was accompanied by a decrease in the level of tumor 
formation, an increase in lifespan and maintenance of 
somatic status with correction of the stress hormone 
corticosterone serum level. Consequently, it is possible 
to assume control of the hepatocarcinogenesis process 
with increased antitumor protection and weakening of 
stress mechanisms including the participation of pe-
ripheral dopamine high content justifying the proper-
ties of the latter known from the literature as a stress 

regulator, antitumor agent and geroprotector. At the 
same time peripheral dopamine may play a role in the 
maturation of cytotoxic lymphocytes contributing to 
their conjugation with tumor cells. As a result, a 30% 
decrease in the frequency of tumor formation as well 
as statistically significant reduced number and size 
of spontaneous hepatocarcinomas were shown. The 
average lifespan of mice increased by 15-20% while 
maintaining body weight, motor (behavioral) activity 
and coat without signs of alopecia. With the chronobi-
ological transfer of the mouse age to humans the mice 
of the control group lived about 62 “human years”, in 
the preventive mode group – about 70, in the thera-
peutic – about 75 years (Figure 1). 

The high antimetastatic and immunomodulatory 
effects of MPhA were identified in male mice of the 
(CBAX57BL/6) F1 strain with Lewis lung carcinoma 
(LLC) transplanted subcutaneously. The antimetastat-
ic properties of MPhA were revealed which correlates 
with the immunomodulatory effect on the T-cell im-
munity and increased survival of animals. 

MPhA also showed radioprotective properties in 
mice and dogs under conditions of acute and pro-
longed gamma irradiation. The animals’ lifespan in-
creased by 80% in mice (40% in the control) and 40% 
in dogs (0 in the control) with the best peripheral 
blood parameters. 

In mice with MPTP-induced parkinsonian syn-
drome (the model of aging disease) antioxidant and 
neuroprotective activities of MPhA were shown. The 
MPhA prevented the development of hypokinesia and 
rigidity of animals, DA and its metabolites decreasing, 
suppressed the content of serotonin and malondialde-
hyde in the striatum of mice almost to normal values. 
A decrease in the activity of caspase 3 and the level of 
DNA fragmentation in the substantia nigra was also 
revealed which implies suppression of neuronal apop-
tosis death [24, 25]. 

It has been shown that the expression of β2-leuko-
cyte integrins is extremely important for increasing the 
antitumor cytotoxicity of T-lymphocytes. It is known 
that some of the promising synthetic activators of an-
titumor T-cell immunity and, in particular, infiltration 
of tumors by cytotoxic T-lymphocytes (according to 
the international database Cortelis Drug Discovery In-
telligens, 2022) are in phase 1 of clinical trials. Among 
them is the agonist of the adhesion molecule LFA-1 
(7HP349, Hills Pharma, USA), as well as the agonist of 
the adhesion molecule Mac-1 (ADH-503, Leukadher-
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in-1cholin, GossamerBio, USA). This emphasizes the 
exceptional relevance and timeliness of our research. In 
other words, homotypic adhesion molecules of the con-
tactin-cadherin type activate the expression of hetero-
typic adhesion molecules of beta2-leukocyte integrins, 
increasing the antitumor effect and lifespan. 

Studies in the clinic
Clinical studies of MPhA were conducted in pa-

tients with leukoplakia of the oral mucosa (OL, an 
example of precancerous disease), advanced gastric 
cancer (GC, an example of incurable stage IV cancer), 
benign prostatic hyperplasia (BPH, an example of 

Figure 1.Scheme of a large-scale experiment on the effect of Multiphytoadaptogen in preventive and therapeutic modes on 
spontaneous hepatocarcinogenesis in high-cancer inbred mice-males CBA. 
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age-related hormonal disbalance disease in men), Par-
kinson’s disease (PD, age-related neurodegenerative 
disease). These studies supplemented and confirmed 
the results of experimental researches. 

So, in the clinic and in the experimental researches 
the immunomodulatory effect of MPhA was revealed 
that was seen in the normalization of the T- and B-cell 
immunity as well as in the increase of NK cells level 
and growth of IL-2 receptors expression. At the same 
time the use of MPhA in PD led to the suppression 
of negative activation of immune system cells showing 
anti-inflammatory activity. 

The interferon-inducing effect of MPhA was also 
revealed. It was expressed in the normalization of im-
mune and interferon status indicators as well as in the 
induction of its own interferon (IFN-γ) production 
by peripheral blood lymphocytes. After the course of 
MPhA treatment the number of patients whose blood 
cells responded with IFN production increased sig-
nificantly not only in relation to IFN drugs (gamma-
pheron, reaferon, etc) but its inducers (neovir, amix-
in, etc) as well. It is very important that all patients 
showed sensitivity to MPhA in terms of the produc-
tion of their own IFN when exposed to MPhA. Thus, 
the fact of the individual tolerance absence to MPhA 
was established which favorably distinguishes it from 
individual phytoadaptogens. 

The high interferon-inducing activity of MPhA 
was detected using a biological method (delayed de-
struction of the diploid fibroblast culture monolayer 
after the introduction of a test virus – vesicular stoma-
titis virus or mouse encephalomyocarditis virus). The 
results obtained allow us to conclude that MPhA has 
antiviral activity. 

In addition, the antistress activity of MPhA was de-
termined in these patients – a decrease in the level of 
the stress hormone cortisol. MPhA also showed high 
antioxidant activity – suppressed lipid peroxidation 
with a decrease in the level of malondialdehyde, acti-
vation of catalase and glutathione antiperoxide system. 

The adhesive properties of MPhA are also shown 
on the example of precancer – OL confirming ex-
perimental studies on high-cancer CBA mice. Under 
the influence of MPhA on the epithelial cells of the 
leukoplakia lesions an increase in the expression of 
ICAM-1 adhesion molecules (ligands of beta2 inte-
grins on immune effectors) was shown, a growth in 
the expression of receptors mediating apoptosis (Fas 
APO1) was noted as well as a decrease in the expres-

sion of the protein-marker of immature epithelial cells 
(keratin 17). Modulation of keratinocyte differentia-
tion with MPhA may be an exiting clinical possibility 
in the control of malignant transformation of precan-
cers. Clinical efficacy of MPhA was twice higher than 
that of conventional treatment with Vitamin A prepa-
rations. Taking into account the revealed properties, 
the therapeutic effect of MPhA against precancerous 
(leukoplakia) and the preventive effect in high-cancer 
mice MPhA can be considered to be a medication for 
cancer prevention (primary prevention) [32]. 

The use of MPhA in advanced GC was successful. 
In patients who received only surgical treatment with 
MPhA the lifespan increased from 6.3 to 15.1 months. 
The combination of MPhA and surgery with chemo-
therapeutic drugs increased the patients’ lifespan from 
5.4 to 14.3 months. At the same time in the groups 
using MPhA tumor markers carbohydrate antigen CA 
19-9 and CEA levels were reduced. In addition, MPhA 
administration with conventional treatment of gastric 
cancer almost duplicated the number of polychemo-
therapy courses. So, MPhA can be used by cancer pa-
tients with conventional treatment to slow down the 
tumor process (secondary prevention) and decrease 
the side effects of chemotherapy (tertiary prevention) 
[23, 24]. 

As a result of MPhA use in patients with BPH a 
decrease (almost 3 times) in the age level of the chro-
mosomal aberrations frequency in peripheral blood 
lymphocytes was also revealed. Administration of 
MPhA produced this parameter in lymphocytes of the 
patients lower than average population value in Russia 
and lower than that of the control groups without con-
tacts with bad ecology as well as with industrial and 
household hazards. So, MPhA has proved itself as an 
adaptogen or geroprotector with an antimutagenic ef-
fect confirming in vitro studies. The hormone-modu-
lating effect of MPhA with BPH was also shown which 
was expressed in a testosterone level increase and an 
estradiol level decrease in the blood serum. MPhA 
normalized the level of prostate-specific antigen. Uri-
nation and, consequently, the quality of patients’ life 
improved. So, consistent with the results obtained in 
high-cancer mice the effects in BPH improve the qual-
ity of patients’ life contributing to slowing down the 
development of age-related stress reactions, demon-
strating the geroprotective effect of MPhA [33]. 

MPhA administration increased the efficacy of PD 
patients’ conventional therapy inhibiting daily and mo-
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tor activity violations as well as tremor, rigidity and 
bradykinesia according to UPDRS. Therefore, it was 
possible to taper gradually doses of L-DOPA-contain-
ing preparations that are very toxic and provide side 
effects. Stress hormone cortisol level was inhibited too. 
So, the quality of PD patients’ life was improved. There 
are reasons to believe that taking into account in vivo
studies MPhA has a neuroprotective effect restoring the 
dopamine-synthesizing function of reversibly damaged 
neurons and thus increasing the effectiveness of Par-
kinson’s disease complex pathogenetic therapy. 

Thus, as a result of experimental and clinical stud-
ies it was found that MPhA has the properties of in-

dividual adaptogens (with the absence of a tolerance 
effect) including immune (adhesive including) – and 
hormone-modulating, antimutagenic, antistress, neu-
roprotective, antioxidant, radioprotective effects being 
a potential medication of preventive oncology, antitu-
mor agent and geroprotector, showing a complex na-
ture of action on the body [23, 24]. 

In silico analysis
We also carried out PASS (Prediction of Activity 

Spectra for Substances) predictions of biological ac-
tivity spectra for each of MPhA 70 phytocomponents 
(Figure 2), integrated the obtained information using 

Figure 2.70 major phytocomponents selected in Multiphytoadaptogen composition. 
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PharmaExpert to estimate the probable additive/syn-
ergistic effects, compared the predicted biological ac-
tivities with known ones and determined the putative 
mechanisms of action caused by the observed phar-
macotherapeutic effects. The results of the computer 
estimation correspond to the data obtained for MPhA 
in vitro, in vivo and in clinical studies. The in silico 
analysis also showed that MPhA is a potential preven-
tive and antitumor agent against many tumor diseases 
as well as a geroprotector showing a complex effect 
on the body. In addition other activities are predicted 
that may be the subject of future research. The in sili-
co analysis is an additional theoretical confirmation of 
the MPhA activity and substantiation of the relevance 
of adaptogenic medications for preventive oncology 
and aging diseases [25]. 

The algorithm of physicochemical, biological and 
computer methods (Pass2020, PharmaExpert) of anal-
ysis in quality control of phytoadaptogenic pharma-
ceutical compositions with a wide variety of structural 
compounds is an additional theoretical confirmation 
of the activity and justification of such drugs relevance 
for preventive oncology and age-related diseases. 

Conclusion
Multiphytoadaptogen is approved in Russia as a 

parapharmaceutical agent and is consisted of 70 major 
components from 40 medicinal plants including Pa-
nax ginseng, Rhodiola rosea, Eleutherococcus senticos-
us, Eucalyptus globules, Juniperus communis, Valeriana 
officinalis, Polygonum aviculare, Leonurus cardiac etc. 
Multiphytoadaptogen has been standardized by both 
analytical and biological methods. Pharmacological 
and toxicological characteristics of Multiphytoadapto-
gen have been investigated in vitro, in vivo and in clin-
ical studies. As a result of those investigations, a wide 
range of pharmacological effects (adaptogenic, immu-
nomodulatory (adhesive including), antiviral, antitu-
mor, antimutagenic, neuroprotective, antistress etc.) 
exhibited by Multiphytoadaptogen has been demon-
strated. 

Considering the possibility of Multiphytoadapto-
gen regulating the dopaminergic neurons number in 
the brain with the participation of mutual adhesion of 
cells in the target tissue, beta2-leukocyte integrins and 
cytokine signaling reactivity, serum levels of the cata-
bolic stress hormone corticosol as well as the frequen-
cy of tumors, survival and life quality of the organism 
it is probable to support the role of central neuronal 

processes and peripheral immune adhesion mecha-
nisms in the control of malignant tumor formation. 

Our researches open up the prospects for the cre-
ation of non-toxic regulatory medications for the ef-
fective prevention and treatment of neoplasms, age-re-
lated pathologies as well as for improving the people 
quality of life, increasing its duration and ameliorating 
the functions of body systems in conditions of multi-
factorial environmental influence [34]. 

«One of the most pleasant features of doing science 
is that it is impossible to predict where this or that di-
rection of research will lead [G. M. Edelman, аuthor 
of many works on adhesion, Nobel Laureate in 1972]. 

Thus, starting from fundamental research on the 
violation of adhesive interactions in the target tissue 
during tumor formation, we came to phytoadapto-
genic medications with adhesive action, which can be 
effective in preventive oncology and age-related pa-
thologies. 

So, fundamental oncology in essence, when it is 
created not for the sake of science itself, is not a brake 
at all, but an advance towards new prospects for effec-
tive treatment and rehabilitation of cancer and aging 
diseases patients. 
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Photo stages of scientific path

«The day we spent is loyalty to fathers! 
The memory and dreams of young  – 

devoted each others!»
Andrey Dementiev (Soviet poet) 

Photo 2.Shabad Leon M (1902-1982) (sitting) with Belitsky 
Gennady A., Professor of Oncology. Academician of the USSR 
Medical Sciences Academy. 

One of the creators of experimental oncology in 
the USSR. 

The beginning of Bocharova Olga A (BOA) sci-
entific path. BOA carried out term papers, diploma 
work (1975-1978) and topic of Ph. D thesis (1978-
1981) in his department of chemical carcinogenesis of 
the Experimental Oncology Research Institute. Leon. 
M. personally blessed me to defend my dissertation. 

Photo 3.Malenkov Andrey G. Doctor of Biological Sciences, 
specialty Biophysics, Professor of Biophysics. 

Laureate of the Prize of the USSR State Committee 
for Inventions and Discoveries (1988). 

Under his leadership, scientific results were ob-
tained, which formed the basis for the Discovery of 
the critical period that ensures the resistance of the 
target tissue to tumor formation. (Rare reward. Only 

400 diplomas for the discoveries were awarded to sci-
entists during 44 years of the USSR State Committee 
for Inventions and Discoveries existence. The material 
incentive was equal to the amount of the State Prize of 
the USSR.) 

Photo 4.Modjanova Elena A (1939-2009) PhD in Biophysics. 
BOA PhD dissertation supervisor(dissertation defense 1981). 

Graduate of the Biophysics Department, Faculty of 
Physics, Lomonosov Moscow State University. Disci-
ple of Nikolai V. Timofeev-Resovsky. 

Laureate of the Prize of the USSR State Committee 
for Inventions and Discoveries (1988). 

Photo 5.Butenko Raisa G. (1920-2004). 
Doctor of Biological Sciences. Professor of Cell 

Biology and Plant Physiology. Academician of the 
USSR Academies of Sciences and Agricultural Sci-
ences, Head of the Cell Cultures Department of the K. 
A. Timiryazev Plant Physiology Institute of the USSR 
Sciences Academy. Professor of the Cellular Physi-
ology and Immunology Department in Lomonosov 
Moscow State University (Head of the Department 
Professor Gusev Mikhail V.). She gave BOA (junior 
researcher of the department in 1982-1985) a test 
tube with an extract of ginseng grown in culture. It 
turned out that the extract of ginseng cells grown in 
vitro had an adhesive effect increasing the cells mu-
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tual adhesiveness of liver tissue predisposed to the 
development of hapatocarcinomas, which was the 
scientific justification of its preventive tumors activ-
ity. Two paths converged – fundamental researches 
on adhesion and an effective corrector which turned 
out also have a rich scientific base. 

 
Photo 6.Ogarkov Vsevolod I (1926-1987). 

Doctor of Medical Sciences. Professor of Epidemi-
ology. Corresponding member of RAMS. Director of 
the All-Union Research Institute for Biotechnology. 
A method for assessing the total adaptogenic score 
(TAS) on Saccharomycetes was developed under his 
leadership. He was the first to support the idea of de-
veloping Multiphytoadaptogen (MPhA) for preven-
tive oncology. 

Photo 7.Syrkin Anatoly B. (1930-1998) and Bocharova 
Olga A. in Paris at the International congress of «Anticancer 
treatment» in 1997.Doctor of Medical Sciences, Professor of 
Oncology

Director of the Research Institute of Experimental 
Diagnosis and Therapy of Tumors (1989-1998), The 
N. N. Blokhin Cancer Recearch Center, Russia. “God-
father” of MPhA. He proposed the logic of the MPhA 
development including the registration of paraphar-
maceuticals. 

Photo 8.Baryshnikov Anatoly Iu (1944-2015) Doctor of Med-
ical Sciences, Professor of Oncology

BOA Doctoral dissertation consultant (disserta-
tion defense 1995). 

Director of the Research Institute of Experimental 
Diagnosis and 

Therapy of Tumors (1998-2015), The N. N. Blokh-
in Cancer Recearch Center, Russia. 

Photo 9.Matveev Boris P. Doctor of Medical Sciences. Profes-
sor of Oncology. 

BOA Doctoral dissertation consultant (disserta-
tion defense 1995). 

Head of the Department of Oncourology (1980-
2004). 

The N. N. Blokhin Cancer Recearch Center, Russia. 

Photo 10.Vorobyov Anatoly A. (1923-2006). 
Doctor of Medical Sciences. Professor of Immu-

nology. Academician of RAMS. Head of the Depart-
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ment of immunology with microbiology and virology 
of the Sechenov Academy. Principal consultant and 
multidisciplinary research coordinator for the de-
velopment of MPhA for preventive oncology and 
age-related diseases. 

Photo 11.Knyazhev Vladimir A. (1941-2003). 
Doctor of Medical Sciences. Professor. Academi-

cian of RAMS. Deputy Minister of Industry, Science 
and Technology of the Russian Federation (2000-
2003). Principal consultant and coordinator of 
MPhA development and research in terms of life 
support, health preservation and social technology. 
Vladimir A. Knyazhev and BOA jointly supervised a 
Ph. D. thesis «The development of the composition 
and biological standardization of MPhA». Disserta-
tion student Lyzhenkova Maria A (2003). 

Research teams from 11 institutes took part in our 
program. 
• N. N. Blokhin Cancer Research Centre, 
• Moscow State Medical–Stomatological University 
• Russian Neurology Center of Rus. Acad. Med. Sci. 
• Institute of General Pathology and Pathophysiolo-

gy of Rus. Acad. Sci. 
• All-Russian Research Institute of Medicinal and 

Aromatic Plants
• N. Gamaleya Institute of Epidemiology and Micro-

biology
• Russian Biophysics Institute
• Institute of Gene Biology of Rus. Acad. Sci. 
• Nutrition Institute of Rus. Acad. Sci. 
• Medical-Genetic Center of Rus. Acad. Sci. 
• Institute of Biomedical Chemistry (IBMC) 

Academicians M. Davydov, Yu. Solov’yov., 
N.  Kushlinsky, V. Bykov, F. Ershov, L. Ilyin, G. Kry-
zhanovsky, N. Bochkov, V. Tutelyan; Corresponding 
members of RAS V. Matvvev, V. Poroikov, N. Pyatig-
orskaya; Professors A. Klimenkov, M. Pozharitskaya, 

I. Ivanova-Smolenskaya, E. Gorozhanskaya, M. Mez-
entseva, O. Sheychenko, B. Sukhanov, V. Shevchenko, 
A. Chebotarev, G. Pavlova, A. Revishchin, O. Kuren-
naya and others are also participants of the scientific 
program. 

Photo 12.Kosorukov Vyacheslav S. and Bocharova Olga A 
(2022). 

PhD in Biology, specialty Biotechnology. Director 
of the Research Institute of Experimental Diagnosis 
and Therapy of Tumors since 2018.The N.N. Blokh-
in National Medical Research Center of Oncology, 
Russia. 

«Everything difficult is even more difficult if there is 
no comrade-in-arms on your side» Cecily von Ziegasar. 

This were to be new made when thou art old, 
And see thy blood warm when thou feel’st it cold. 

Sonnet 2 by William Shakespeare

Followers and disciples – from left to right. 
Aksyonov Andrey A. PhD in Medicine, special-

ty Urology and Immunology (thesis on BPH clin-
ics). Ionov Nikita S. Graduate student – Institute of 
Biomedical Chemistry (In silico research). Utkina 
Marina V. PhD in Biology, specialty Oncology. Bo-
charov Evgeniy. V. PhD in Medicine, specialty Patho-
physiology (thesis on PD in experiment and clinics). 
Karpova Regina. V. (black dress) PhD in Biology 
specialty Biotechnology (thesis on TAS), Doctor of Bi-
ological Sciences in Oncology (thesis on Immunoad-
hesion). Chulkova Svetlana. V. (in white blouse) PhD 
in Medicine, specialty Oncology and Immunology 
(thesis on SC clinics). Vershinskaya Anna. A. PhD in 
Medicine, specialty Oncology (thesis on the dry form 
of the MPhA). Inozemtseva Elena S. (light jumper) – 
laboratory assistant. Ilyenko Verenika. A. (in grey). 
PhD in Medicine, specialty Oncology and Immu-
nology (thesis on the liquid form of the MPhA). 
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Kazeev Ilya. V. PhD in Technical sciences, Doctoral 
student (chemical composition and standardization 
of MPhA). Chekalina Tatiana. L. (in black) PhD in 
Medicine, specialty Stomatology and Immunology 
(thesis on OL). Lyzhenkova Maria A PhD in Biology, 
specialty Oncology and Immunology. 

Instructions to the young
«Do everything with passion! It’s terribly beautify-

ing the life!» Lev Landau (Soviet physicist. Nobel Lau-
reate). 

«Creativity inspires the soul and allows the scien-
tific spirit to fly, comprehending the plan of the Al-
mighty!» Jacob. Altman (Russian neurophysiologist 
Corresponding members of RAS). 

Science is the most creative profession. The cogni-
tion of truth in the perfection of its form reflects the 
divinity of the universe. 

Truly, you never know where the seeds will germi-
nate! It is important to sow!

Photo 13.Professor Bocharova Olga A. and laboratory staff for Immunopharmacology (the Research Institute of 
Experimental Diagnosis and Therapy of Tumors. The N. N. Blokhin National Medical Research Center of Oncology, 
Russia), other research authors and performers (2022 is the year of «Tiger» according to the Oriental calendar. That was the 
year of the laboratory birth 24 years ago in 1998 – the year of «Tiger» too). 
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Cancer is a leading cause of death worldwide, ac-
counting for nearly 10 million deaths in 2020, or nearly 
one in six deaths according to the latest WHO report. 
Lung, prostate, colorectal, stomach and liver cancer 
are the most common types of cancer in men, while 
breast, colorectal, lung, cervical and thyroid cancer are 
the most common among women. 

Cancer treatment is the use of surgery, radiation, 
medications and other therapies to cure a cancer, 
shrink a cancer or stop the progression of a cancer and 
the goal of cancer treatment is to achieve a cure for 
your cancer, allowing you to live a normal life span. 
The standard treatments for cancer have evolved a lot 
in many ways in the last 20 years and yet many people 
are still dying of cancer. Thinking of these facts, I pro-
pose a new cancer modality which includes super-ear-
ly detection of cancer and preventative immunothera-
py to overcome cancer and at the same time to achieve 
rejuvenation and regeneration of our body. 

For super-early detection of cancer, we use circu-
lating tumor cells testing (CTCs testing) from a blood 
sample, called liquid biopsy, which can detect cancer 
at a size of 1-2 mm, since vascularization begins when 
the tumor has reached a size of about 1 mm. Seeding 
of cancer cells into the bloodstream starts from the 
time of vascularization. CTCs testing is used to mea-
sure the number of circulating cancer cells present in 
the blood. The first purpose is as a screening test for 
high-risk cancer patients. The second one is to mon-
itor treatment during various treatments for the early 
detection of any progression. 

Circulating tumor cells can be a prognostic and 
predictive marker, biomarker for treatment effective-
ness, early diagnosis and screening, sensitivity testing/
cytotoxicity assay and for the evaluation of cancer 
stem cells and tumor spheres. 

When you look at cell growth and when you think 
about a fast-growing tumor, the doubling time is only 
36 days and metastases can happen at a very early 
stage. 

For slow growing tumors, it takes more than 10 
years for them to be detected. The doubling time is 
around 160 days. 

For preventative treatment, we use natural immu-
notherapy, such as oral MAF (macrophage activating 
factor), GcMAF injection, Hyper T/NK cell therapy, 
Dendritic cell therapy, Ozone therapy or Hyperbaric 
oxygen chamber and so on. 

We almost all have very tiny cancer tissues in our 
body after the age of 40 or so, although we don’t know 
this very unpleasant fact, because usual cancer screen-
ing cannot detect these very tiny cancer tissues hiding 
in the body. One more important fact is that our im-
mune system becomes old and less powerful against 
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cancer and infectious diseases with age and it also has 
a direct connection to age-related degenerative diseas-
es. In this meaning, it’s critical to have a young, power-
ful and normal l immune system in our body. 

For advanced cancer, we use three methods 
which are “Destruction of local cancer tissue”, “Im-
munotherapy” and “Supportive therapy”. Recently 
Immunotherapy and supportive therapy have be-
come very popular worldwide. We are confident that 
GcMAF-based immunotherapy will contribute not 
only to cancer treatment but also in mitigating many 
infectious diseases and disorders characterized by 
immune dysfunction. 

The key concept of cancer therapy I’d like to discuss
is the destruction of local cancer tissue in combination 
with immunotherapy. It is important that we destroy 
local cancer tissue with minimal side effects and kill 
cancer cells selectively. 

In this meaning, Sonodynamic therapy (SDT), 
Ultrasound guided HIFU and Tumor-treating fields 
(TTF) therapy in combination with GcMAF based 
Immunotherapy seem to be very promising to me. 
I’m going to briefly explain cancer treatments that are 
available at Saisei Mirai one by one. 

Sonodynamic therapy is a new cancer modality, 
which has huge potential in treating cancer. Com-
pared with photodynamic therapy, sonodynamic 
therapy has the advantage that ultrasound penetrates 
deeply into the body. Ultrasound is physical energy 
that causes ultrasound cavitation. It is the formation 
of microbubbles when pressure is relatively low. This 
usually occurs when a liquid undergoes rapid changes 
in pressure–alternating between high and low pres-
sure. As the microbubbles increase in size and finally 
explode, they generate shock waves. We use low-inten-
sity ultrasound to activate sensitizers in combination 

with ozone therapy or hyperbaric oxygen chamber to 
increase oxygenation in cancer tissue. 

Sonosensitizers are chlorophyll derivatives devel-
oped at Tokushima University in Japan and are basical-
ly non-toxic. They are preferentially taken up by can-
cer cells due to a disrupted endothelial lining of cancer 
capillaries. Energy causes the activation of sonosensi-
tizers, producing singlet oxygen and free-radical oxy-
gen in cancer cells leading to coagulative necrosis. 

HIFU (High-Intensity Focused Ultrasound) is re-
garded as a minimally invasive / non-invasive therapy 
that can be used repeatedly. The HIFU therapy system 
has the ability to deliver high-intensity focused ultra-
sound from an external source deep into the tissues 
of the body. HIFU therapeutic effects with respect to 
tissues include two biological actions: thermal and 
non-thermal. 

The thermal effect of HIFU involves the generation 
of a temperature of >60°C (140°F) in a small targeted 
area. The focus is oval in shape and is around 10 mm 
wide and 3 mm in diameter, with an 80 degrees con-
vergence angle. The tissue temperature reaches over 
60°C within seconds, causing coagulative necrosis 
of the cancer cells within the next few seconds. The 
non-thermal effect of HIFU involves the generation of 
microbubbles in the treatment area, called cavitation. 

HIFU treatment indications include uterine fi-
broids (myoma), liver, breast, kidney, pancreatic, pros-
tate cancers, and soft tissue sarcoma and bone tumors. 

TTF tumor-treating fields (TTF) therapy is a type 
of electric fields therapy that uses low-intensity elec-
tric fields to suppress cancer cell proliferation in the 
body. This treatment is over a decade old. 

Electric fields are a field of forces and these forces 
attract bodies that have an electrical charge. Electric 
fields from TTF disrupt cell division through physical 
interaction with key molecules during mitosis. 

TTF therapy generates electric fields in the human 
body which interfere with cell division in cancer cells, 
triggering apoptosis (cell death). The best way to un-
derstand an electric fields is to think of gravity, which 
is also a field of forces. 

One of the ideas is to target cancer while you are 
sleeping. The blood flow in your body is constant 
while you are sleeping, because you don’t eat and you 
don’t exercise, which can’t affect the formation of the 
electric fields. 

This therapy is very convenient for many cancer pa-
tients, because they need to work during the daytime. 
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I’m going to introduce our immunotherapy. First 
GcMAF, which stands for Gc Protein-derived Macro-
phage Activating Factor. Gc protein means group-spe-
cific component protein, also known as Vitamin 
D-binding protein. It is a glycoprotein of about 56 
kDa, present in human serum and a member of the 
albumin superfamily. 

Gc protein works as a vitamin D carrier protein 
and also scavenges G-actin released by cell lysis. Gc 
protein is the precursor of the most powerful macro-
phage activating factor, GcMAF. There are six major 
subtypes of Gc protein, including the homodimers 
and heterodimers of Gc1f, Gc1s, and Gc2.Inflamma-
tion results in the hydrolysis of terminal galactose and 
sialic acid of the Gc1f1f protein. The hydrolysis is me-
diated by membrane-bound β-galactosidase present 
on activated B-cells and sialidase on T-cells and finally 
GcMAF is produced. 

Our phagocytic activity data shows that GcMAF 
produced from all subtypes has high activity. I’m go-
ing to outline the different types of GcMAF – especially 
Second Generation GcMAF, exciting oral MAF, that is 
Colostrum MAF and Whey MAF, which are food prod-
ucts in Japan and Sweden. I’d like to add that we have 
also succeeded in producing recombinant MAF in Ja-
pan. 1st generation GcMAF is in the distant past now. 

Macrophages have very important functions such 
as phagocytosis of pathogens, removal of dying or 
dead cells, and scavenging senescent cells and other 
debris. They play a critical role in adaptive immunity, 
wound healing, tissue repair and regeneration, exist-
ing in nearly all tissues in our body. I’d like to empha-
size how important tissue-resident macrophages are in 
terms of tissue repair, regeneration, and rejuvenation 
of damaged or even normal tissue. 

Clinical indications for MAF, macrophage activat-
ing factor are extremely numerous. 

Initially we treated many types of cancer patients 
with GcMAF injection and oral MAF. Later MAF 
showed good effects for a wide variety of diseases, es-
pecially antibiotics resistant bacteria, Covid-19, Au-
tism spectrum disorders (ASD), and chronic fatigue 
syndrome (CFS). Recently, we have noticed that oral 
MAF is very effective for rejuvenation and regenera-
tion. 

White blood cells, also called leukocytes, are found 
throughout the body, and are essential for protect-
ing against cancer and infectious agents. Neutrophils 
and monocytes are phagocytes and lymphocytes are 
comprised of B cells, T cells, and NK cells. Monocytes 
have a longer lifespan than other leukocytes. Dendritic 
cells, macrophages, and B lymphocytes are called an-
tigen-presenting cells, which basically have the same 
function. 

3 types of lymphocyte cell therapies, under differ-
ent cultivation methods, are offered at Saisei Mirai. 
NK cells have a shorter half-life than adult and naive 
T cells. Naive T cells have a much longer half-life than 
others, so that’s why we combine NK cells with Naïve 
T cells and adult T cells. 

Cancer vaccines come in several forms and are dif-
ferent from the vaccines against viruses. Cancer vac-
cines are designed to stimulate the immune system to 
attack cancer cells that already exist. In Japan, cancer 
vaccines are categorized into autologous vaccines, and 
dendritic cell therapy. Vaccines are often combined 
with adjuvants, which help boost the immune re-
sponse even further. 

An autologous cancer vaccine is derived from for-
malin-fixed, or paraffin-embedded tissue fragments 
derived from a patient’s own cancer. The vaccine 
contains all the unknown cancer-associated antigens 
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The gene is usually taken into the cancer cell by 
a carrier called a vector. The most common types of 
carriers used in gene therapy are viruses. However, 5 
years ago, we succeeded in producing new Liposomal 
P53 and PTEN gene therapy in Japan. We use 3 types 
of cationic liposomes as a vector instead of using a vi-
rus vector and that’s why the side effects of our gene 
therapy are so rare. So, gene therapy attempts to in-
troduce genetic material (DNA or RNA) into living 
cancer cells to cause apoptosis. Liposomes are consid-
ered to be a novel drug delivery system and they could 
serve as tumor specific vehicles even without special 
targeting. This is because compared with normal cap-
illaries, cancer capillaries have a disrupted endothelial 
lining which allows liposomes to better penetrate into 
cancer tissue

Vitamin C is a water-soluble vitamin that many 
people take orally as a supplement. I’m going to re-
view the basic information regarding vitamin C. The 
major functions of vitamin C include collagen syn-
thesis, which is the main function of vitamin C. Next, 
vitamin C is an electron-donor in oxidation-reducing 
reactions. It is also an antioxidant, meaning that it do-
nates electrons to harmful free radicals so that those 
free radicals are no longer harmful. It also aids in iron 
absorption in the intestine and works as an immune 
booster. White blood cells are the ones that fight in-
fection in the body and they have the highest concen-
tration of vitamin C. 

High dose IV Vitamin C therapy is different from 
oral Vitamin C therapy. It requires G6PD testing and 
a gradual increase of IV vitamin C. This idea is also 
called the Pro-oxidant Theory, i. e. the killing effect of 
Vitamin C is due to hydrogen peroxide (H2O2) pro-
duction. Vitamin C is safe in very high doses and it is 
possible to get very high concentrations in the extra-
cellular fluid (ECF) in a patient. This however, has not 
yet been proven or successfully demonstrated in vivo. 
If a high concentration of Vitamin C produces a high 
concentration of hydrogen peroxide around cancer 
cells in the extracellular fluid, Vitamin C can be used 
as a chemotherapeutic agent. 

Fever is nature’s remedy for cancer. Historically it 
is well known that spontaneous tumor remissions are 
associated with feverish illness and infection. Cancer 
patients often have a striking lack of feverish illness in 
their history. 

unique to a particular patient. Such vaccines have 
been found to show potential in suppressing recur-
rence, preventing metastasis, and treating residual 
cancer cells of several human cancer types after sur-
gical resection. 

For dendritic cell vaccines, first the patient’s blood 
is sampled and monocytes are cultivated in a cell-pro-
cessing center. Second, immature dendritic cells are 
isolated and mixed with tumor lysate or artificial anti-
gens. Finally mature antigen-presenting dendritic cells 
are injected subcutaneously near the lymph nodes that 
are close to the cancer. 

Acquired gene mutations are the most common 
cause of cancer. They occur from damage to genes 
during a person’s life and they are not passed from 
parent to child. Cancer gene therapy is a type of treat-
ment which uses normal genes to destroy cancer cells. 
The P53 tumor suppressor gene is the most frequently 
mutated gene in human cancer and more than 50% 
of all cancers involve a missing or damaged p53 gene. 
It affects G1-S phase arrest, G2-M phase arrest, along 
with DNA repair, when DNA damage is not severe.
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An infection serious enough to provoke a fever 
response can push the body’s immune system into a 
high-powered, hypersensitive state. 

Because cancer cells are slightly different from nor-
mal healthy cells, the immune system may recognize 
and attack them as though they are infectious invaders. 

The high temperature itself attacks and destroys 
the cancer. 

I’m going to introduce doctor William B Coley 
who is known as the father of immunotherapy. Spon-
taneous tumor regression has followed bacterial, 

fungal, viral, or protozoal infections. Dr Coley took 
advantage of this natural phenomenon, developing a 
killed bacterial vaccine for cancer, called Coley’s Tox-
ins in the late 1800s. He observed that inducing a fever 
was crucial for tumor regression and he succeeded in 
manufacturing the Coley’s vaccine using two killed 
bacteria, Streptococcus pyogenes and Serratia marc-
escens. During his lifetime, over 1000 patients were 
treated with Coley’s vaccine while he was alive and the 
best results were with repeated fever (intratumoral + 
intravenous injections). 
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We are working with six universities in Japan 
and actually, 4 out of the 6 universities are not med-
ical universities. This is because we need the de-
partments of Technology, Science, Veterinary Med-

icine and Pharmacy in order to develop new cancer 
treatments. I really appreciate these researchers that 
Saisei Mirai has been collaborating with for many 
years. 
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For centuries, the scientific community has been 
aware of the cellular importance of oxygen, which con-
verts food into energy and is transported to the tissues 
by red blood cells. It is known that oxygen gives life and 
life energy and takes them away. The latest scientific 
discoveries describing oxygen regulation in the body 
help to reveal the mechanisms of diseases. Intermittent 

hypoxia training (IHT) provides an opportunity to find 
new approaches for treatment of different diseases. 

Training with intermittent hypoxia, interval hy-
poxic training (IHT) is one of the most promising 
additional non-drug therapies that activate the natu-
ral defences of the human body and provide the body 
with a high degree of adaptation. 

My research into the effect of oxygen inhalation on 
external respiration began when I was a student in the 
Ukraine, at the Zaporozhye Medical Institute. I was en-
trusted with a student’s scientific work: “The study of 
external respiration in patients with chronic obstruc-
tive pulmonary disease (COPD) in an oxygen tent. ” 
Lung function tests were performed before and after the 
45-minute session. We expected a significant improve-
ment in the condition of patients after breathing in an 
oxygen tent, but the opposite result occurred. Studies 
have shown deterioration in lung ventilation. The assis-
tant professor supervising this work was very surprised 
and dismayed. During these years, treatment with in-
creased doses of oxygen became very popular, although 
no serious studies were reported in the literature. 

Unfortunately, not only among the ordinary people, 
but also among doctors, there is still an ingrained opin-
ion that even a severe lack of oxygen or hypoxia is a 
dangerous condition and the more oxygen, the better. 
Inhalation of pure oxygen reduces the oxygen content 
in the tissues; inhalation of rarefied air or air with car-
bon dioxide saturates with oxygen and energizes tis-
sues; if this seems upside down, it is because medical 
physiology continues to be taught upside down. And 
the physiology of respiration holds the key to the spe-
cial functions of all organs and to many of their basic 
pathological changes. Stress, shock, inflammation, ag-
ing, and organ failure are largely respiratory problems. 

Definitions Haldane Effect: Oxygen displaces car-
bon dioxide from haemoglobin in proportion to its 
partial (specific) pressure. Bohr effect: carbon dioxide 
(or acidity) displaces oxygen from haemoglobin. Lac-
tic acidaemia: the presence of lactic acid in the blood. 
Alkalosis: blood pH above 7.4.Acidosis: blood pH be-
low 7.4.Lactate Paradox: Reduced lactic acid produc-
tion at high altitude. 

Climbing in the Caucasus every summer for 6 years 
of student life, I noticed that at high altitude, with heavy 
physical exertion, there was never any pain in the mus-
cles. There may be severe fatigue, no strength to raise a 
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leg, arm, but there is no pain in the muscles. This is pri-
marily since lactic acid is not formed at altitude or is re-
moved immediately. Muscle work efficiency can be up 
to 50% higher at high altitude. ATP losses are reduced. 

All nutritionists are basically fighting to restore 
healthy homeostasis and metabolism in the human 
body with a shift towards alkalosis, increased pH to 
prevent degenerative diseases. It turns out that if you 
use IHT, you can do it much faster and more efficiently. 

Oxygen therapy is used in some clinics, in which a 
person breathes 94% oxygen for an hour. There is enough 
scientific evidence regarding the complications caused 
by breathing air with a high percentage of oxygen. How-
ever, breathing air with a high percentage of oxygen is to 
be only valid for 30-40 seconds in intermittent regime. 

Life depends on how much oxygen we use and how 
efficiently we distribute it. The more oxygen we in-
hale, the faster we “burn out”, the faster we age. This 
is the law of life. 

The supply of air with a high percentage of oxygen is 
of temporary and short-term help for the patient in emer-
gency situations. Interval hypoxia is an activation therapy 
for the development and strengthening of the adaptive ca-
pabilities of the immune system and the neuroendocrine 
system, that improving health for many years. 

The Nobel Prize in Physiology or Medicine for 2019 
is awarded to William Kaelin, Jr., Sir Peter Ratcliffe, and 

Gregg Semenza showed that breathing with different 
oxygen percentages using low oxygen concentrations 
results in the production of the important body protein 
HIF-1 (hypoxia-induced factor 1). HIF-1 is neutralized 
and cannot be formed if a person inhales an increased 
amount of oxygen. HIF-1 is needed like that of an ex-
cellent Conductor of a large orchestra of adaptive and 
immune mechanisms to protect against cancer and in-
crease the body’s defences against various diseases, as 
well as a conductor of rejuvenation mechanisms. 

To increase the adaptive capacity of the body, the 
use of oxygen is higher than we breathe at sea level, 
that is, by 20.9%, is irrational. 

My Introduction 
to Hypoxic Interval Training

I first heard about the method of treatment – In-
terval Hypoxic Training (IHT) in 1978 in Moscow at a 
scientific conference, where the reports of scientists in-
volved in the training of cosmonauts were mainly pre-
sented. One of them, Nikolai Aleksandrovich Agadzh-
anyan (1928-2014), Academician of the International 
Academy of Astronautics, an outstanding scientist who 
made a great contribution to the training of the first 
cosmonaut Yuri Gagarin, project lead on the adaptation 
of man to the conditions of space travel, which were as-
sociated with the study of hypoxia and hypercapnia. 

Figure 1.The chemical reaction that occurs when a candle burns, metal rusts, or fruit rots is the same as in a living organism when 
breathing. 

Figure 2.Yuri Gagarin (1934 –1968) was a Soviet cosmonaut who became the first human to journey into outer space. Cosmonaut 
Yulia Peresild, who flew into space in the summer of 2021 and has regular training IHT. Academician Nikolai Agadzhanyan (1928-
2014), who studied of hypoxia. 
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Nikolai Aleksandrovich Agadzhanyan was my 
teacher for many years, giving me the opportunity to 
get acquainted with the novelties of practical science at 
the Institute of Biomedical Problems, where astronau-
tics and its basic postulation for the health of astro-
nauts were developed. Modern astronauts always use 
hypoxic interval training before their flight. Pictured 
above is Russian cosmonaut Yulia Peresild, who flew 
into space in the summer of 2021.

In England, London 1993, for the first time, I used 
equipment in my clinic to conduct physical sessions of 
interval hypoxic training. The equipment was brought 
from Kyiv by Professor Vadim Akimovich Berezovsky 
(1932–2020), a Soviet pathophysiologist, who special-
ised in clinical physiology and space medicine. 

The weight of the equipment was close to 100 kg 
due to the very heavy compressor. 

Modern hypoxicators carry out the formation of 
air composition with the necessary changing amount 
of oxygen according to the same principle as the first 
hypoxicator in London. 

Gas exchange is a metabolism regulator. We can 
purposefully control a patient’s metabolism by chang-
ing the amount of oxygen in the gas composition we 
breathe. 

Intermittent hypoxia training (IHT): short-term 
cycles of breathing air with varying oxygen availabil-
ity: alternating reduced oxygen, 10-12% oxygen and 
room air (sea level, 20.9% oxygen). 

How does training with intermittent hypoxia 
work as usual?

It is better for the patient to take a supine posi-
tion in order to relax as much as possible, pillows are 
placed under the elbows so that it is comfortable to lie 
and hold the mask. 

IHT session consists of breathing through a 
mask for 3-5 minutes, 6-9 cycles, with a mixture 

of oxygen and nitrogen (O2 10-13% and N2 78-
88%), with a break between cycles breathing room 
air for 3-5 minutes, the duration of the procedure 
(session) 45 – 90 minutes. Training usually begins 
with a supply of 12 % oxygen. For 5 minutes pa-
tients breathe a hypoxic mixture. When using this 
mixture, the patient’s oxygen saturation is usually 
reduced to 82-86%. 

Figure 3: Professor Vadym Akimovich Berezovskyi, Soviet and Ukrainian medical scientist and his the first Hypoxicator (with a hel-
met, the weight was 100kg) in London, 1993.The modern ReOxy (70ks) German hypoxicator, Russian OxyTerra hypoxicator (65 kg), 
Australian GO2Altitude (20kg) – all manufactured in 2022.

Figure 4.Types of equipment for IHT and Altitude training, 
during development of the IHT method. 

Figure 5.The figure shows a 55 minute interval hypoxic training 
session. 
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Sometimes saturation begins to decrease only after 
2-3 cycles of 5-minute breathing with a hypoxic mixture. 
About 14-16 litters of air are allowed to pass through the 
mask, and therefore the patient does not feel any lack of 
air and breathes with a feeling of complete comfort. 

On the display of the hypoxic equipment there is 
an indicator of the effectiveness of hypoxic training. 
The effectiveness of a hypoxic session depends on the 
amplitude of saturation fluctuations, which can be as 
high as 100-98% and as low as 78-86%. 

Thanks to electronic devices and computer equipment, 
modern hypoxicators receive constant information about 
the percentage of oxygen in the blood, that is, oxygen sat-
uration in the blood is measured, the pulse is measured, 
and the display shows: the session time, the percentage of 
oxygen in the respiratory mixture, the effectiveness of the 
procedure (which depends on the amplitude of the satura-
tion fluctuation of oxygen in the blood). 

If the patient’s oxygen saturation drops below the 
set level, the device increases the percentage of oxygen 
in the respiratory mixture. The so-called feedback has 
been established. 

Effects interval hypoxic training. 
The main goal of IHT is to adapt the body to the ef-

ficient use of oxygen, which means maximizing its own 
(!) mitochondrial efficiency, that is, to adapt the body to 
obtain the maximum amount of energy from the min-
imum amount of oxygen. This is usually achieved even 
in the most severe patients. However, enough research 
needs to be done to decide which major mechanisms of 
recovery are triggers in patients with various pathologies. 

To summaries very briefly what effect interval hy-
poxic training has on the body, let’s focus on the fol-
lowing information. 

Adaptation to IHT at the level of: 
Genome: acceleration of gene transcription, synthe-

sis of erythropoietin, proteins of respiratory enzymes. 
Molecular: synthesis of hemoglobin and myoglobin, 

improvement of the antioxidant system, production of 
stress protein, p53 and HIF-1, production of nitric oxide 
(NO balance prevents atherosclerosis), prostaglandins. 

Membrane: improvement of the transport sys-
tems of ion pumps (Ca-Mg and Na-K) and the ATP-K 
pump. Improvement of adrenergic receptors. 

Cellular:. IHT significantly improves mitochon-
drial respiration, induction of mitophagy, increased 
recovery of healthy mitochondria, activity of respi-
ratory enzymes – hemoglobin binds to the enzyme 
2, 3-di-phosphoglycerate, which greatly facilitates the 

release of oxygen into tissues from hemoglobin, an in-
crease in cytochrome 450.Improves glucose transport 
activity (helps cure hypoglycemia). 

Figure 6.Images of blood cells, erythrocytes in dark field micros-
copy before and after 30 minutes of IHT. 

Organ: improved oxygen delivery and blood sup-
ply to the brain, heart, lungs, genitals, and endocrine 
organs: increased production of insulin and thyroxine 
(Breathing a hypoxic mixture with an oxygen content 
of 12-14% immediately stimulates thyroid function). 
Multiple cardioprotective effect. 

Systemic: improvement of coherence and synchro-
nicity of the nervous, endocrine systems and immune 
system. Breathing a hypoxic mixture with an oxygen 
content of 12-14% immediately stimulates thyroid func-
tion. The functions hypoxic preconditioning has been 
shown to induce neuroprotective and cardioprotective 
effects. Improving the sensitivity of the senses: improv-
ing the sense of smell, vision, taste and hearing. 

Body: relieves stress, balances the parasympathetic 
and sympathetic nervous systems, increases mental and 
physical productivity. Consistency of mind and heart. 

Figure 7.Thermal images of part of the body before and after 
30 minutes of IHT. 
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The 2019 Nobel Prize in Physiology or Medicine 
showed that the main biochemical and genetic Con-
ductor is HIF-1a. The initiator of HIF-1a is IHT. The 
key role of hypoxia-induced factor-1a (HIF-1a) in 
physiological and pathological processes is known. 
The rate of change is enormous. Exposure to hypox-
ia for less than 2 minutes has already revealed the in-
duction of the HIF-1a nuclear protein. One hour after 
anoxic/hypoxic exposure, nuclear HIF-1a proteins 
reached a maximum level that persisted for 4 hours. 
The time it takes for 6, 000 adaptive genes to change 
is very short. 

Changing the supply of oxygen is one of the fastest 
and most basic ways of adapting the body to various 
kinds of stressful influences and can also be a widely 
used method for the treatment of various diseases. 

If oxygen levels are low, HIF produces a transcrip-
tion factor called HIF-1α, which binds to the EPO 
gene and causes red blood cells to be produced, while 
at normal oxygen levels, HIF-1α is cleaved and engulfs 
the cell proteasome. 

At the same time, CIF -1 includes other mecha-
nisms of adaptation. 

Patients who recovered from covid at home must 
have periodically experienced reduced blood oxygen 
saturation. Their body adapted to the new conditions 
with the help of HIF-1 products. 

The same patients who were in the hospital and 
whose oxygen saturation of 93 – 88% was regarded as 
a threat to life, they were immediately given high dos-
es of oxygen for a long time, without interruption. Un-
der such conditions, the body cannot synthesize the 
HIF-1 protein, which could rebuild the entire body to 
adapt to hypoxia. 

Apparently, short-term hypoxic states that occur 
during illness, as well as similar ones during heavy 
physical exertion, should be considered as training ep-
isodes to increase resistance to various types of stress. 

I remember, from my practice, a 78-year-old pa-
tient in Milan who was constantly on oxygen therapy 
due to severe emphysema. After a 40-minute session 
of intermittent hypoxia, the patient did not need to 
breathe with increased oxygen all the time, there was a 
significant improvement in her condition. 

For the last over 25 years using IHT, I have ob-
served remarkable results with my patients. Often, 
even after a single treatment, there has been a signif-
icant improvement. The value of this method can be 
sufficiently appreciated after previous 19 years of work 

as a consultant endocrinologist in a multidisciplinary 
hospital with 1000 beds. 

Patients with diabetes can benefit greatly from IHT. 
Back in 1994, work was carried out and published in 
an article by a scientist, physiologist Yuri Mikhailovich 
Kolesnik, a teacher at the Zaporozhye Medical Insti-
tute, “Hypoxic training stimulates new beta cells in the 
pancreas and inhibits the development of diabetes in 
rats. ” Stimulation of nitric oxide production with IHT 
is one of the main ways to treat neuropathy and micro-
angiopathy in diabetic patients. 

There improvements have been observed in pa-
tients with symptoms of a panic attack, epilepsy, de-
pression, Parkinson’s disease, in post-strokes patient 
(after 1-2 sessions restoring swallowing), post-Covid 
memory lost, bronchial asthma and emphysema, as 
well as in patients have been receiving or are receiv-
ing chemotherapy and radiation therapy. People with 
macula dystrophy are noticed improving eyesight. 
IHT has been taken away the pain in patients with 
acute pancreatitis and patients with cancer. 

From the point of view of a practitioner, it is inter-
esting to consider why recovery occurs with the use 
of IHT. 

These changes can be assessed as follows: 
The first an immediate improvement in capillary 

blood circulation due to the relaxation of all smooth 
muscles (primarily capillaries) in tissues and organs, 
as well as increased synthesis of nitric oxide. Nitric ox-
ide produced by the endothelium provides relaxation 
of smooth myocytes and subsequent vasodilation. It 
should be considered that hyperglycaemia interferes 
with the synthesis of Nitric Oxide, which is associated 
with diabetic complications. 

A rapid improvement in blood circulation occurs 
primarily in unfavourable areas (trauma, inflamma-
tion), since there the trigger is a low pH and an in-
creased amount of lactic acid, there is also an accom-
panying oedema. The same thing happens in the brain. 
The connection of chronic panic disorders, depres-
sion, epilepsy with the presence of lactic acid in the 
brain is known. Both deficiency and accumulation of 
lactic acid cause neurological dysfunction, which fur-
ther leads to the development of neuropsychiatric dis-
orders such as major depressive disorder, schizophre-
nia, Alzheimer’s disease, and multiple sclerosis. That is 
why IHT is one of the premier methods of prevention. 
(Review The regulatory effects of lactic acid on neuro-
psychiatric disorders Xueyi Chen and el. 2022). 
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Areas of biochemical changes in the brain, where 
excessive accumulation of lactic acid occurs, represent 
a “pathological dominant”, followed by structural and 
functional changes in the nerve ganglions. Pathologi-
cal dominants make chronic diseases resistant to treat-
ment. 

Considering the studies of the scientists of the last 
century Alexei Ukhtomsky and Natalya Bekhtereva 
about pathological dominants or pathological neu-
rogenic connections in the brain, only the erasure of 
these pathological neural connections can lead to a 
cure for the disease. 

And secondly, it is important to create coherence 
and synchronization of work neuroendocrine and im-
mune systems. IHT is the way to achieve this. 

Ksenia, a 16-year-old patient, was diagnosed with 
multiple sclerosis in 2017.The most important com-
plaint of the disease is a significant impairment of pe-
ripheral vision and noise in the left ear. I carried out 
daily treatment for two weeks: interval hypoxic ther-
apy with meditation, diet with morning fasting, acu-
puncture, and supplements to regulate Prolactin. All 
symptoms of her illness disappeared on the first week 
of the treatment. During that year she has had acu-
puncture once a month, and during the following two 
years, once every three months. 

Today, February 6, 2023, I spoke with Ksenia’s 
mother. I caught Ksenia’s mother and Ksenia herself, 
now 22, they are happy on a ski slope in Italy. This is 
the biggest form of contentment for any doctor!

Can some cases from practice be categorised as 
spontaneous remission?

As a student, I had researched incredible stories of 
healing from terminal patients. As a result of any ex-
treme life situations that were accompanied, either by 
a high level of fear and severe stress, or joy, or religious 
prayer, hypnosis, fasting, or in parallel with another 
illness, which led to complete healing. 

When reviewing studies, the clinician is primarily 
looking for a core of knowledge that can explain how 
the treatment works. 

The path to recovery goes through an almost in-
stantaneous cascade of synchronous and coherent 
reactions occurring both at the level of the brain, all 
other organs, and tissues, and at the cellular, molecular 
and gene levels. If we consider the emergence of a rap-
id recovery, then we see the exceptional role of HIF-1.
The latest research from the 2019 Nobel Prize Laure-
ates in Physiology or Medicine shows how low-dose 

oxygen delivery variability can synchronize the body 
through the action of proteins like HIF-1.This turns 
on about 6, 000 genes that allow the body to adapt to 
low oxygen levels and establish the most reliable adap-
tation of the body to any adverse conditions, and this 
occurs because of intermittent hypoxia. 

It should be noted that to achieve a result from 
each session of interval hypoxic therapy, it is necessary 
to select the exposure dose: (1) the percentage of ox-
ygen that the patient inhales, (2) the time of exposure 
to low oxygen, and (3) the interval between low oxy-
gen respiratory cycles. As you know, any exposure can 
cause training, activation response and stress. In most 
cases, the doctor needs to achieve activation. This will 
have a therapeutic effect. 

Outstanding physiologists L. Kh. Garkavy, 
E. B. Kvakina and M. A. Ukolova quite accurately for-
mulated the need to select appropriate doses of expo-
sure. 

“Everything is a poison, and everything is a med-
icine, because only the dose makes a poison a poison 
and a medicine a medicine. ” Paracelsus. So is oxygen. 

Almost any stimulus capable of causing damage, 
when applied at a dose close to the threshold of this 
damage, but not reaching it, is able to protect the organ 
(tissue) from subsequent ischemia. Anaesthesiologist 
Aaron Janoff (1964) coined the terms “tolerance” and 
“preconditioning” to refer to this phenomenon, which 
are often used interchangeably. Ischemic tolerance 
(preconditioning) is understood as a short subleth-
al episode of ischemia for cells, activating protective 
endogenous mechanisms, that ensure the tolerance of 
the organ (tissue) to subsequent, longer, and more se-
vere periods of ischemia. 

The phenomenon of ischemic preconditioning in 
the myocardium was first described Murry (1986). 
Subsequently, ischemic preconditioning has been 
demonstrated in the lungs, liver, kidneys, and skeletal 
muscles. Ischemic type of preconditioning – short-
term shutdown of regional circulation, periodic short-
term compression of arterioles directly during surgery. 
Preconditioning with IHT before and after surgery is 
safe and effective, since first there will be an improve-
ment in blood circulation in the unfavourable parts of 
the brain and heart. 

Methods used by L. Garkavi, E. Kvakina and M. 
Ukolova quite clearly determine the strength of any 
impact necessary to produce a therapeutic effect. Their 
methods can be of great importance to understanding 
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the ability of cells to sense changes in O2 concentration 
and respond to oxygen starvation, as well as for choosing 
treatment tactics for a particular individual. Undoubted-
ly, after sufficient research and selection of testing meth-
ods, intermittent hypoxia will achieve more often quick 
remissions in patients with various pathologies. 

From the point of view of synergy, the presence 
of periodic oscillations stabilises in time and space, 
which constitutes the IHT session, leads to the which 
constitutes the IHT session, leads to the emergence of 
a self-consistent potential, of the same type that occurs 
in a laser beyond the threshold of a nonequilibrium 
phase transition. 

Important synchronization processes occurring in 
billions of cells of a living organism are necessary for 

biological consistency, and the implementation of ge-
netic information in the process of development of the 
organism. Indeed, the coherence of electromagnet-
ic radiation of the cells in a living organism achieves 
its role as a macroscopic quantum mechanical object. 
Therefore, the restoration of the integrity and co-
herence of the electromagnetic framework leads to 
the continuation of biochemical processes, that is, to 
health. 

If we look at the state of the body from the side of 
quantum medicine and consider all the changes that 
occur at the level of the nucleus, molecules, cells, tis-
sues, and the whole organism, then it may be easier to 
explain why they occur as spontaneous remissions and 
how to create spontaneous remission. 
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The most of numerous studies devoted to the ther-
apeutic effects of NPs in oncology still don’t go beyond 
experiments and are carried out in two main directions 
– the development of methods for targeted delivery of 
various antitumor factors (cytostatics and other agents) 
combined with NPs precisely into the tumor tissue as 
well as development of magnetic fluid hyperthermia 
methods. At the same time in the last decade new di-
rection dealt with the self-dependent antitumor effects 
of metal-containing NPs is being formed. It may be 

considered as a new option of cancer immunotherapy. 
And the possibility of complete regression of already 
formed, developed experimental tumors under the in-
fluence of metal-containing NPs was shown for the first 
time in the researches carried out at the National Med-
ical Research Center for Oncology in Rostov-on-Don 
(Russia) in 2007-2016.This result was achieved thanks 
to the work of two independent teams from different 
laboratories of the National Medical Research Center 
for Oncology with the involvement of employees from 
some other departments and in cooperation with col-
leagues from two Russian scientific and educational 
institutions – the Russian New University (RosNOU, 
Moscow) and the Saratov State Medical University 
named after V. I. Razumovsky (SSMU). 

1.Main participants and directions 
of researches

The study of the effects of magnetic fluid (a colloidal 
suspension of magnetite NPs in water) was carried out 
in Laboratory of new anticancer remedies searching 
and the study of the mechanisms of their action (Fig. 
1) and headed initially by professor Lyubov Khaimovna 
Garkavi (A dvanced Doctor in Medical Sciences, Chief 
of the Laboratory, one of the authors of the discovery of 
antistress adaptational reactions), and later – by Gali-
na Vitalievna Zhukova (Advanced Doctor in Biological 
Sciences) (Garkavi L. Kh. et al., 2009-2013; Zhukova G. 
V. et al., 2013-2018). The experiments to elevating the 
effects of magnetite NPs with the help of low-intensi-
ty electromagnetic radiations of infra-low frequencies 
were headed by Professor Alla Ivanovna Shikhlyarova 
(Advanced Doctor in Biological Sciences) (Fig. 1). 

Experimental and electron microscopic researches of 
magnetic NPs effects were carried out with organization-
al and technical support of the leadership of the Russian 
New University (RosNou) – the rector of RosNOU, Pro-
fessor Vladimir Alekseevich Zernov (Advanced Doctor 
in Engineering Sciences), and the director of the Tagan-
rog branch of RosNOU, Rudenko Mikhail Yuryevich 
(Ph. D. of Engineering Sciences) (Fig. 2). 

Another nanostructural factors studied in National 
Medical Research Center for Oncology included NPs of 
copper, iron, zinc oxide, and their alloy obtained by plas-
ma-chemical synthesis. The researches of the effects of 
these NPs on malignant tumors in vivo were carried out 
by a group of employees of the Biochemical laboratory on 
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the initiative and under the guidance of Professor Irina Al-
exandrovna Goroshinskaya (Advanced Doctor in Biolog-
ical Sciences) (Goroshinskaya I. A. et al., 2009-2022) (Fig. 
3). Professor Elena Yurievna Zlatnik (Advanced Doctor in 
Medical Sciences) was also involved in the researches dealt 
with these NPs (Fig. 3). All experiments in vitro, as well 
as researches on white outbred mice have been performed 
under her guidance. The bulk of the experiments on white 
outbred rats and linear mice as well as the study of the ef-
fect of these NPs on the tumor growth and biochemical 

parameters in the blood and tissues was carried out by Po-
lina Sergeevna Kachesova. (Fig. 3). 

Fig. 3.Employees of the National Med ical Research Center for 
Oncology, who studied the self-dependent antitumor effects of 
copper, zinc oxide, iron and their alloy NPs. The upper row – 
prof. Irina A. Goroshinskaya. The lower row, from left to right – 
prof. Elena Yu. Zlatnik (at the conference in Sudak, 2019), Polina 
S. Kachesova (at the ESMO conference, Madrid, 2014). 

 

Fig. 1.Employees of the National Medical Research Center for Oncology (Rostov-on-Don, Russia), who studied self-dependent an-
titumor effects of magnetite NPs in the form of magnetic fluid “AM-01”. The upper row, from left to right: prof. Lyubov Kh. Garkavi 
(author of the discovery of antistress adaptational reactions, the initiator of researches), Galina V. Zhukova, prof. Alla I. Shikhlyarova. 
The lower row, from left to right: Tatyana A. Barteneva, Marina I. Bragina, Elena A. Shirnina, Anastasia I. Zhadobina. 

Fig. 2.The leaders of the Russian New University (RosNOU), in 
close cooperation with whom studies of magnetite NPs effects 
on the growth of malignant tumors in laboratory animals were 
carried out. On the right – Rector of RosNOU, prof. Vladimir A. 
Zernov (Moscow), on the left – Director of the Taganrog branch 
of RosNOU, Mikhail Yu. Rudenko. 
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Researches with use of these NPs were carried out in 
clear collaboration with Professor Vladimir Borisovich 
Borodulin (Advanced Doctor in Medical Sciences), Head 
of the Department of Biochemistry of Saratov State Medi-
cal University named after V. I. Razumovsky (Fig. 4). 

 
Fig. 4. Prof. Vladimir B. Borodulin (Saratov State Medical Uni-
versity named after V. I. Razumovsky, Saratov) and prof. Irina 
A. Goroshinskaya (National Medical Research Center for On-
cology, Rostov-on-Don) at the conference “Nanotechnologies 
in Oncology” (P. Hertsen Moscow Oncology Research Institute. 
Moscow, 2008) 

2.Some words about history 
of the researches

The researches of the influence of magnetic fluid as 
self-dependent factor on the growth of malignant tumors 
was initiated by prof. L. Kh. Garkavi. She assumed the ex-
istence of “electromagnetic” mechanism for the develop-
ment of tumors that implied the need to develop special 
impacts prevented electromagnetic processes in tissues 
adjacent to the tumor which contribute to tumor growth. 
Thus, the primary idea wasn’t connected with the notions 
of the nanoscale structure of the magnetic fluid (Fig. 5). It 
was based on the results of experiments half a century ago. 

Fig. 5.Changings of the surface shape of the magnetic fluid un-
der external electromagnetic factors with different parameters. 
From open sources. 

We are talking about the work of Rostov researchers 
prof. Maria Alexandrovna Ukolova (one of the authors 
of the discovery of antistress adap tational reactions) 
and Gennady Khimich (Ukolova M. A., Khimich G. 
G., 1960), who had demonstrated the possibility of 
tumor’s regression under the influence of magnetic 
field in experiment almost simultaneously with the 
Barnotty spouses (Barnothy J., Barnothy M., 1959), 
considered the pioneers in revealing of the antitumor 
properties of magnetic fields. In the experiments of 
Ukolova-Khimich the antitumor effect in white rats 
was achieved with the help of ring magnets placed 
so that the transplanted tumor was located inside the 
hole. Based on the results of these experiments, years 
later, L. Kh. Garkavi hypothesized about the existence 
of an electromagnetic mechanism of invasive tumor 
growth and the possibility of preventing this growth 
with the help of a magnetic “screen” (or “fence”), 
which is able to level electromagnetic changes in tis-
sue, contributed to tumor process. 

L. Kh. Garkavi suggested to use a magnetic fluid 
for forming such “magnetic screen”, which, unlike 
ring magnets, could be applied for tumors of various 
localization. The main idea of L. Kh. Garkavi con-
sisted in the formation of a “ring” of magnetic fluid 
around the tumor at some distance from its borders. 
It was implemented by introducing a magnetic fluid 
into the peritumoral zone, which led to the surround-
ing of the tumor at some distance from its boundaries 
by a discontinuous “belt” of ferrimagnetic nanoparti-
cles. In this case, water-based AM-01 magnetic fluid 
with magnetite NPs 10 ± 2 nm in size (NPO AM-Kub, 
Yekaterinburg) was used. The results of experiments 
on rats with Pliss lymphosarcoma, which demon-
strated the possibility of complete regression of large 
tumors under the influence of magnetic fluid, made 
it necessary to radically change the initial hypothesis 
about the main role of electromagnetic rearrange-
ments in the antitumor influence of magnetic fluid. 
The noted effects began to be associated, with the im-
munotropic action of magnetite NPs first of all. 

Unlike the group of L. Kh. Garkavi, researches led 
by I. A. Goroshinskaya from the start were aimed at 
elucidating the influence of the nanosized form on 
the effects of biogenic metals as important metabol-
ic and regulatory factors on malignant growth. In this 
regard, intratumoral (local) and intraperitoneal (sys-
temic) administration of copper, iron, zinc, and their 
alloy NPs were used at a dose which were significantly 
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lower than the maximum tolerated doses of these met-
als in soluble form. In contrast to the magnetic fluid, 
the NPs used by this group were obtained in dry form. 
Before administration, a suspension of these NPs was 
prepared in saline at a concentration corresponding to 
the dose used. The sizes of copper and iron NPs ex-
ceeded the sizes of magnetite NPs in the form of a fer-
rofluid (30–80 nm and 10± 2 nm, respectively). 

3.Main results and discussion
Experiments with metal-containing NPs were car-

ried out on different laboratory animals – white out-
bred rats, white outbred mice and C57Black/6 mice – 
using various transplanted tumors – sarcoma 45, Pliss 
lymphosarcoma, Guerin’s carcinoma, melanoma B16.
An important point that distinguished our researches 
from the first foreign studies of a similar direction was 
the time of the first administration of NPs. We began 
to inject studied NPs only after the formation of trans-
planted tumors – when they reached the sizes at which 
their spontaneous regression was unlikely. 

In various series of experiments, we observed such 
antitumor effects of the studied NPs as arrest of tumor 
growth, inhibition of tumor growth by 1.5–3 times, 
partial and complete regression of tumors. In the cases 
of absence of noticeable changes in tumor growth we 
might observe increase in the average and maximum 
lifespan of tumor-carrying animals by 1.2–2.5 times. 
Antitumor effects of varying severity were noted in 
30-100% of animals in different series of experiments 
using different NPs at different doses and with differ-
ent methods of their administration. The influence of 
various NPs had their own characteristics. 

The most pronounced effects, similar in cases of 
application of magnetite (magnetic fluid), copper and 
iron NPs, were obtained in white outbred rats with 
Pliss lymphosarcoma. In these experiments, a delayed 
reaction to the action of metal-containing NPs was 
observed. The tumor regression started after a period 
of active tumor growth, so in some cases tumor size 
before complete regression was 20-30 cm3 and even 
more. In different experiments, partial and complete 
regression of Pliss lymphosarcoma were observed in 
30-70% of rats. 

Below we demonstrate a photo that illustrated the 
process of regression of Pliss lymphosarcoma under 
the influence of magnetite NPs (Fig. 6). You can see a 
subcutaneously located black “belt” of aggregated mag-
netite NPs (1), injected along the edges of the tumor, 

which has already mostly moved away from its old bor-
ders due to regression and at the time of imaging was 
represented only by separate areas of tissue (2). 

Fig. 6.Severe regression of Pliss lymphosarcoma in rat under the 
influence of magnetite NPs (in the form of magnetic fluid): 1 – 
“belt” formed by aggregations of magnetite NPs injected into 
the peritumoral zone (it reflects the initial size of the regressing 
tumor). 2 – areas of the tumor tissue. 

The effects of the NPs in rats with Pliss lympho-
sarcoma were also studied at the microscopic level 
(Fig.  7). In contrast to the histological picture of 
growing tumors, which are characterized by a dense 
arrangement of functionally active cells (Fig. 7A), 
in the cases of complete regression the tumor tissue 
has been replaced by connective tissue abundant-
ly infiltrated by cells of the immune system (Fig. 
7B). We never observed tumor growth resumption 
in rats with completely regressed Pliss lympho-
sarcoma under the influence of metal-containing 
NPs (7C). 

The delayed beginning of tumor regression, its rap-
id dynamics (1.5-2 weeks) in large tumors and the ab-
sence of toxic reactions occurring in the cases of active 
necrosis of large tumors indicated the development of 
tumor-specific immune response associated with the 
recognition of tumor antigens and effective T-killing 
by inducing apoptosis in Pliss lymphosarcoma cells. 
This implies the active involvement of macrophages 
in the process as the main antigen-presenting cells. 
Really, in the zone of regressing tumors we noted nu-
merous macrophages, containing dark particles in the 
cytoplasm, apparently, aggregated magnetite NPs (Fig. 
8A, B). Macrophages in contact with tumor cells were 
often observed in these cases on electron microscopic 
examination (Fig. 8C). 
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Fig. 7.A. Growth of Pliss lymphosarcoma. Dense arrangement of round cells with numerous mitotic figures. Brachet stain, 100х. 
B. Complete tumor regression under the influence of magnetite NPs. Replacing the tissue of a regressing tumor with connective 
tissue. Abundance of macrophages, lymphoid and plasma cells. Brachet stain, 40х. C. Examination of the rat male 8 months after 
complete regression of Pliss lymphosarcoma. Absence of visible signs of resumption of tumor growth. 

     B 

C 
Fig. 8.Activity of macrophages in the tumor zone in the cases of pronounced antitumor effects of magnetite NPs. A, B. Capture 
injected magnetite NPs by macrophages of the peritumoral zone. A. Braсhet stain, 400x. B. Brachet stain, 900x. C. Contacts of 
macrophages (Mph) with tumor cells (Tm). 10000x. 
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The question of possible mechanisms of activation 
of macrophages in the tumor zone by magnetite or iron 
NPs is of great interest. The answer had been got when 
we came across an article by researchers from the Mi-
lan University, published in the Italian journal “Hae-
matologica” (2010). It was dedicated to the revealed 
earlier relationship between the functional polariza-
tion of macrophages and the characteristics of iron 
metabolism in these immune cells (Fig. 9). According 
to the results of studies, belonging of macrophages to 
the known functional types M2 or M1 is determined 
by the ratio of the activities of two iron transport pro-
teins, ferroportin and ferritin. Ferroportin removes 
iron from the cell, and ferritin, on the contrary, trans-
ports iron into the cell. After studying the article, I 
asked its first author of the article (by Research Gate), 
professor Gaetano Cairo, if he would know anything 
about the possibility of functional polarization of mac-
rophages under the influence of iron-containing NPs. 
And he replied that he had met only a few in vitro re-
searches devoted this issue. 

The data obtained in our researches and in litera-
ture allowed G. V. Zhukova to formulate a hypothesis 
of a sequence of possible events leading to regression 
of large tumors (Fig. 10). It is well known about nu-
merous tumor-associated macrophages located in the 
tumor zone and contributed to tumoe growth. These 
macrophages belong to the M2 functional type. One 
of the mechanisms of their tumor-stimulating action 

is related with supply of iron to the tumor, which is 
essential for tumor growth. This occurs due to the pre-
dominance of the activity of ferroportin in tumor-as-
sociated macrophages, which removes iron from the 
cell, over the activity of ferritin transporting iron into 
the cells. That is, such a macrophage at first uptakes 
iron or its oxides from the tumor microenvironment, 
and then provides them to tumors, releasing iron-con-
taining particles near malignant cells (Fig. 10). 

The accumulation of iron-containing NPs in the 
tumor zone leads to an excess of iron in this area. In 
turn, the iron excess initiates feedback regulation, that 
leads to shift in the activity of the considered transport 
proteins towards ferritin and change the polarization 
of tumor-associated macrophages from the M2 type to 
the M1 type. Thus, the function of these immune cells 
alters from protumor to antitumor. As a result, these 
macrophages become capable to recognize tumor cell. 
That initiates antigen presentation and selective gen-
eration of cytotoxic T-lymphocytes, causing apoptosis, 
which is the most effective way to eliminate of malig-
nant cells (Fig. 10). 

The results of our study with the proposed hy-
pothesis were published in 2016 in two issues of the 
Biophysics journal (Fig. 11), and also presented in ab-
stracts at ASCO 2014-2016.In June-July 2016, trans-
lated versions of the issues of the journal “Biophysics” 
were published. In September of the same year, an 
article by authors from Stanford University was pub-

Fig. 9.The article about the relationship between iron metabolism and macrophage polarization. 
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lished in the journal “Nature nanotechnology” (Fig. 
11). The results of this research confirmed our hy-
pothesis about the repolarization of tumor-associated 
macrophages under the influence of iron oxide NPs. 
The authors had shown the possibility of preventing 
metastasis of transplanted tumors in linear mice by 
injecting of ferumoxytol, a preparation consisting of 
NPs of iron oxides. Elisabeth Duldrup-Link’s research 
group examined ferumoxytol as a remedy for treat-
ment of iron deficiency anemia in cancer patients in 
experiments on linear mice. They had at their disposal 
a panel of technologies, unfortunately not available to 
us, which they applied without any expectation of ob-
taining an antitumor effect. By their own admission, 
the result of the research came as a complete surprise 
to them. 

Thus, it should be accepted that results of re-
searches carried out at the National Medical Re-
search Center for Oncology (Russia) are of a priority 
in establishing the possibility of iron-containing NPs 
to have a pronounced antitumor effect in experi-
ments in vivo. This is evidenced by the dates of the 
first publications and the priority in applications for 
invention and the fact that these effects were demon-
strated in animal with already developed tumors, 
while the result of the authors from Stanford Univer-
sity dealt mainly with the prevention of metastasis 
(Fig. 11). 

We would also like to tell some words about the dif-
ferences in hypotheses regarding to the mechanisms 
of immune elimination of tumor cells considered by 
authors from Stanford University and us. According 
to the authors from USA, after the polarization of 
tumor-associated macrophages, these immune cells 
have a direct cytotoxic effect on tumor cells, in the 
implementation of which Fenton free radical reaction 
plays a leading role. (Fig. 11). We do not dispute the 
possibility of such path of irreversible damage to tu-
mor cells by the macrophages after their polarization. 
At the same time, we see some number inconsistencies 
between this hypothesis and the phenomena and pro-
cesses observed in our researches: 
1. Fe + 2 is required for Fenton reaction. In our case, 

the presence of Fe + 2 in tissue is doubtful, since in 
researches carried out in collaboration with phys-
icists from the Southern Federal University we 
found iron oxidation to Fe+3after diluting of ferro-
fluid with saline. 

2. The initiation of the Fenton reaction by numerous 
macrophages M1, obviously, should have led to an 
increase in the level of free radical processes in the 
tumor tissue. Meanwhile, in the researches headed 
by prof. I. A. Goroshinskaya, in contrary, decreas-
ing of free radical processes intensity has been re-
vealed after the serial introduction of metal-con-
taining NPs. 

Tumor-associated 
macrophages M2 

Ferroportin / ferritin  

Iron uptake and subsequent transport of 
iron out of the cell. Providing the tumor 
with iron.

Tumor growth 

Iron-containing NPs 

Ferroportin / ferritin  

Macrophages M2 
 macrophages M1 

Tumor antigen presentation 

T-cell immune reactions 

Induction of tumor cell`s apoptosis 

Tumor regression 

Fig. 10.Supposed mechanisms of regression of large Pliss lymphosarcoma in rats under the influence of iron-containing NPs. 
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3. Large accumulations of lymphocytes were noted in 
the tissue of tumors that regressed under the influ-
ence of magnetite NPs (Fig. 12A). This, together with 
a significant increase in the predominance of cytotox-
ic T-lymphocytes (+CD3) over the subpopulations of 
other lymphocytes in peritumoral zone of regressed 
tumors (Fig. 12B), corresponds to our assumption 
about the restoration of adaptive immunity responses 
after polarization of tumor-associated macrophages. 
It should be emphasized that, until recently, studies 

of the antitumor effect of NPs of copper and zinc ox-
ides did not have even remote foreign analogues. Prof. 
I. A. Goroshinskaya and members of her team were the 
first to demonstrate a pronounced inhibition of growth 
and regression of transplanted animal tumors under 
the influence of these NPs. In tumor-bearing rats, the 
effects of copper NPs were much more pronounced 
than the effects of zinc oxide NPs. In particular, in an-

imals with Pliss lymphosarcoma, cases of complete re-
gression of tumors occurred in more than half of the 
animals, which was more than three times higher than 
this indicator noted after the introduction of zinc oxide 
NPs. It should be noted that there is a great similarity in 
the effects of copper NPs and ferrimagnetic NPs (mag-
netite and iron NPs). In rats with Pliss lymphosarcoma 
injected with copper NPs, cases of complete regression 
of tumors 20–30 cm3 in size were also noted. In these 
cases, just as with the use of magnetite NPs, there was 
no resumption of tumor growth after a long period fol-
lowing the ending of tumor regression. The similarity 
of the effects of ferrimagnetic NPs and copper NPs may 
indicate the similarity of the mechanisms of the anti-
tumor effect of these NPs. The similarity of the effects 
of ferrimagnetic NPs and copper NPs may indicate the 
similarity of the mechanisms of the antitumor effect of 
these NPs. Thus, the question arises about the possibili-

Fig. 11.On the priority of discovery of self-dependent antitumor effects of iron-containing NPs. Comparison with the results of the 
earliest foreign research. 
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ty of polarization of tumor-associated macrophages un-
der the influence of copper NPs. In particular, it can be 
assumed that this process may be due to the influence 
of copper NPs on iron metabolism in macrophages. 

It is interesting that under effective influences of all 
studied NPs, the development of anti-stress adaptation-
al reactions of calm and elevated activation, as well as 
signs of activation of the organs of immune system, were 
observed. Moreover, such changes were observed with 
all methods of introduction of the studied NPs, local 
and systemic. The question about the causal relation-
ship between the antitumor and the antistress effect of 
metal-containing NPs arises. Should we consider such 
changes as primary, due to unknown systemic effect of 
metal-containing NPs, or they may be evaluated as a 
consequence of a weakening of the negative influence 
of tumor growth on the body determined by the local 
antitumor effect of NPs? At present time, this question 

remains open. The mechanisms of the systemic influ-
ence of metal-containing NPs have not been studied at 
all. Based on literature data on neuroimmune interac-
tions, it can be assumed that cytokines secreted by cells 
of the immune system under the influence of NPs are 
involved in the initiation of systemic reactions. 

The changes in the organs of immune system un-
der the influence of metal-containing NPs and the 
previously shown antitumor efficacy of activation 
electromagnetic therapy served as the basis for study-
ing the possibility of enhancing the effects of NPs by 
the methods of activation electromagnetic therapy. 
For this aim, we used low-intensity polyfrequency 
electromagnetic radiations of the infra-low frequency 
range. In rats, the impact was carried out on the head, 
in mice – on the body of the animal as a whole, placing 
2-3 animals in the chamber, without restricting their 
movement in the chamber (Fig. 13 A, B). Really, in a 
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Fig. 12.The signs of immune processes in the tumor that regressed under the influence of magnetite NPs and in its peritumoral 
zone. A. Accumulation of lymphocytes in tumor tissue. Brachet stain, 100x. B. Increase of predominance of CD3+ T-lymphocytes 
over the others lymphocyte subpopulations in peritumoral zone (flow cytometry): T-lym+CD3 – CD3+ T-lymphocytes, NK – nat-
ural killer cells, B-lym – B-lymphocytes. 

   

                                                                                                                           B
Fig. 13.Implementation of the electromagnetic impacts. A. Apparatus for magnetotherapy “Gradient-4M”. White outbred rats. 
Central electromagnetic impact. B. Apparatus for magnetotherapy “Spectrum-2”. C57BL/6 mice. General electomagnetic impact. 
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number of experiments we noted elevating the effects 
of NPs by 1.3–3.5 times with the help of activation 
electromagnetic therapy. In our opinion, the combina-
tion of applying metal-containing NPs and activation 
electromagnetic therapy seems quite perspective. 

Conclusion
The results of the researches carried out at the 

National Medical Research Center for Oncology in 
2007-2016 are of priority value. They have demon-

strated self-dependent antitumor effects of met-
al-containing NPs which have, obviously, immune 
nature and point to the prospects for further study 
of the antitumor and systemic influence of these fac-
tors in order to develop new approaches to tumor 
immunotherapy. The data about the possibility of a 
sharp changes in the dynamics of formed, developed 
tumors only under the influence of metal-containing 
NPs makes it possible to identify new directions of 
fundamental researches. 
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Abstract
The loss of renal function occurs gradually in diabetic kidney 
disease (DKD), which is associated with a high death rate. India 
is second only to China in the number of people living with 
DKD and it is expected that one million new cases arise in In-
dia each year. If diagnosed at an early stage, DKD may be ef-
fectively treated. DKD is more dangerous since it often has no 
early warning signs in its infancy. From a healthcare provider’s 
standpoint, it is crucial to take preventative measures by using 
a machine-first model to foresee the beginning of DKD. The 
likelihood that a patient may acquire DKD can be estimated 
using their health records, and there are open source machine 
learning methods available to do this. The amount of clinical 
factors and the number of datasets used to train the algorithm 
both affect the prediction accuracy. A machine learning method 
and a booster algorithm were used in this work to increase the 
accuracy of DKD prediction. The strategy utilized in boosting 
algorithm produced more reliable outcomes than models used 
without boosting such as random tree, KNN and support vector 
machine. 
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1.Introduction
Around forty percent of those who have diabetes 

will develop diabetic kidney disease, making it the 
most common cause of chronic kidney disease (CKD) 
globally. Using data mining classifiers, the authors of 
this work describe a method for predicting chronic 
renal disease. These days, chronic illnesses are be-
coming more common and play an increasingly im-
portant part in the course of an individual’s life. Using 
data mining technologies, judgments may be made in 
order to unearth previously concealed knowledge on 
chronic diseases included within a particular dataset. 
Big data refers to the storing and processing of large 
amounts of data that might be organized, unstruc-
tured, or semi-structured. This field of study is also 
known as “cloud computing. ” Two different data 
mining classifiers are used in this article to assist in 
the prediction of chronic renal disease. KNN, which 
stands for “K-Nearest Neighbor, ” and SVM (Support 
Vector Machine) [1] 

In light of this particular point of view, the predic-
tion of chronic kidney disease has been covered in this 
article. The dataset of patients with chronic kidney 
disease was obtained from the UCI repository. Sev-
en different classifier methods, including an artificial 
neural network, C5.0, the Chi-square Automatic inter-
action detector, logistic regression, linear support vec-
tor machine with penalty L1 and with penalty L2, and 
random tree, have been used in this investigation. The 
very crucial feature selection method was also imple-
mented on the dataset here. [2] 

In this proposal, we have utilized two data mining 
algorithms known as the Random Forest algorithm 
and the Back Propagation Neural Network to diag-
nose chronic kidney diseases and analyze the data to 
provide the best algorithm for anticipating chronic 
kidney diseases. Both of these algorithms are referred 
to collectively as the Random Forest algorithm [3]. 

Prediction of CKD outcomes using machine learn-
ing algorithms is successful. A process for predicting 
CKD status based on clinical data is proposed in this 
study. The workflow includes data prepossessing, a 
missing value management approach with collabo-



94 | Cardiometry | Issue 26. February 2023

rative filtering, and attribute selection. The addition-
al tree classifier and the random forest classifier are 
demonstrated to result in the best accuracy and the 
least amount of bias to the characteristics when com-
pared to the other 11 machine learning techniques 
that were investigated. In addition to this, the study 
takes into account the logistical elements of data col-
lecting and emphasizes the need of embedding do-
main knowledge into machine learning models for the 
purpose of predicting the presence of CKD [4]. 

Using clinical data on diabetes patients, the pur-
pose of the article is to create a fuzzy classification 
model with the intention of predicting cardiac and re-
nal issues. As part of this body of work, a fuzzy classi-
fication model has been conceived of and constructed 
with the intention of forecasting the heart and renal 
issues that are common in diabetes populations. Ac-
cording to the findings of the trial, the performance 
metrics for the diabetic population are determined 
to be high for the risk of complications involving the 
heart and kidneys [5]. 

Implementing and comparing the performance 
of a variety of unsupervised algorithms is the major 
objective of this project. A secondary goal is to deter-
mine the best feasible combinations of unsupervised 
algorithms that may deliver improved accuracy and 
detection rate. K-Means Clustering, DB-Scan, I-For-
est, and Autoencoder are the five unsupervised al-
gorithms that have been implemented as part of this 
study. And combining them with a variety of other ap-
proaches for selecting features. By combining feature 
reduction techniques with the K-Means Clustering al-
gorithm, we were able to reach an overall accuracy of 
99% in the classification of clinical data pertaining to 
CKD and Non-CKD [6]. 

For the purpose of IFTA prediction, the dual-path 
convolutional neural network (DPCNN) that has 
been suggested is employed. This network is used 
to simultaneously extract and integrate high-lev-
el and low-level characteristics in the US picture. 
The accuracy required for binary IFTA categoriza-
tion of non-diabetic nephropathy is achieved by the 
proposed DPCNN when it is subjected to five-fold 
cross-validation [7]. 

When doing our research on chronic kidney dis-
ease, we focus on a few key characteristics, and one of 
those characteristics is the presence of a severe chron-
ic renal disease-related complication. Because of this, 
eight different machine learning classifiers, including 

Logistic Regression (LG), Naive Bayes (NB), Multi-
layer Perceptron (MLP), Stochastic Gradient Descent 
(SGD), Adaptive Boosting (Adaboost), Bagging, De-
cision Tree (DT), and Random Forest (RF), are used 
to measure analysis using weka tools. These classifiers 
are as follows: Logistic Regression (LG), Naive Bayes 
(NB), Multilayer Perceptr Through the use of princi-
pal component analysis, we do feature extraction on 
all characteristics (PCA) [8]. 

Because it is able to produce an ordered list of in-
dividuals who are at a higher risk of deterioration and 
who might benefit from intervention by healthcare 
practitioners, we feel that this method has the potential 
to hold promise for the development of future tools. 
The findings presented in this study are intended to 
facilitate faster monitoring and earlier management 
for individuals who have a greater risk of developing 
chronic kidney disease (CKD) as a result of their med-
ical history [9]. 

In order to accomplish this objective, it will be nec-
essary to characterize novel biomarkers, organize clin-
ical trials that assess clinically relevant end goals, and 
develop therapeutic medicines that target kidney-spe-
cific disease pathways (e. g., glomerular hyper filtra-
tion, inflammation, and fibrosis). In addition, there is 
a need for more focus to be paid to the distribution 
and implementation of best practices in clinical as well 
as community settings [10]. 

In this primer, we will review what is currently 
known about the molecular etiology of chronic kidney 
disease (CKD) in diabetic individuals, as well as the 
important pathways and targets involved in the evo-
lution of this condition. In addition, we talk about the 
most recent data for the prevention and treatment of 
DKD, as well as the many debates surrounding these 
topics. In conclusion, we investigate the possibilities 
of developing novel solutions by making the desper-
ately required investments in specialized and targeted 
research [11]. 

The purpose of this review is to describe the cur-
rent understanding of how the hemodynamic, meta-
bolic, inflammatory, and alternative pathways are all 
entangled in the pathogenesis of DKD, and to detail 
the various therapeutic targets that may one day play 
a role in playing a role in quelling this epidemic. This 
review will also describe the current understanding of 
how the hemodynamic, metabolic, inflammatory, and 
alternative pathways are all entangled in the pathogen-
esis [12]. 
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2.Proposed Methodology
This section discusses the machine learning based 

prediction for kidney disease in diabetic patients. 

2.1.Random Tree
A random tree is a kind of chart that is structured 

like a tree, with each internal node representing a test 
on an attribute, each branch representing a result of 
the test, and each leaf node representing a class or dis-
tribution of classes. The random tree learning tech-
nique is a kind of supervised education, and it is most 
effective when used to situations involving instances 
that are represented by attribute-value pairs, with the 
goal function having discrete output values. Instanc-
es are categorized using the Decision Tree method, 
which involves sorting them in ascending order from 
the tree’s root node to its leaf nodes. Each node that is 
not a leaf is linked to a test that divides the possibil-
ities associated with that node into subgroups based 
on the various test outcomes. And the direction that 
each branch points in is determined by the outcome of 
a certain test, with the leaf node of each branch being 
linked to a different group of potential solutions. After 
the classification tree has been built, it is simple to de-
velop the classification rule. 

The decision tree construction from a dataset is one 
of the most important components that must be com-
pleted. To define the sequence of qualities, which is 
helpful when building little trees, is the first and most 
important phase in the construction process. The idea 
of average entropy is brought up in order to choose 
which characteristics to prioritise. Entropy is a metric 
that originates from information theory; it describes 
the level of purity or homogeneity that a collection of 
samples have as a whole. The strategy entails deter-
mining the average entropy of each characteristic and 
selecting the characteristic that has the lowest value of 
average entropy. 

2.2.KNN
Learning via analogies forms the foundation for 

nearest neighbour classifiers. The training samples 
have n-dimensional numeric properties attached to 
them to characterize them. Each sample is a point in 
an n-dimensional space. n is the number of dimen-
sions. All of the training samples may be kept track of 
in this manner inside an n-dimensional pattern space. 
A k-nearest neighbour classifier [13-14] works by 
searching the pattern space for the k training examples 

that are most similar to an unknown sample when it is 
given the unknown sample to analyze. These k train-
ing samples are referred to as the k samples that are the 
unknown sample’s closest neighbours. 

The Euclidean distance is a kind of distance that 
is defined to quantify how near two points are to one 
another. The unidentified sample is placed in the cat-
egory that represents the most frequent occurrence 
among its k closest neighbours. When k equals 1, 
the unknown sample is given the classification of the 
training sample that is most similar to it when viewed 
in the context of pattern space. 

2.3.SVM
The SVM classification [15] has emerged as a 

prominent technique in CAD, particularly when used 
in conjunction with the medical image diagnostic. 
SVM is a supervised machine learning method for 
classification, which means that it learns about the 
classes from the dataset. The SVM classifier works 
very well in real-time scenarios that have a unique 
global answer, in contrast to those that have sever-
al unique local solutions. Despite the fact that it is a 
linear classifier, it is possible to utilize it in nonlinear 
settings by using a nonlinear kernel. Since SVM is a 
supervised classification method, it is necessary to go 
through a learning phase before attempting to predict 
the behaviour of any unknown samples. 

SVM offers a hyper plane in a space with an ex-
tremely high or an infinite number of dimensions. 
This hyper plane may be put to use for classifica-
tion, regression, or whole new operations like out-
lier identification. It is necessary to do fine-tuning 
on both the SVM hyper parameter and the model 
parameters in order to achieve improved accuracy 
in classification. SVMs are useful for classifying ob-
jects since they are supervised learning models with 
associated learning algorithms that look at data and 
detect patterns. In order to categorize the different 
phases of CKD, an image processing approach was 
developed. 

2.4.Gradient Boosting
Boosting is a subcategory of the ensemble learn-

ing method known as ensemble learning that com-
bines numerous less capable learners (predictors 
with a low accuracy) into one more capable learner 
(a model with strong accuracy) [16]. The meth-
od relies on each successive model learning from 
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the errors of the one that came before it. Adaptive 
Boosting and Gradient Boosting are the two most 
used techniques for increasing a signal’s strength. 
Each new predictor in Gradient Boosting works to 
improve upon its predecessor by minimizing the 
number of mistakes it makes. However, the funda-
mental concept that underpins Gradient Boosting 
is that rather than fitting a predictor on the data at 
each iteration, it instead fits a new predictor on the 
residual errors created by the preceding predictor. 
This allows for a more accurate prediction of future 
outcomes. 

The log of the probability of the target character-
istic is going to be obtained by the algorithm before 
it can begin its preliminary predictions based on the 
data. This is often calculated by dividing the total 
number of True values (values that are equal to 1) by 
the total number of False values (values equal to 0). 
It performs a calculation known as the residuals for 
each occurrence that is included in the training set. 
The residuals are defined as the difference between 
the observed value and the predicted value. After it 
has completed this step, it will construct a new deci-
sion Tree, which will then make an attempt to fore-
cast the residuals that were previously computed. In 
contrast to Gradient Boosting Regression, however, 
here is where things start to get a little bit more com-
plicated. 

3.Results and Discussion
This section discusses the performance of the 

proposed DKD system using different classifier. 
Figure 1 shows the obtained accuracy by different 
classifiers used in this work. Similarly Figure 2 and 
Figure 3 shows the obtained sensitivity and speci-
ficity. 
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Figure 1.Accuracy obtained by different classifiers
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Figure 2.Sensitivity obtained by different classifiers
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Figure 3.Specificity obtained by different classifiers

4.Conclusion
Diabetes is the root cause of DKD, which is a sub-

type of kidney disease. Diabetes is by far the most 
common reason for renal disease. Diabetes is associat-
ed with renal damage in around one third of persons. 
1 The primary function of the kidneys is to remove 
waste products and excess water from the blood in or-
der to produce urine. Additionally, your kidneys are 
responsible for the regulation of the production of 
hormones and blood pressure that are essential to the 
health of your body. This paper discusses the predic-
tion of the DKD using machine learning algorithms. 
The amount of clinical parameters and the number 
of datasets utilized for training the algorithm both 
have an impact on the accuracy levels of the predic-
tions made by the algorithm. The aim was to achieve a 
higher level of precision by implementing a sequence 
of machine learning algorithms, which were then sup-
plemented by a booster algorithm. The combination 
technique that was employed for this study produced 
outcomes that were more reliable when compared to 
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models that were used in previous studies. The present 
model was developed using simulated clinical data; 
however, it is open to being verified and expanded to 
include clinical data from actual patients. 
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Abstract
The improved algorithm of the diagnosing and treatment tac-
tic of thoracoabdominal injuries can allows for timely diagnosis 
and the choice of adequate treatment tactics. The important 
role and opportunities of the endovideosurgical technolo-
gies are revealed in the diagnosis and surgical management 
of patients with thoracic and abdominal trauma. The results of 
diagnostics and treatment of patients with thoracoabdominal 
injuries using the diagnostic and treatment tactic algorithm im-
proved by the authors were analyzed. The use of the offered 
diagnostic and treatment algorithm has improved the results 
of treatment of this severe category of patients. The clinical ef-
fectiveness of minimally invasive methods of the treatment and 
diagnosing of the thoracoabdominal injury is average 1.1 times 
higher than traditional surgical approaches
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Introduction
Early diagnosis and treatment of patients suffer 

with thoracoabdominal injuries is one of the most dif-
ficult problems of emergancy surgery. In the condition 
of modern technological progress, the prevalence of 

chest and abdominal trauma, including thoracoab-
dominal trauma, reaches up to 40% of all injuries. At 
the same time, most difficulties of diagnosing and sur-
gical management of this type of trauma characterized 
by ambiguous results in treatment due to the severity 
of the patients. [1]. 

Mortality from traumas ranks second in the gen-
eral structure of mortality of Commonwealth of Inde-
pendent States (CIS) and it is one of the main factors 
in its depopulation [4]. According the authors, the 
number of deaths in the group of combined injuries of 
the thoracic and abdomen exceeds mortality in isolat-
ed injuries by 7-8 times [9]. 

In recent years, thoracoabdominal injuries in-
creased due to the criminal situation, the growth of 
traffic accidents, natural disasters, terrorist attacks, 
riots and military conflicts and this is the main cause 
of death of group of working-age people. There is 
still a high level of diagnostic and tactical errors in 
the treatment of this category of patients because 
of severity of the patient’s condition which majority 
of damage to various organs accompanied by large 
blood loss and shock, masking the symptoms of 
damage to the organs of the thoracic and abdominal 
cavities, drug or alcohol intoxication, often observed 
in these patients [5, 6]. 

The results of surgical treatment of patients with 
thoracoabdominal injuries are determined by a num-
ber of objective indicators. Among them, the most 
important are the number of postoperative complica-
tions and their structures [12, 14]. As well as, the vol-
ume of intraoperative blood loss affect the improve-
ment of the patient’s condition. This circumstance 
indicates the need for revision of emergency surgical 
approaches and diagnostic procedures of the injuries 
of thoracic and abdominal cavity organs, as well as 
using minimally invasive surgery, in parallel with an-
ti-shock measures. 

The choice of rational surgical tactics is still con-
troversial and the issues of using endoscopic methods 
of diagnosis and treatment of this category of victims 
are insufficiently covered [3, 7, 11]. Due to the lack of 
unified tactical guidelines for conducting diagnostic 
and treatment tactics, optimal methods of diagnosis 
and treatment are always chosen, which leads to both 
belated surgical interventions and an unjustified ex-
pansion of the scope of operations [2, 3, 13]. A large 
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number of postoperative complications – up to 50% 
and high mortality – 15.9-49.5% [8, 10] dictate the 
need to generalize the accumulated experience, tac-
tical and technical additions to the classification and 
surgical measures of suffered from thoracoabdominal 
injuries. 

For this reason, the aim of study is improving the 
quality of medical care for patients with thoracoab-
dominal injuries at the hospital stage through the 
evolution and implementation of a treatment and di-
agnostic algorithm, as well as widely using of endovid-
eosurgical methods of diagnosis and treatment into 
clinical practice. 

Patients and methods
Over a 6-year period, between January 2017 and 

December 2022, the records of all patients aged 18 
years and above, managed for thoracic and abdomi-
nal injury at the Andizhan branch of the Republican 
Scientific Center for Emergency Medical Care, were 
reviewed. Recordings of 122 (64.86%) patients (in 
the control group were treated from 2017 to 2020) 
with thoracoabdominal injuries were retrospective-
ly analyzed, in which the diagnostic and therapeu-
tic stages were carried out according to the gener-
ally accepted scheme. The main group included 65 
(35.14%) patients managed from 2021 to 2022 using 
by the improved diagnostic and surgical tactical al-
gorithm applying minimally invasive technologies 
(fig. 1.). 

The age of the patients ranged from 18 to 88 years. 
The largest group of patients consisted of patients 
aged 19 to 30 years – 73 people (38.4%). There were 
3.2 times more male patients than female patients – 
76.3% versus 23.7% (tab. 1.). 

According to the time of admission, 48 (25.26%) 
victims were delivered in the first hour from the mo-
ment of injury, 93 (48.94%) patients were delivered 
from 1 to 3 hours, 16 (8.42%) patients were delivered 
from 3 to 6 hours, later 6 hours – 31 (16.3%), the time 
was not set for 2 (1.05%) admitted. 

In the structure of the mechanism of injury, stab 
wounds prevailed – in 97 (51%) patients; ruptures 
with bruises in road traffic accidents – in 49 (26%) 
patients, wounds with fragments of ribs in case of a 
closed injury – in 44 (23%) (fig. 2.). 

Depending on the predominance of one or another 
symptomatology, three groups of patients with differ-
ent damage characteristics were clearly distinguished: 
1) the first group – these are patients with a predom-
inance of symptoms of damage to the thoracic organs 
– 66 (34.7%); 2) the second group – patients with a 
predominance of symptoms of damage to the abdom-
inal organs – 91 (47.9%); 3) the third group – patients 
with the same complexity, injuries of the organs of the 
thoracic and abdominal cavities – 33 (17.4%) (fig. 3.). 

Table 1
Age and gender distribution of patients

Group Gender
Age of patients

Total: 
19-30 31-40 41-50 51-60 61 и ст. 

Control 
group

m
N 38 20 18 11 9 96

122 64,2%
% 20 10,5 9,5 5,7 4,7 50,5

f
N 8 6 6 2 4 26
% 4,2 3,1 3,1 1,0 2,1 13,7

Main 
group

m
N 19 13 8 5 4 49

68 35,8%
% 10 6,84 4,2 2,66 2,1 25,8

f
N 8 4 2 2 3 19
% 4,2 2,1 1,0 1,0 1,7 10

32 30 31 29 32 36

0
10
20
30
40

2017 2018 2019 2020 2021 2022

Hospitalized patients with 
thoracoabdominal injuries (n=190)

Hospitalized patients with
thoracoabdominal injuries (n=190)

Figure 1.Distribution of hospitalized patients with thoracoab-
dominal injuries by years. 
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Figure 2.Structural distribution of victims with thoracoabdomi-
nal wounds according to the types of injury. 
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Figure 3.Characteristics of the symptoms of patients with thora-
coabdominal injuries. 

Thoracic and abdominal X-ray examination was 
performed in the X-ray room of the admission de-
partment, or in the operating room using X-ray. This 
afforded to identify to severity of damage, exception 
of extremely serious patients. In parallel, diagnostic 
medical sonography of the organs of the abdominal 
and pleural cavities, and the pericardium was per-
formed to accurate diagnose the dominant damage. 
The results of the clinical characteristics, radiography 
of the chest and abdominal organs, primary surgical 
treatment and revision of the wound channel, sonog-
raphy of the chest and abdominal organs, allowed us 
to determine the surgical tactics and surgical access in 
90% of cases. 

Endoscopic study included diagnostic and treat-
ment laparoscopy, thoracoscopy and fibrogastrodu-
odenoscopy. Laparoscopy and thoracoscopy made it 
possible, on the basis of direct and indirect signs, to 
confirm with great certainty not only the presence of 

blood in the abdominal cavity, and also to establish the 
source of bleeding, thereby determining the indica-
tions for surgery on the abdominal organs and surgical 
interventions. One of the leading diagnostic methods 
was emergency thoracoscopy, which performed in 12 
(6.3%) patients on admission and in 2 (1.1%) patients 
in the postoperative period for the diagnosis and treat-
ment of emerging complications. 

Injuries of the gastrointestinal tract were detected 
and diagnosed by fibrogastroduodenoscopy (FGDS) 
in 13 (6.8%) patients. Basically, FGDS was performed 
for suspected injuries and ruptures of the hollow or-
gans of the gastroduodenal zone, both in the preoper-
ative period and in the intraoperative period. 

Magnetic spiral computed tomography was also 
used to clarify the diagnosis in cases that were in sta-
ble patients and could not be diagnosed by traditional 
diagnostic methods. 

All patients underwent general blood and urine 
tests upon admission to the hospital. The remaining 
laboratory tests (electrolytes, prothrombin time, coag-
ulogram, blood clotting time, blood enzymes, control 
of the general analysis of blood and urine) were carried 
out individually during the patient’s hospitalization. 

At admission 59 (31%) patients were in a state of 
shock of the first degree, 21 (11%) – of the second 
degree, 31 (16.3%) – of the third degree. The severity 
of the concomitant injury was assessed by the injury 
severity scale Injury Severity Score (ISS), in the con-
trol group it was 17.8±4.9 points, in the main group 
18.2±4.2.

RESULTS AND DISCUSSION 
Clinical experience has shown that in order to 

choose the most rational treatment with the con-
sistent use of surgical and conservative measures, a 
classification and a specific treatment and diagnostic 
algorithm of actions are necessary, which serve as a 
guide to the action of practitioners. According to the 
algorithm, patients with thoracoabdominal injuries 
in all cases undergo a revision of the wound channel, 
followed by primary surgical debridement (PSD). It 
should be noted that the revision of the wound chan-
nel was carried out in the conditions of the emergency 
department in order to determine the penetration of 
the wound into the cavity. With a penetrating nature, 
PSD was performed in the operating room. It was car-
ried out in parallel with resuscitation, during anesthe-
sia. To diagnose the dominant damage to the organs 
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of the abdominal and pleural cavity, ultrasound, X-ray 
of the organs of the chest and abdominal cavity were 
performed, endoscopic research methods were used, 
which made it possible to determine the surgical and 
operative approach in 90% of cases. 

Injuries to the internal organs revealed in the pa-
tients were also of a different nature. As can be seen 
from Table 2, the most frequent injuries were observed 
in the following organs: lungs, liver, spleen, omentum, 
stomach and large vessels. In our patients, injuries of 
the lung and stomach, liver, small and large intestines 

were more often combined with a multiple nature of 
the injury (tab. 2.). 

Various surgical interventions were performed in 
all patients. Operational tactics depended on the na-
ture and severity of the injury, the general condition of 
the victims. The volume of surgical interventions and 
approaches in patients with thoracoabdominal inju-
ries and the amount of damage were performed by the 
following combinations of approaches: (tab. 3.) 

From the data of the table it follows, first of all, 
thoracotomy, and then laparotomy – 13 (6.8%); thora-

Table 2
The nature of damage to internal organs

Nature of damage Кол-во %
Without damage 17 8, 9
Injury of the arteries of the chest wall 27 14, 2
Pericardial/heart injury 3 1, 6
Injury/injury to the lung 42 22, 1
Diaphragm injury/trauma 13 6, 8
Injury/injury to the liver (capsule rupture, superficial wound up to 3 cm long and up to 1.5 cm 
deep, massive damage – detachment of the lobe) 

31 16, 3

Injury/trauma of the spleen (rupture of the capsule, damage to the pole, damage to the hilum) 23 12, 1
Injury/injury of the stomach (inertial rupture of the visceral peritoneum of the stomach) 16 8, 4
Injury/trauma of the small intestine (non-tensioned hematoma of the mesentery, rupture of 
the visceral peritoneum of the intestine, separation of the intestine from the mesentery, direct 
wound) 

6 3, 2

Injury/injury of the colon (mesenteric hematoma, serosa rupture, mesenteric avulsion, direct 
injury) 

11 5, 8

Gallbladder injury 2 1, 1

Table 3
The nature of surgical interventions and accesses
№ Type of access and scope of surgical intervention Control group Main group

Number of 
injured 

Quantity
patients 

in %

Number of 
injured

Quantity
patients 

in %
1 Thoracotomy followed by laparotomy 9 4,7 4 2,1
2 Thoracophrenotomy 2 1,1 3 1,6
3 Laparotomy and drainage of the pleural cavity without thoracotomy 18 9,5 7 3,7
4 The first step is laparotomy, the second step is thoracotomy. 9 4,7 2 1,1
5 Simultaneous thoracotomy and laparotomy 2 1,1 1 0,5
6 Thoracophrenolaparotomy 1 0,5
7 Laparotomy 38 20 16 8,4
8 Thoracotomy 10 5,2 3 1,6
9 Laparoscopy 1 0,5 10 5,2
10 Thoracoscopy 0 0 8 4,2
11 Drainage of the pleural cavity without thoracotomy 18 9,5 12 6,3
12 PSD 13 6,8 2 1,1

Total: 122 64,2 68 35,8
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cotomy and frenotomy – 5 (2.6%), respectively; lapa-
rotomy and drainage of the pleural cavity without tho-
racotomy – 25 (13.2%), the first stage was laparotomy, 
the second – thoracotomy – 11 (5.8%), thoracophre-
nolaparotomy – 1 (0.5%). Simultaneous thoracotomy 
and laparotomy was performed in 3 (1.6%) patients. 
At the same time, in 19 (10%), the operation was com-
pleted using a minimally invasive approach, without 
thoraco- or laparotomy. At the same time, it was pos-
sible to take in defects of both various organs and the 
diaphragm. Before the applying of endovideosurgical 
methods of treatment, drainage of the pleural cavity 
was conducted at the thoracic stage of the operation 
in 8 (4.2%) patients. Indications for thoracotomy in 
this category of patients were established in cases of 
suspected injury to the heart or large vessels, or with 
continued bleeding. 

It should be noted that in all cases, in the course of 
performing diagnostic thoracoscopy and laparoscopy, 
regardless of the detection or absence of damage to the 
internal organs of the abdominal and thoracic cavity, 
false-negative results were not obtained. 

Thoracic organ pathologies were not detected, 
when performing of the diagnostic thoracoscopy 6 
(3.2%) with thoracoabdominal trauma, which was 
confirmed during the observation patients and com-
piled a true negative result. 

When massive intrapleural bleeding in case of a 
stab wound of the thorax and multiple lung injury, 
during the performance of 2 (1.1%) diagnostic thora-
coscopies was indication for conversion of the open 
operative approaches. The described causes of mas-
sive bleeding were identified only during thoracoto-
my, and did not allow visualization of these injuries 
during endovideosurgical diagnostic surgery. As well 
as, emergency thoracoscopy performed in 12 (6.3%) 
patients on admission and in 2 (1.1%) patients in the 
postoperative period for the diagnosis and treatment 
of emerging complications. 

Analyzing data of study in the use of endovideo-
surgical technologies for the diagnosis and treatment 
of patients with thoracoabdominal injury (intraop-
erative, postoperative complications, mortality) and 
the results of operations using thoracotomy or lapa-
rotomy made it possible to reveal the degree of clin-
ical effectiveness of endovideosurgical techniques. 
Consequently, 18 (9.5) % operations were recognized 
as effective out of 19 performed endovideosurgical 
diagnostic and treatment approaches, mortality is 

not noticed. In the 2nd group of patients operations 
performed through open surgical access, in 38 cas-
es (31.2%) were recorded complications of the total 
number of operations of 2nd group patients (control 
group) there were recorded complications and in case 
9 (7.4%) deaths observed. The clinical efficacy of en-
dovideosurgical diagnostic and surgical managment is 
on average 1.1 times higher than that of interventions 
through open surgical access. 

The data obtained indicate a high degree of effec-
tiveness of the method of endovideosurgical diagnos-
tics in thoracoabdominal trauma. The analysis of the 
obtained results made it possible to determine that 
endovideosurgical diagnostic methods for thoracoab-
dominal trauma provide, on average, 1.09 times higher 
level of sensitivity, 1.68 times higher level of specificity 
and 1.16 times higher level of accuracy. The frequency 
and structure of postoperative complications in com-
parison by groups is shown in Figure 4.

A good clinical effect was achieved as a result of 
the treatment of patients in the main group of patients 
with the use of endovideosurgical interventions. So 
in the postoperative period, the pain syndrome was 
less pronounced, there was no need for long-term 
observation and treatment in the intensive care unit 
and resuscitation. In addition, the rates of postopera-
tive complications decreased by 32% (including early 
complications by 26.1% and late ones by 5.9%), a good 
cosmetic effect, the average hospital stay was reduced 
by 4.3 ± 0.34 bed-days, and decreased postoperative 
mortality by 11.7%. There was no cosmetic defect on 
the chest and abdominal wall. 

One of the main indicators of the outcome of treat-
ment is mortality, which amounted to 25.6%. 7 (6.4%) 
people died from shock, 13 (10.6%) from multiple organ 
failure, 5 (4.1%) from pulmonary embolism (tab. 4.). 

Table 4
Causes of mortality in thoracoabdominal injuries
№ Causes of 

death
Main 

group(n=) 
% Control 

group 
(n=) 

%

1 Traumatic, 
hemorrhagic 
shock

1 1,5 6 4,9

2 Multiple or-
gan failure

5 7,3 8 6,5

3 Pulmonary 
embolism

2 2,9 3 2,5

TOTAL 8 11,7 17 13,9



Issue 26. February 2023 | Cardiometry | 103

The success of any type of surgical treatment for 
thoracoabdominal injuries is determined by a number 
of indicators. The most important among them are: 
the volume of blood loss, the number of postoperative 
complications and their structure, the mortality rate, 
as well as the duration of inpatient treatment, which 
reflects the economic aspect of this problem. There-
fore, the improved diagnostic and treatment algorithm 
can be used in the diagnosis and treatment of patients 
with thoracoabdominal injuries. 

Conclusion
Applying in practice developed diagnostic and 

treatment algorithm using minimally invasive surgical 
methods allows to reducing the number of unreason-
able laparotomies (5.2%) or complication and trauma-
tism of result of open surgical operation. As well as, 
clinical effectiveness of endovideosurgery in diagnos-
ing and surgical management of thoracoabdominal 

injury is average 1.1 times higher than the traditional 
diagnostic and treatment methods. 
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Abstract
Takotsubo cardiomyopathy, or Takotsubo syndrome, can be 
quite rare found, but however the frequency of diagnosing with 
this disease among patients of cardiology departments is con-
stantly growing. On the one hand, this may be due to improved 
diagnostics of this pathology, and on the other hand, to an 
increasing frequency of mental disorders in the human pop-
ulation and the spread of other risk factors, including drug-in-
duced variants. The pathogenesis of the development of Ta-
kotsubo cardiomyopathy is associated with an increase in the 
level of catecholamines, which may be the result of a reactive 
sympathetic enhancement in response to external factors or be 
the result of taking antidepressants that can produce a similar 
effect. Although the diagnostics of this pathology has made 
significant progress, but however there is still no consensus on 
the strategy of treatment. This is due to the lack of large-scale 
randomized prospective studies that could justify one or anoth-
er therapeutic approach. Basically, the efforts of medical doc-
tors are aimed at maintaining cardiac activity, eliminating the 
trigger of the disease and at treating complications. 
The purpose of this review was to summarize the accumulated 
information related to the problems of etiology, pathogenesis, 
diagnosis and treatment of Takotsubo cardiomyopathy with an 
emphasis on the variants associated with the use of antidepres-
sants. 
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Introduction
In recent years, there has been a worldwide dete-

rioration in mental health in the human population 
that has been significantly exacerbated during the 
COVID-19 pandemic. Against such an unfavorable 
background, the severity of mental symptoms increas-
es in people with premorbid mental health problems, 
and the appearance of corresponding adverse symp-
toms in initially healthy people is also noted [1]. Lim-
itation of social communication and forced loneliness 
resulted in a deterioration in the social well-being of 
the population [2]. 

There is a relationship between chronic non-com-
municable diseases and an increased (2.5 times) prob-
ability of a mental disorder in a human person. The 
risk of premature death in people with mental disor-
ders elevates due to their chronic somatic diseases, the 
prevalence of which is 40-60% higher than that of the 
general population. These individuals often have their 
metabolic and behavioral risk factors. Along with 
other causes, some stressful social factors can act as a 
trigger for the development of stress-specific coronary 
syndromes, including stress cardiomyopathy (SCM) 
or Takotsubo syndrome (TTS) [3]. 

Takotsubo cardiomyopathy, also known as “broken 
heart syndrome”, or TTS, was first described by Hika-
ru Sato in 1990, and it is a stress-induced cardiomyop-
athy (apical ballooning syndrome), that is, a clinical 
condition characterized by a transient dysfunction of 
left ventricular wall motion, provoking the develop-
ment of acute reversible heart failure (HF). TTS is not 
associated with an occlusion of coronary vessels [4]. 

The aim of this article is to study the features of 
Takotsubo myocardiopathy, or Takotsubo syndrome 
(TTS), including cases associated with taking antide-
pressants. 

Occurrence of Takotsubo syndrome 
in the human population

The occurrence rate of TTS is about 2% of all pa-
tients with a clinical manifestation of acute coronary 
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syndrome (ACS): if only women are considered, this 
value rises to 10% [5]. The Nationwide Inpatient Sam-
ple (USA) database identified 6837 patients with TTS 
among 33, 505, 402 hospitalized individuals. An anal-
ysis revealed that women were 8.8 times more likely 
to develop TTS than men, and women over 55 had an 
additional 4.8 times the incidence of the disease than 
young women. Smoking, alcohol consumption, anx-
iety, hyperlipidemia were associated with TTS. The 
peak hospitalization of the considered group of pa-
tients was recorded in the summer time [6]. 

Between 2006 and 2012, the incidence of TTS has 
increased 20-fold, which might partly be explained by 
improved diagnostics of this disease [Y-Hassan]. Takot-
subo syndrome, according to the Cardiology Depart-
ment of the Hospital of Milan, was observed in 1-3% 
of patients hospitalized with ST elevation myocardial 
infarction (MI) (STEMI): mostly elderly women with 
emotional stress or previous (hospitalization) acute ill-
ness. Experts note an increase in the number of cases of 
TTS in 2019-2020, especially during the quarantine pe-
riod [7]. The staff at the University of London demon-
strated similar rates of the in-hospital TTS prevalence, 
which was 2.1% compared with 97.9% in the STEMI 
patients [8]. In addition, compared with the STEMI 
group, the patients with TTS had a lower prevalence 
(42% vs 100%, p<0.05) and severity (the number of 
stenosing plaques covering more than 30% of the ves-
sel diameter) of coronary heart disease (CHD); there 
was no in-hospital mortality, and the 2-year mortality 
(0% vs 5.5%) was reduced, as it was also the case with 
the incidence of adverse cardiovascular events (2.1% 
vs 3.7%). In a meta-analytic study summarizing data 
from 18 publications (n=55557), it has been shown that 
the incidence of life-threatening arrhythmias in TTS is 
6.29%. In the presence of dangerous arrhythmias, these 
patients had a statistically significant increase in the 
risk of in-hospital mortality (OR=4.74; CI: 2.24–10.04; 
p<0.0001) and cardiogenic shock (OR=5.60; CI: 3.51-
8.95; p<0.00001). At the same time, the presence of 
life-threatening arrhythmias in TTS was not signifi-
cantly associated with long-term mortality (OR=2.23 
CI: 0.94–5.28; p=0.07) [9]. 

Pathogenesis of Takotsubo syndrome
The pathogenesis of TTS is triggered by sympa-

thetic nerve stimulation and catecholamine storm. 
Studying the activity of the sympathetic nerve by re-
cording its direct activity, A. Vaccaro et al. revealed 

reduced spontaneous baroreflex control of the sympa-
thetic activity and increased activity of the sympathet-
ic nervous system in patients with TTS [10]. 

Back in 2008, T. Kume et al. found an increase in 
the local concentration of norepinephrine in the aortic 
root and coronary sinus in 5 patients with Takotsubo 
syndrome [11]. Left ventricular (LV) dysfunction in 
TTS is the result of the toxic effect produced by cate-
cholamines on cardiomyocytes. As a result from this ef-
fect, the cardiomyocyte viability decreases, intracellular 
calcium overloading occurs, as a result of suppression 
of the expression of the sarcoplasmic Ca2+-adenosine 
triphosphatase (SERCA2a) gene and an increase in the 
expression of the sarcolipin and phospholamban genes. 
Due to an increase in the ratio of phospholambam/
SERCA2a, the affinity of cardiomyocytes for Ca2+ falls, 
and the contractile activity of the myocardium declines. 
On the other hand, the activation of the PI3K-AKT sig-
naling cascade protects cardiomyocytes from death and 
promotes their rapid regeneration in stress-induced 
cardiomyopathy [12, 13]. 

The effect of a 10-20-fold excess of catecholamine 
levels is a multi-vessel coronary spasm and impaired 
microvascular circulation that initiates a state of 
post-ischemic myocardial stunning. The sympathetic 
tone is regulated by estrogen-mediated expression of 
β-adrenergic receptors, and suppression of the expres-
sion of these receptors is observed in women of repro-
ductive age. This explains the predominance of TTS in 
postmenopausal women cohort [14]. One of the vaso-
constrictor agents in TTS may be α1 endothelium, the 
level of which in blood plasma is increased [15]. 

Clinical manifestations and classification
A typical patient with Takotsubo syndrome has a 

unique profile of a circular left ventricular contrac-
tion dysfunction extending beyond the coronary ar-
tery and likely corresponding to the anatomical sym-
pathetic innervation of the heart. The syndrome is 
mostly found in menopausal women, and it is usually 
preceded by emotional or physical stress. Patients with 
malignant neoplasms and other concomitant chronic 
diseases are more likely to develop TTS [5]. 

TTS is divided into 4 types: apical, basal, midven-
tricular and focal TTS types [4]. In a clinical study 
using magnetic resonance imaging, 4 different types 
of regional ventricular ballooning were distinguished: 
apical (82%), biventricular (34%), median (17%) and 
basal (1%) variants. Left ventricular (LV) ejection 
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fraction was found to be reduced (48%) in patients 
with TTS [16]. 

The classification of Takotsubo myocardiopathy 
based on trigger events according to Inter TAK score 
includes the following classes: 

Class I – TTS associated with emotional stress; 
Class II – TTS associated with physical stress; 
Class IIa – TTS secondary to physical activity, dis-

eases, procedures; 
Class IIb – TTS secondary with regard to neuro-

logical disorders; 
Class III TTS – no identified trigger [17]. 
The TTS clinical course ranges mostly to benign 

outcome, but in some cases it is accompanied by 
life-threatening complications. The clinical picture 
of Takotsubo cardiomyopathy resembles acute coro-
nary syndrome and acute LV failure. Most often, the 
patient complains of chest pain (67.9-75.9%), short-
ness of breath (46.9-51.8%). In some cases, heart beat 
racing (11-12%), syncopes (7.7%-8.9%), nausea and 
/ or vomiting (14-49.5%) are recorded. Sometimes 
life-threatening arrhythmias are observed [18]. In rare 
cases, there may be cardiogenic shock, cardiac arrest, 
and cardiac rupture [19, 20]. 

In patients with TTS, on the ECG the following 
signs can be observed: ST segment elevation, especial-
ly involving the anterior leads; ST depression, T wave 
inversion, QT interval prolongation, ventricular fibril-
lation. All these signs, together with an increase in 
the level of serum myocardial enzymes, may resemble 
acute coronary syndrome [21]. Takotsubo syndrome 
(TTS) is characterized by transient dysfunction of the 
apical segment of the left ventricle (LV) in the absence 
of signs of coronary blood flow limitation. Prolonga-
tion of QTc (normalized QT to heart rate) on the ECG 
is associated with the risk of sudden death in TTS [22]. 

The recently developed Inter TAK score, which has 
a sensitivity of 89% and a specificity of 91%, allows 
distinguishing TTS from acute coronary syndrome. In 
a clinical test, 95% of patients with TTS had a posi-
tive scale score for this disease. In addition, the Inter 
TAK score makes possible to stratify the patients with 
a high risk of adverse outcomes [23]. 

Diagnostics of Takotsubo syndrome
The main tools for the diagnostics of TTS are coro-

nary angiography, left ventricular angiography, trans-
thoracic echography, and magnetic resonance imaging 
(MRI) of the heart. 

Transthoracic ECHO-cardiography (TTE) is a 
highly informative non-invasive examination meth-
od. It makes it possible to delineate the area of dys-
functional myocardium and allows assessing the left 
ventricular function using speckle tracking and tissue 
Doppler velocity. In TTE in patients with TTS, there is 
a decrease in global longitudinal LV deformity, which 
is most pronounced in the middle-inferior lateral, 
middle-inferior, apical-lateral and apical-inferior seg-
ments. Compared with patients with infarction of the 
left anterior descending coronary artery, patients with 
TTS have a more pronounced lesion of the right ven-
tricle (RV). Echo-CG predictors of TTS are pathologi-
cal TAPSE (tricuspid annular plane systolic excursion) 
and RV LS (right ventricular longitudinal strain) in the 
apical segment. A decrease in the ejection fraction and 
the general LV deformity are also observed. The lesion 
of the right ventricle and the pattern of regional left 
ventricular abnormalities help to differentiate between 
TTS and infarction of the left anterior descending cor-
onary artery [24]. Conducting a 2-dimensional Echo-
CG makes it possible to distinguish between variants 
of TTS with the RV damage and without it. In the latter 
case, changes in the left ventricle are less pronounced 
[25]. The measurement of the peak velocity of systolic 
tension has been shown to assess the dynamics of the 
left ventricle during volumetric loading with suppres-
sion of the LV function [26]. The increased mortality 
and incidence of cardiac events in patients with TTS 
may be related to the localization of the global longitu-
dinal deformation of the left ventricle during systole. 
Thus, patients with worse profiles of the basal-lateral 
and mid-lateral segments, and altered global longi-
tudinal deformity have greater in-hospital mortality 
rate. An increased occurrence rate of cardiac events 
has been associated with disorders in the basal-lateral 
and mid-lateral segments [27]. The diastolic function 
is also impaired in TTS, but however it is restored al-
most simultaneously with systolic function [28]. 

The Mayo clinical criteria are widely used in the 
TTS diagnostics procedure. All of them are necessary 
to confirm the diagnosis as listed below: 

1. Transient hypokinesis, akinesis or dyskinesia in 
the middle LV segments with or without involvement 
of the apex, regional wall motion abnormalities. 

2. Single epicardial vascular extension and the fre-
quent presence of a stress trigger. 

3. Absence of coronary vessel occlusion or angio-
graphic evidence of plaque rupture. 
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4. New ECG abnormalities (ST-segment elevation 
and/or T-wave inversion) or moderate increase in car-
diac troponin. 

5. Absence of pheochromocytoma and myocardi-
tis [29]. 

MRI is very important for a comprehensive analy-
sis of the condition of patients with TTS. In addition 
to detecting local abnormalities in the motion of the 
walls of the ventricles of the heart, MRI determines 
the functional characteristics of the ventricles, eval-
uates additional abnormalities and complications 
(pericardial/pleural effusion, blood clots), and charac-
terizes myocardial tissues considering edema, inflam-
mation, necrosis, fibrosis, if any. MRI allows differen-
tiation between TTS and other pathologies, including 
myocarditis, myocardial infarction that is critical for 
prescribing appropriate medication [30]. Positive late 
gadolinium enhancement can determine segments 
with low perfusion, contraction bands in akinetic 
zones of the myocardium, small foci of fibrosis, accu-
mulation of interstitial fluid in cardiomyocytes etc. [4, 
31, 32]. 

Coronary angiography in TTS should be per-
formed in order to exclude the myocardial infarction 
diagnosis. If the Inter TAK score is less than 70, cor-
onary angiography (CAG) with left ventriculography 
should be completed. In patients with high Inter TAK 
scores, TTE is preferable, and in the absence of circu-
lar ballooning, CAG is recommended. Stable patients 
with circular ballooning should undergo CT angiog-
raphy to exclude CAD. In unstable patients with TTS, 
typical complications (such as left ventricular outflow 
tract obstruction) are assessed using CAG and TTE to 
exclude the AMI diagnosis [33]. 

Serum levels of troponin and CK-MB may be elevat-
ed in TTS [34]. In a clinical test, the troponin T levels in 
these patients correlated with the initial ejection frac-
tion and, as a rule, troponin T and troponin I values did 
not exceed 6 ng/mL and 15 mg/mL, respectively [35]. 
The NT-proBNP (ng/L) /myoglobin (μg/L) ratio of 3.8 
makes possible to differentiate TTS from STEMI (sen-
sitivity 89%, specificity 90%), while the NT-proBNP 
(ng/L) /myoglobin ratio (mcg/L), equal to 14, makes it 
possible to differentiate TTS from MI without ST eleva-
tion (sensitivity 65%, specificity 90%) [36]. 

Iatrogenic TTS
Many works have been published that reported on 

the iatrogenic causes of the development of TTS. They 

mainly referred to some consequences of treatment 
with catecholamines [37, 38]. So, in an article by A. 
Azouzi et al. a case with an 18-year-old North African 
male delivered by the emergency ambulance upon his 
β-blocker acebutolol intoxication is treated. Physical 
examination revealed signs of circulatory failure and 
cardiac conduction disturbances. The patient’s hemo-
dynamic status was stabilized by fluid administration 
and ephedrine infusions. The next day after the hos-
pital admission, the patient developed chest pain with 
shortness of breath. The ECG showed an ST segment 
elevation and an increase in troponin up to 8.4 ng/
mL was recorded. Transthoracic echocardiography 
(TTE) revealed a decrease in the LV ejection fraction 
(40%) and apical akinesia. According to the emergen-
cy coronary angiography, the coronary vessels were 
found to be intact, and ventriculography showed api-
cal ballooning with unchanged basal contraction. The 
patient was diagnosed with TTS. Supportive therapy 
improved his hemodynamics [37]. 

An unusual case of TTS resulting from combined 
sympathetic simulation was observed in a hospital in 
Coimbra (Portugal). A 47-year-old woman was admit-
ted to the hospital with severe gastrointestinal symp-
toms and sinus tachycardia; the β-blocker (esmolol) 
medication was prescribed in that case. Shortly after 
taking esmolol, the patient developed cardiogenic 
shock and elevated levels of cardiac biomarkers. The 
respective instrumental examination made it possible 
to exclude the presence of an occlusion of the coro-
nary vessels, but it found basal akinesis with preserved 
apical myocardial contractility that corresponded to 
the non-apical variant of TTS. The authors of that 
clinical report believed that the above case of TTS was 
associated with sympathetic simulation against the 
background of a gastrointestinal disorder, linked with 
the administration of esmolol [39]. 

Some antidepressants can also cause TTS. In the 
article by E. V. Shubnikova et al. the following anti-
depressants have been identified as being capable of 
provoking TTS: 

 – venflaxine (an antidepressant of the group of selec-
tive norepinephrine and serotonin reuptake inhib-
itors); 

 – duloxetine (a serotonin and norepinephrine re-
uptake inhibitor); 

 – milnacipran (antidepressant of the group of selec-
tive norepinephrine and serotonin reuptake inhib-
itors) [40]. 
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Another case has been described with a patient 
who used an excessive amount of venflaxine and de-
veloped cardiogenic shock with clinical and echo-
cardiographic signs of Takotsubo syndrome. Since 
venflaxine, like other norepinephrine and serotonin 
reuptake inhibitors, increases the content of cate-
cholamines, it was considered a trigger for the devel-
opment of the described clinical condition [41]. One 
more study showed an association between TTS and 
the antidepressant use in patients with depressive 
disorders. However, that study was based on a small 
group analysis (n=17), so that an extended cohort 
study is needed to confirm these findings [42]. It is 
obvious that antidepressants, due to their pharmaco-
kinetic features, are able to increase the content of cat-
echolamines in blood. 

Carrying out medical procedures, regardless of the 
prescription of drugs, in some cases may induce the 
development of TTS. Thus, two cases of development 
of stress cardiomyopathy after esophagogastroduo-
denoscopy (EGDS) were described. In a 45-year-old 
woman after the EGDS procedure and the appearance 
of the TTS characteristic symptoms (chest pain, short-
ness of breath, hemoptysis), TTE revealed a hypoki-
netic area in the middle part of the left ventricle with 
an ejection fraction of 45%; the level of the relevant 
cardiac markers in blood was found to be increased. 
In another patient, after the EGDS procedure, a sim-
ilar TTE pattern was observed: hypokinesia of the 
middle part of the left ventricle with an ejection frac-
tion of 58%. The level of CK-MB increased to 19.1 ng/
mL, and troponin I was 5.39 ng/mL. In both patients, 
the symptoms completely disappeared after 3 days 
[43]. In another report, after bronchoscopy, a patient 
according to Echo-CG was diagnosed with a dilated 
cardiomyopathy with an ejection fraction of 10-15%. 
On the ECG detected was an inversion of the T wave 
with respect to the anterior leads. After extubation, a 
re-examination was performed, and the signs of TTS 
persisted [44]. Thus, when carrying out invasive pro-
cedures, one should be aware of such a possible com-
plication as TTS. 

Treatment and prognosis 
of Takotsubo syndrome

Guidelines for the treatment of TTS are not avail-
able because prospective randomized data have not 
been published yet. In uncomplicated cases, treat-
ment is limited to therapy for heart failure [4]. Most 

of the treatment is based on clinical evidence and 
expert consensus (Evidence level C). Patients with 
TTS, given the developing LV dysfunction, are usu-
ally prescribed β-blockers and ACE inhibitors, which 
have a cardioprotective effect, as well as lipid-lowering 
agents, aspirin [19, 29]. Disputes about the expedi-
ency of such administration remain still unresolved. 
So, administration of β-blockers had no effect on the 
30-day in-hospital mortality in a clinical study [45]. 
However, patients taking β-blockers were less likely to 
experience a complication such as heart rupture [20]. 
H. Kim et al., analyzing some clinical data, showed that 
β-blockers and ACE inhibitors were not significant 
predictors of death in patients with TTS and that the 
mortality rate was mainly influenced by oncological 
diseases (RR 2.004; CI 1.334-3.012, p = 0.004), phys-
ical activity provocations (RR 1.882; CI 1.256–2.822, 
p=0.012), history of depression (RR 1.622; CI 1.085–
2.425, p=0.009), and age-related factors (RR 1.059; CI 
1.037–1.081, p<0.001) [46]. 

The treatment regimen is determined by the clin-
ical pattern in the patient in question and his/her 
hemodynamic status. Stable patients are prescribed 
cardioselective β-blockers and ACE inhibitors for 3-6 
months with periodic monitoring with Echo-CG and 
determination of LVEF. Patients with confirmed ven-
tricular thrombus (5% of the TTS cases) are medicated 
with anticoagulants. Hemodynamic instability is treat-
ed with inotropes, and sometimes, as an alternative, 
hemodynamic support is provided through intra-aor-
tic balloon pumping. If an obstruction of LV outflow is 
determined in cardiogenic shock, inotropic drugs are 
avoided, and phenylephrine is administered in combi-
nation with β-blockers [29]. 

Taking into account the frequent stress trigger in 
the disease history of the patients with TTS, as well 
as the peculiarities of the pharmacokinetics of anti-
depressants, the question becomes acute: should pa-
tients with anxiety-depressive disorders take antide-
pressants or should they avoid taking them? It has 
been suggested that even a therapeutic dose of an 
antidepressant can cause the development of drug-in-
duced tachycardia and TTS [47]. According to one 
study of the relationship between TTS and the use of 
antidepressants, the clinical manifestations of patients 
corresponded to the pattern of ACS. A total num-
ber of 78 individuals participated in that study, and 
all of them met the Mayo Clinic criteria for the TTS 
diagnosis. In addition, they were diagnosed with de-
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pression and anxiety. The researchers found that the 
patients with major depressive disorder demonstrat-
ed a reduced reuptake of norepinephrine by neurons, 
which might alter the sympathetic innervation of the 
heart. It was also noted that in the patients taking se-
lective serotonin reuptake inhibitors (SSRIs), the re-
covery of LV ejection fraction was decreased that re-
duced their chances of survival. A decrease in LVEF 
and higher mortality in the patients may be associated 
with a greater arrhythmogenic effect and a negative 
inotropic effect of the above drugs in the examined 
group [48]. The reference literature describes many 
cases of the development of TTS while taking antide-
pressants. Thus, R. Vasuded et al. reported on the case 
with a 52-year-old American woman hospitalized due 
to venlafaxine-induced TTS. The patient started tak-
ing venflaxine 75 mg 4 weeks before her admission. 
She denied stress. Examination revealed dyskine-
sia and ballooning of the LV apex, and the relevant 
cardiac markers were slightly elevated. The female 
patient was administered aspirin, Plavix, nitroglycer-
in, heparin drip. It was recommended to stop taking 
venlafaxine. After 6 weeks, the cardiac performance in 
the patient has been normalized [49]. Some cases of 
TTS developed after taking nortriptyline and lithium 
preparations have also been reported in the reference 
literature [50, 51]. Previously it has been suggested 
that patients with affective disorders are subject to a 
double negative impact due to the following factors: 
1) an increased catecholamine response to stress and 
2) an increased sympathetic sensitivity of the heart to 
catecholamines. This feature predisposes this group 
of patients to TTS [52]. When prescribing antidepres-
sants, clinicians should be aware of the potential for 
developing TTS. 

In patients with TTS, the risk of long-term mor-
tality is comparable to that in case of ACS and ranges 
from 0% to 8%. Their prognosis is influenced by the 
nature of the trigger, in connection with which TTS 
is divided into primary TTS (the result from stress) 
and secondary TTS (caused by the hospital condi-
tions, sepsis, trauma, surgical interventions). The sec-
ondary Takotsubo syndrome is associated with worse 
long-term outcomes. In men with TTS, the prognosis 
is often poor, due to the prevalence of conditions with 
elevated levels of circulating catecholamines. An LV 
ejection fraction value under 35% is an independent 
predictor of short-term and long-term mortality in 
patients with TTS [29, 53]. 

Conclusions
Takotsubo cardiomyopathy, or Takotsubo syn-

drome, being a separate nosological entity has been 
described quite recently, and at present there is not 
enough clinical experience and appropriate prospective 
randomized trials to develop a unified strategy for the 
management and treatment of patients in the group in 
question. Contrary to the initial expectations, the caus-
es and the risk factors for the development of this pa-
thology turned out to be quite diverse and were not as-
sociated only with a stress trigger, but however, in most 
cases, one way or another, they provoked an increase in 
the level of catecholamines in the patient’s blood. 

The pathogenesis of Takotsubo cardiomyopathy is 
rather complicated, but its result is a decrease in the 
contractility of the left ventricle and ballooning of its 
cavity that leads to ineffective hemodynamics and the 
appearance of complaints resembling acute coronary 
syndrome. The combination of transthoracic echocar-
diography and coronary angiography is the most ef-
fective diagnostic tool to differentiate Takotsubo syn-
drome from other diseases. These two methods make 
it possible to identify the characteristic symptoms of 
the disease (balloon dilatation, segmental hypokine-
sia, decreased left ventricular ejection fraction) and 
exclude the presence of the critical occlusion of the 
coronary arteries. 

There is still no consensus on the treatment of Ta-
kotsubo syndrome, and the main treatment methods 
are aimed at eliminating the provoking factor (es-
pecially for iatrogenic causes) and taking measures 
to maintain the cardiac activity. Particular attention 
should be paid to antidepressants, which, due to their 
pharmacokinetics, are able to increase the level of 
catecholamines in blood: it is obvious that such cases 
of Takotsubo cardiomyopathy should be classified as 
class IIA according to the Inter TAK score. 

The prognosis in Takotsubo syndrome is generally 
favorable except for cases associated with a sharp de-
crease in the left ventricular ejection fraction. 

Findings: 
1) Takotsubo syndrome develops as a result from 

mental or physical stress, as well as for iatrogenic rea-
sons; 

2) For individuals with excessive sympathetic acti-
vation, catecholamine derivatives and antidepressants 
from the group of selective norepinephrine and sero-
tonin reuptake inhibitors should be prescribed with 
caution under cardiac activity monitoring; 
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3) Takotsubo syndrome, developed due to tak-
ing antidepressants, should be classified as class IIA 
according to the Inter TAK classification, which in-
cludes, among others, iatrogenic causes of the disease; 

4) A generally accepted strategy for the treatment 
of Takotsubo syndrome has not yet been developed, 
and the efforts of the medical experts are aimed at 
supporting cardiac activity, treating complications and 
eliminating the responsible trigger factors. 

References
1. Rius Ottenheim N, Pan KY, Kok AAL, Jörg F, 
Eikelenboom M, Horsfall M, Luteijn RA, van Oppen 
P, Rhebergen D, Schoevers RA, Penninx BWJH, Gilt-
ay EJ. Predictors of mental health deterioration from 
pre- to post-COVID-19 outbreak. BJPsych Open. 
2022(8):e162. doi: 10.1192/bjo.2022.555.
2. Gafiatulina NH, Vorob'ev GA, Shevchenko AM. 
New loneliness as a factor influencing the social well-be-
ing of the Russian society in the context of restrictive 
measures during the pandemic. Gosudarstvennoe i mu-
nicipal'noe upravlenie. Uchenye zapiski. 2022(1):223-
228. doi: 10.22394/2079-1690-2022-1-1-223-228.
3. Nikiforov SA, Allenov AM., Arestova AA, L'vova 
DP, Alekhin SG. Mental health and chronic noncom-
municable diseases. // Problemy social'noj gigieny, 
zdravoohraneniya i istorii mediciny. – 2020(28):1252-
1258. doi: 10.32687/0869-866X-2020-28-6-1252-1258.
4. Matta A, Delmas C, Campelo-Parada F, Lhermusi-
er T, Bouisset F, Elbaz M, Nader V, Blanco S, Roncalli J, 
Carrié D. Takotsubo cardiomyopathy. Rev Cardiovasc 
Med. 2022(23):38. doi: 10.31083/j.rcm2301038.
5. Y-Hassan S, Tornvall P. Epidemiology, pathogenesis, 
and management of takotsubo syndrome. Clin Auton 
Res. 2018(28):53-65. doi: 10.1007/s10286-017-0465-z.
6. Deshmukh A, Kumar G, Pant S, Rihal C, Murugi-
ah K, Mehta JL. Prevalence of Takotsubo cardiomyop-
athy in the United States. 5 American Heart Journal. 
2012(164): 66–71.e1. doi: 10.1016/j.ahj.2012.03.020.
7. Barbieri L, Galli F, Conconi B, Gregorini T, Lu-
creziotti S, Mafrici A, Pravettoni G, Sommaruga 
M, Carugo S. Takotsubo syndrome in COVID-19 
era: Is psychological distress the key? J Psycho-
som Res. 2021(140):110297. doi: 10.1016/j.jpsy-
chores.2020.110297.
8. Prasad A, Dangas G, Srinivasan M, Yu J, Gersh 
BJ, Mehran R, Stone GW. Incidence and angiograph-
ic characteristics of patients with apical ballooning 
syndrome (takotsubo/stress cardiomyopathy) in the 

HORIZONS-AMI trial: an analysis from a multi-
center, international study of ST-elevation myocardial 
infarction. Catheterization and Cardiovascular Inter-
ventions. 2014(83): 343–348.
9. Rathore SS, Iqbal K, Shafqat S, Tariq E, Tousif S, 
UlHaq ZG, Fernández-Sánchez D, Hernández-Wood-
bine MJ, Granados-Mendoza SC, Lacouture-Cárdenas 
NA, Avendaño-Capriles CA, Maheshwari C, Iqbal A, 
Mahalwar G, Shariff M, Kumar A. Meta-analysis of 
incidence and outcomes of life-threatening arrhyth-
mias in takotsubo cardiomyopathy. Indian Heart J. 
2022(74):110-119. doi: 10.1016/j.ihj.2022.01.005.
10. Vaccaro A, Despas F, Delmas C, Lairez O, Lam-
bert E, Lambert G, Labrunee M, Guiraud T, Esler M, 
Galinier M, Senard JM, Pathak A. Direct evidences for 
sympathetic hyperactivity and baroreflex impairment 
in Tako Tsubo cardiopathy. PLoS One. 2014(9):e93278. 
doi: 10.1371/journal.pone.0093278.
11. Kume T, Kawamoto T, Okura H, Toyota E, Neishi Y, 
Watanabe N, Hayashida A, Okahashi N, Yoshimura Y, 
Saito K, Nezuo S, Yamada R, Yoshida K. Local release of 
catecholamines from the hearts of patients with tako-tsu-
bo-like left ventricular dysfunction. Circ J Off J Jpn Circ 
Soc. 2008(72):106–108. doi: 10.1253/circj.72.106.
12. Nef HM, Möllmann H, Akashi YJ, Hamm CW. 
Mechanisms of stress (Takotsubo) cardiomyopathy. 
Nature Reviews. Cardiology. 2010(7):187–193. doi: 
10.1038/nrcardio.2010.16.
13. Nef HM, Möllmann H, Troidl C, Kostin S, Voss 
S, Hilpert P, Behrens CB, Rolf A, Rixe J, Weber M, 
Hamm CW, Elsässer A. Abnormalities in intracellular 
Ca2+ regulation contribute to the pathomechanism of 
Tako-Tsubo cardiomyopathy. European Heart Journal. 
2010(30):2155–2164. doi: 10.1093/eurheartj/ehp240.
14. Rodríguez M, Rzechorzek W, Herzog E, Lüscher 
TF. Misconceptions and Facts about Takotsu-
bo Syndrome. The American Journal of Medicine. 
2019(132):25-31. doi:10.1016/j.amjmed.2018.07.007.
15. Jaguszewski M, Osipova J, Ghadri J, Napp LC, Wide-
ra C, Franke J, Fijalkowski M, Nowak R, Fijalkowska M, 
Volkmann I, Katus HA, Wollert KC, Bauersachs J, Erne P, 
Lüscher TF, Thum T, Templin C. A signature of circulat-
ing microRNAs differentiates takotsubo cardiomyopathy 
from acute myocardial infarction. European Heart Jour-
nal. 2014(35):999–1006. doi: 10.1093/eurheartj/eht392.
16. Eitel I, von Knobelsdorff-Brenkenhoff F, Ber-
nhardt P, Carbone I, Muellerleile K, Aldrovandi A, 
Francone M, Desch S, Gutberlet M, Strohm O, Schuler 
G, Schulz-Menger J, Thiele H, Friedrich MG. Clinical 



112 | Cardiometry | Issue 26. February 2023

characteristics and cardiovascular magnetic resonance 
findings in stress (takotsubo) сardiomyopathy. JAMA. 
2011(306):277 -286. doi: 10.1001/jama.2011.992.
17. Ghadri JR, Kato K, Cammann VL, Gili S, Jurisic 
S, Di Vece D, Cammann VL, Gili S, Jurisic S, Di Vece 
D, Candreva A, Ding KJ, Micek J, Szawan KA, Bac-
chi B, Bianchi R, Levinson RA, Wischnewsky M, Sei-
fert B, Schlossbauer SA, Citro R, Bossone E, Münzel 
T, Knorr M, Templin C. Long-term prognosis of pa-
tients with Takotsubo syndrome. J Am Coll Cardiol. 
2018(72):874–882. doi: 10.1016/j.jacc.2018.06.016.
18. Boldueva S.A., Evdokimov D.S. Takotsubo cardio-
myopathy. Review of literature data: clinical picture, 
diagnostic algorithm, treatment, prognosis. Part II. 
Rossijskij kardiologicheskij zhurnal. 2022(27):120-
128. doi:10.15829/1560-4071-2022-4994.
19. Barmore W, Patel H, Harrell S, Garcia D, Calk-
ins JB Jr. Takotsubo cardiomyopathy: A comprehen-
sive review. World J Cardiol. 2022(14):355-362. doi: 
10.4330/wjc.v14.i6.355.
20. Kumar S, Kaushik S, Nautiyal A, Choudhary SK, 
Kayastha BL, Mostow N, Lazar JM. Cardiac rupture in 
takotsubo cardiomyopathy: a systematic review. Clin 
Cardiol. 2011(34):672–676. doi: 10.1002/clc.20957.
21. Previtali M, Repetto A, Panigada S, Camprotondo 
R, Tavazzi L. Left ventricular apical ballooning syn-
drome: prevalence, clinical characteristics and patho-
genetic mechanism in a European population. Inter-
national Journal of Cardiology. 2009(134):91– 96.
22. Kulik VL, Yabluchanskij NI. QT interval in a car-
diology clinic. Vestnik Har'kovskogo nacional'nogo 
universiteta imeni V.N. Karazina. Seriya «Medicina». 
2009(18):73-96.
23. Ghadri JR, Cammann VL, Jurisic S, Seifert B, Napp 
LC, Diekmann J, Bataiosu DR, D'Ascenzo F, Ding KJ, 
Sarcon A, Kazemian E, Birri T, Ruschitzka F, Lüscher 
TF, Templin C. A novel clinical score (InterTAK Di-
agnostic Score) to differentiate takotsubo syndrome 
from acute coronary syndrome: results from the In-
ternational Takotsubo Registry. European Journal of 
Heart Failure. 2018(19):1036–1042.
24. Cai L, Addetia K, Medvedofsky D, Spencer KT. 
Myocardial strain may be useful in differentiating 
Takotsubo cardiomyopathy from left anterior de-
scending coronary artery ischemia. // Int J Cardiol. 
2017(230):359-363. doi: 10.1016/j.ijcard.2016.12.104.
25. Heggemann F, Hamm K, Brade J, Streitner F, 
Doesch C, Papavassiliu T, Borggrefe M, Haghi D. 
Right ventricular function quantification in Takot-

subo cardiomyopathy using two-dimensional strain 
echocardiography. // PLoS One. 2014(9):e103717. doi: 
10.1371/journal.pone.0103717.
26.  Vicario MLE, Caso P, Martiniello AR, Fontanella L, 
Petretta M, Sardu C, Petretta MP, Bonaduce D. Effects of 
volume loading on strain rate and tissue Doppler veloci-
ty imaging in patients with idiopathic dilated cardiomy-
opathy. J Cardiovasc Med (Hagerstown). 2006(7):852-8. 
doi: 10.2459/01.JCM.0000253826.44234.09.
27. Dias A, Franco E, M Rubio, Bhalla V, Pressman 
GS, Amanullah S, Hebert K, Figueredo VM. Useful-
ness of left ventricular strain analysis in patients with 
takotsubo syndrome during acute phase. // Echocardi-
ography. 2018(35):179-183. doi: 10.1111/echo.13762.
28. Kumar S, Waldenborg M, Bhumireddy P, Ramkis-
soon K, Loiske K, Innasimuthu AL, Grodman RS, Heitner 
JF, Emilsson K, Lazar JM. Diastolic function improves af-
ter resolution of takotsubo cardiomyopathy. // Clin Physi-
ol Funct Imaging. 2016(36):17-24. doi: 10.1111/cpf.12188.
29. Ahmad SA, Brito D, Khalid N, Ibrahim MA. Ta-
kotsubo Cardiomyopathy. 2022 Mar 24. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing; 
2022 Jan–. PMID: 28613549.
30. Jensch PJ, Stiermaier T, Eitel I. Takotsubo Syn-
drome-Is There a Need for CMR? Curr Heart Fail Rep. 
2021(18):200-210. doi: 10.1007/s11897-021-00518-x.
31. Ismail TF, Hsu L, Greve AM, Gonçalves C, Jabbour 
A, Gulati A, Hewins B, Mistry N, Wage R, Roughton M, 
Ferreira PF, Gatehouse P, Firmin D, O’Hanlon R, Pen-
nell DJ, Prasad SK, Arai AE. Coronary microvascular 
ischemia in hypertrophic cardiomyopathy a pixel-wise 
quantitative cardiovascular magnetic resonance perfu-
sion study. Journal of Cardiovascular Magnetic Reso-
nance. 2015(16):49. doi: 10.1186/s12968-014-0049-1.
32. Naruse Y, Sato A, Kasahara K, Makino K, Sano M, 
Takeuchi Y, Nagasaka S, Wakabayashi Y, Katoh H, Sa-
toh H, Hayashi H, Aonuma K. The clinical impact of 
late gadolinium enhancement in Takotsubo cardiomy-
opathy: serial analysis of cardiovascular magnetic res-
onance images. Journal of Cardiovascular Magnetic. 
2012(13):67. doi: 10.1186/1532-429X-13-67.
33. Ghadri JR, Wittstein IS, Prasad A, Sharkey S, Dote 
K, Akashi YJ, Cammann VL, Crea F, Galiuto L, Desmet 
W, Yoshida T, Manfredini R, Eitel I, Kosuge M, Nef 
HM, Deshmukh A, Lerman A, Bossone E, Citro R, 
Ueyama T, Corrado D, Kurisu S, Ruschitzka F, Win-
chester D, Lyon AR, Omerovic E, Bax JJ, Meimoun P, 
Tarantini G, Rihal C, Y.-Hassan S, Migliore F, Horow-
itz JD, Shimokawa H, Lüscher TF, Templin C. Inter-



Issue 26. February 2023 | Cardiometry | 113

national Expert Consensus Document on Takotsubo 
Syndrome (Part II): Diagnostic Workup, Outcome, 
and Management. Eur Heart J. 2018;39(22):2047–
2062. doi: 10.1093/eurheartj/ehy077.
34. Jeon U, Park S, Park S, Lee EY, Gil HW. Clinical 
characteristics of stress cardiomyopathy in patients 
with acute poisoning. Sci Rep. 2018(8):223. doi: 
10.1038/s41598-017-18478-5.
35. Ramaraj R, Sorrell VL, Movahed MR. Levels 
of troponin release can aid in the early exclusion of 
stress-induced (takotsubo) cardiomyopathy. Experi-
mental and Clinical Cardiology. 2011(14):6–8.
36. Fröhlich GM, Schoch B, Schmid F. Takotsubo car-
diomyopathy has a unique cardiac biomarker profile: 
NT-proBNP/myoglobin and NT-proBNP/troponin 
T ratios for the differential diagnosis of acute coro-
nary syndromes and stress induced cardiomyopathy. 
Int J Cardiol. 2012(154):328–332. doi: 10.1016/j.ij-
card.2011.09.077.
37. Azouzi A, Omri M, Kraiem H, Mbarek H, Slim M, 
Boussarsar M. Iatrogenic epinephrine-induced Takot-
subo cardiomyopathy in beta-blocker poisoning: case 
report. Cor et Vasa. 2019(61):e319-322. https://doi.
org/10.1016/j.crvasa.2018.06.004.
38. Ward C, Qazi A, Alqasrawi M, Adeola O, Marthal-
er B. Reverse takotsubo from iatrogenic stress induced 
cardiomyopathy. J Am Coll Cardiol. 2019(73):2195.
39. Teixeira R, Sousa M, Amorim C, Ribeiro M. Iat-
rogenic reverse takotsubo cardiomyopathy. Echo Res 
Pract. 2014(1):I1–I3. doi: 10.1530/ERP-14-0009.
40. Shubnikova E.V., Bukatina T.M., Kaperko D.A., 
Vel'c N.Yu., Darmstukova M.A., Kazakov A.S., Snegire-
va I.I., Zhuravleva E.O., Kutekhova G.V. Post-marketing 
safety studies of medicines: analysis of the recommen-
dations of foreign regulatory authorities. Bezapasnost' 
i risk farmakoterapii. 2018(6):130-137. https://doi.
org/10.30895/2312-7821-2018-6-3-130-137.
41. Elhami N, Engerström L. Venlafaxine was sus-
pected to have triggered life-threatening takotsubo 
syndrome. Lakartidningen. 2021(4);118:20187.
42. Sancassiani F, Carta MG, Montisci R, Preti A, 
Machado S, Moro MF, Marchetti MF, Meloni L. Ta-
kotsubo Syndrome is Associated with Mood Disor-
ders and Antidepressants Use, not with Anxiety and 
Impairment of Quality of Life Due to the Psychiat-
ric Disorders. Clin Pract Epidemiol Ment Health. 
2018(14):26-32. doi: 10.2174/1745017901814010026.
43. Yu JW, Park J, Song PS, Park JH, Kim MS, Jeon 
GJ, Kim TO. Two Cases of Stress Cardiomyopathy 

during Esophagogastroduodenoscopy. Clin Endosc. 
2016;49:76–80. doi: 10.5946/ce.2016.49.1.76.
44. Hui Mbbs S, Kwok A, Chan W, Leong Tan K. Ta-
kotsubo cardiomyopathy as an adverse event post 
bronchoscopy. Chest. 2019(156):A1862. doi: https://
doi.org/10.1016/j.chest.2019.08.1608.
45. Isogai T, Matsui H, Tanaka H, Fushimi K, Yasu-
naga H. Early β-blocker use and in-hospital mor-
tality in patients with Takotsubo cardiomyopa-
thy. Heart. 2016(102):1029–1035. doi: 10.1136/
heartjnl-2015-308712.
46. Kim H, Senecal C, Lewis B, Prasad A, Rajiv G, Le-
rman LO, Lerman A. Natural history and predictors 
of mortality of patients with Takotsubo syndrome. 
Int J Cardiol. 2018(267):22–27. doi: 10.1016/j.ij-
card.2018.04.139.
47. Zvonarev V. Takotsubo Cardiomyopathy: Medical 
and Psychiatric Aspects. Role of Psychotropic Medica-
tions in the Treatment of Adults with "Broken Heart" 
Syndrome. Cureus. 2019(11):e5177. doi: 10.7759/cu-
reus.5177.
48. Dias A, Franco E, Figueredo VM., Hebert K, Que-
vedo HC. Occurrence of Takotsubo cardiomyopathy 
and use of antidepressants. International Journal of 
Cardiology. 2014(174):433–436. doi:10.1016/j.ij-
card.2014.04.028.
49. Vasudev R, Rampal U, Patel H, Patel K, Bikkina M, 
Shamoon F. Selective serotonin-norepinephrine re-
uptake inhibitors-induced takotsubo cardiomyopathy. 
N Am J Med Sci. 2016;8:312–315. DOI: 10.4103/1947-
2714.187153.
50. De Roock S, Beauloye C, De Bauwer I, Gurne 
O, Gerber B, Hantson P. Tako-tsubo syndrome fol-
lowing nortriptyline overdose. Clin Toxicol (Phila) 
2008(46):475–478. doi: 10.1080/15563650701519786.
51. Kitami M, Oizumi H, Kish S, Furukawa Y. Ta-
kotsubo cardiomyopathy associated with lithium in-
toxication in bipolar disorder: a case report. J Clin 
Psychopharmacol. 2014(34):410–411. doi: 10.1097/
JCP.0b013e3182a95a27.
52. Ziegelstein, RC. (2010). Depression and Ta-
ko-Tsubo Cardiomyopathy. The American Journal of 
Cardiology. 2010(105):281–282. doi:10.1016/j.amj-
card.2009.09.002.
53. Akashi YJ. Long-term prognosis in patients with 
Takotsubo syndrome. Eur J Heart Fail. 2019(6):790-
791. doi: 10.1002/ejhf.1417.



114 | Cardiometry | Issue 26. February 2023

ORIGINAL RESEARCH Submitted: 21.01.2023; Accepted: 12.02.2023; Published online: 25.02.2023

Cognitive and Ethical Reasons 
for the Dissident Movement 
in Epidemiology

Тatyana I. Bocharova1*, Elena B. Kokoreva2, 
Valentina D. Shakolyukova1

1Moscow Technical University of Communications and Informat-
ics, 123423, Russia, Moscow, Narodnogo Opolcheniya str. 32
2Moscow State Regional University, 105005, Russia, Moscow, 
Radio str. 10А 

Corresponding author: 
t.i.bocharova@mtuci.ru

Abstract
The article discusses several fundamental reasons for the emer-
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over a stressful situation was developed by the Moscow an-
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Introduction
The invention and mass use of vaccines has made 

an enormous contribution to public health. Thanks to 
vaccines, the occurrence rate of many infectious dis-
eases in the world (smallpox, diphtheria, measles, po-
liomyelitis etc.) has decreased by 95-100%. To a large 
extent, it is just the mass vaccination that has been of 
crucial importance to provide an increase in average 
life expectancy in humans and an explosive growth of 
the world’s population (from 1.650 billion people in 
1900 to 8 billion in 2022), despite the fact that millions 
of lives in the 20th century were claimed by the Span-
ish flu pandemic and two world wars. Despite these 
achievements, in parallel with immunization, an an-
ti-vaccination movement has appeared and exists, the 
essence of which boils down to an opposite statement, 
namely: the abolition of vaccination promises people a 
healthy life free of vaccine-induced allergic, infectious, 
autoimmune, oncological and other diseases. This ar-
ticle makes an attempt to analyze some reasons for the 
existence of the anti-vaccination movement and a neg-
ative view on vaccination. Some examples presented 
herein are drawn from the history of smallpox, cholera 
and coronavirus epidemics. 

Smallpox
Smallpox, the only infectious disease that has been 

completely eradicated, was one of the worst disasters 
in the history of mankind. Smallpox killed 25 to 30 
percent of all those infected; most of the survivors 
were disfigured with horrific pitted scars. Beginning 
with the sixteenth century, smallpox affected both rich 
and poor, constantly changing the course of human 
history. The initial symptoms of smallpox are those 
typical for an infectious disease with fever and head-
ache, but the further symptoms cannot be confused 
with anything else. The skin of the body and of the 
face of the patient turns to fluid-filled blisters, which 
smell heavily and hurt. Smallpox is highly contagious 
and spreads easily even by talking, resulting in almost 
everyone being infected. It is believed that more peo-
ple died from smallpox than from the “black death”: 
the plague, namely about 500 million people [1, P. 2]. 
Many monarchs died from smallpox, the Russian Tsar 
Peter II among them. But the largest consequence of 
this epidemic was a reduction in the indigenous popu-
lation of the North America from about 70 million to 
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600 thousand people, when the European conquerors 
brought smallpox there [1 P. 12]. 

There was no vaccine against that disease available 
until 1796, when it was developed by the English rural 
doctor Edward Jenner. After Jenner had published his 
relevant monograph in 1798, his method of vaccination 
spread with a surprising speed throughout England, 
reaching not only large cities, but also many small and 
rural settlements. Very quickly, Jenner’s research work 
was translated into several languages, and the vacci-
nation was introduced by Spain, Austria, France, Ger-
many, Hungary, Scandinavia, and the United States. 
By 1820, Jenner’s vaccinations had halved the small-
pox death rate in Europe. Smallpox was such a terrible 
disease of mankind that vaccination against it seemed 
to be a salvation, and vaccination against smallpox in 
Britain 1853 became mandatory according to the Vac-
cination Act for all newborn children [2 P. 13]. 

But as soon as the occurrence rate of smallpox and 
its mortality declined, the anti-vaccination movement 
intensified. In the middle of the 19th century, there were 
already quite a few parents in England who refused the 
vaccination of their children. In 1866, Richard Butler 
Gibbs, his brother George and his cousin John Gibbs 
founded the Compulsory Vaccination Fighters League 
[3 P. 38]. The Gibbs brothers called: Stop the hand of 
the grafter, join our fierce war against the procedure 
that sows so much disease and death. May Britain 
trample under foot this monstrous, deadly interference 
with the laws of nature, may it crush it forever! [2 P. 
92] They published a huge number of leaflets, book-
lets and posters against vaccination. Among them, for 
example, there was a leaflet with “Vampire Vaccinator”, 
where the doctor was likened to a vampire hovering 
over a pregnant woman, waiting for her to have a child 
in order to torture it [3 P. 138]. Vaccine opponents have 
argued that vaccination “accounts for countless human 
sacrifices every year to appease an imaginary Satan”. 
Some performances were held in some English villag-
es, where doctors rode cows, holding on to their tails, 
and at the end Jenner’s effigy was hung, beheaded or 
dragged to the police station for interrogation [3 P. 51]. 
Of course, the quality of the vaccine in those days was 
far from ideal, and the rules for disinfection were of-
ten not followed at all, so there were side effects from 
vaccinations, of course, but people were not concerned 
about the purity of vaccines, they were rather cared, for 
example, that vaccination might induce some cow-de-
rived properties in humans. 

Chen’s theory of the phases 
of a vaccination cycle

Let us consider the Chen’s theory of the phases 
of a vaccination cycle as the first, most obvious, 
reason for the emergence and strengthening of the 
anti-vaccination movement. In 1998, Robert Chen, 
being employed by the US Centers for Disease 
Control and Prevention, brought to the attention 
of scientists his theory called The Natural History 
of an Immunization Program. He plotted the pop-
ulation’s long-term response to immunization and 
divided it into several stages. At the first stage, ev-
eryone is very afraid of an infectious disease. For 
example, in the 40s of the 20th century, parents saw 
with their own eyes how small children died from 
diphtheria and pertussis, since these diseases were 
very common, and willingly agreed to vaccination. 
And in the fifties, everyone was prepared to imme-
diately vaccinate children against polio, since many 
had some acquaintances, who were paralyzed or 
died from that virus. In the sixties, people saw the 
terrible consequences of measles, mumps or rubel-
la. Measles could initiate pneumonia or encephali-
tis, mumps might cause deafness in children, and 
pregnant women with rubella had children with se-
rious congenital birth defects. In the first section of 
the above mentioned plot, the immunization curve 
goes up. 

At the second stage, when the used vaccines dras-
tically reduce the incidence and seem less dangerous 
for parents, the fear of side effects from vaccinations 
comes first. It can be said that vaccines become “vic-
tims of their own success”. At this stage, the level of 
immunization reaches its plateau. 

At the third stage, as more and more people be-
come ‘vaccinated’, the overall immunization rate 
drops. At the fourth stage, due to the insufficient 
percentage of those vaccinated, the herd immunity 
protecting the unvaccinated individuals falls, and 
they begin to fall ill. Mortality from diseases that 
could have been prevented by vaccinations is on the 
rise, and parents are once again rushing to get vac-
cines for help. Immunization rates are on the rise 
again. If people would be able to be taught by histo-
ry, the fourth deadly stage could have been avoided 
[4 P. 282]. Thus, Robert Chen shows that the scope 
and activity of the anti-vaccination movement large-
ly depends on the actual phase of the immunological 
cycle in question. 
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Cognitive-psychological causes 
of dissidence. The effect of cognitive 
simplicity

By the word “cognitive” we mean the process by 
which information is processed in our mind. This 
process has its own laws and regularities. The effect of 
cognitive simplicity suggests a simple explanation of a 
phenomenon. Such simple explanations are easy to ac-
cept, easy to borrow, and easy to spread. According to 
Moscow anthropologist Alexandra Arkhipova, simple 
explanations are like “sugar” for the human brain: this 
is largely due to the rapid spread of talks and gossips, 
simple stories and conspiracy theories. What is quick-
ly understood is easily translated further. It is difficult 
for an individual far from science to realize an effect 
of a vaccine or a structure of a virus. In order to some-
how understand this, the human subject is trying to 
simplify scientific information that leads to a cognitive 
distortion and a production of an illusion of a proper 
understanding thereof. Such a cognitive deformation 
of the perception and the analysis induces the creation 
of illusions in the human individuals that they really 
understand the causes of the appearance and develop-
ment of the epidemic, including vaccination [7]. 

In the 19th century in England, people believed 
that since the vaccine was made from the fluid taken 
from the pustules on the body of cows, then through 
the vaccination a person could take over something 
from the cow. Of course, such a primitive understand-
ing distorted the real picture to the point of grotesque, 
and now it seems rather ridiculous to us, but even sci-
entists could not explain the mechanism of vaccina-
tion at that time, because the science of microbiology 
simply did not exist yet. And common citizens were 
looking for their simplified explanations. The painting 
by James Gillray is widely known, where in the center 
he depicted Jenner vaccinating a woman. Something 
is happening to people around there: someone has a 
cow’s muzzle instead of a human face, another person 
has grown horns, someone has calves in the form of 
boils on their hands or tumors on their faces... Now 
we perceive this picture as a cartoon, but what did 
the author bear in his mind when painting it in 1802? 
How did the audience perceive it at that time?! Even 90 
years after the painting of this picture, in 1895, in the 
city of Gloucester, some parents refused to vaccinate 
their children, since they did not want “the beast to 
move into their child”, otherwise it would “fall on all 
fours and run to graze in the field” [3 P. 125]. A similar 

example of today is the statement of opponents of vac-
cination against coronavirus that the vaccine changes 
human DNA, which is an absolutely unscientific state-
ment. 

Locus of control and response to epidemic
An important property of human psychology is 

the concept of “locus of control”. Those human sub-
jects who tend to believe that they can control the 
circumstances and achieve results by themselves are 
individuals with a predominance of “an internal locus 
of control. ” On the contrary, human subjects with a 
predominance of “an external locus of control” believe 
that circumstances are beyond their control, and that 
everything that happens to them is determined by the 
external factors. In situations of social catastrophes, to 
which epidemics belong, the number of people with 
the “external locus of control” increases enormously, 
that is, uncertainty, anxiety, a tendency to “hide” from 
unsolvable problems or find a simple, affordable solu-
tion or to contact supernatural occurrences can grow 
in a society. [6]. 

An example is the pagan ritual behavior of the pop-
ulation during the cholera epidemic in Russia in the 
19th century. Refusing doctors, the people, however, 
actively used their own, often mystical, ways to fight 
the epidemic. So, for example, the Ingush, in order 
to protect their villages from cholera, arranged mys-
terious processions through some local underground 
galleries. First, two wells were dug, connected by an 
underground passage, and people in turn, descend-
ing into one well, squeezed through a narrow under-
ground gallery, spitting everywhere along the way, to 
reach the second well. In the villages along the Malka 
River, processions were held at dead of night along the 
roads and fields. That was attended by guys, equipped 
with pitchforks, pokers and cudgels, and girls with 
their underwear only, having their loose hair down. 
According to their beliefs, cholera entered the villages 
at night in the form of a living creature, which, upon 
meeting, had to be beaten. For a casual belated trav-
eler, such a meeting could involve his or her death. 
The Dukhobors during the epidemic struggled with 
the “infected fire. ” They kindled a fire by rubbing two 
logs, called it “live”, and, knocking on the doors of the 
villagers at midnight, offered them to extinguish the 
existing, “infected” fire, and take a new one from them 
[7 P. 131]. Thus, in times of epidemics, the ancient 
customs of the times of idolatry were revived. The 
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writer Vladimir Korolenko wrote: “The most absurd 
rumors, the most insulting rumors for our “national 
pride” were swept by clouds. Mostly, they rushed from 
the lower Volga regions, from the Caspian Sea and 
Astrakhan. It seemed that before the infection, ahead 
thereof, the wind drove that cloud of absurd rumors, 
which then scattered, buzzing over all of Russia, like 
poisonous flies” [7 P. 134]. “Indeed, under the condi-
tions of social catastrophes, people not only do believe 
in illusory phenomena more and more, but also begin 
to exchange information about it in a more extensive 
way, ” suggests Alexandra Arkhipova [7]. 

In a 2008 study descriptively titled “Lacking con-
trol increases illusory pattern perceptions” scientists 
Jennifer A Whitson at the University of Texas, USA 
and Adam D Galinsky at Northwestern University 
looked at how internal organization affects psycho-
logical well-being. They have arrived at a conclusion 
that when people are unable to objectively acquire a 
sense of control, they try to achieve it through their 
sensory-illusory perception. People tend to escape 
and avoid uncertainty with responding to the latter 
by searching for some patterns in their environment. 
A sense of control is necessary for our well-being: a 
person can think clearly and make informed decisions 
only in a state, where he/she can recognize and realize 
that the situation is controlled by him/her. As a result, 
human subjects instinctively identify some patterns, 
which contribute to restoration of control over the sit-
uation, even if these patterns are illusory. They begin 
to see the patterns even there where they are not avail-
able at all [8]. 

Michael Shermer presents his observations of mod-
ern athletes that when players on the field are con-
stantly successful, they hardly resort to superstitious 
rituals, but when they fail, magical thinking suddenly 
appears from somewhere, and they utilize all sorts of 
the bizarre ritualized behavior [6]. 

Inability of risk ranking
Although the level of education is not decisive 

in the problem of a person’s commitment to the 
anti-vaccine movement, it does matter. A broader 
outlook, an ability to compare different phenomena 
with each other, a more developed logical thinking 
– these features of an educated person can support 
him/her in taking his/her more objective position in 
matters related to infections and vaccinations. To a 
large extent, the skills of comparing risks and mak-

ing decisions are also associated with the subject’s 
education and awareness. A person should be able 
to evaluate an event. What is the probability of its 
implementation? A small, medium or a high score? 
Another set of variables is related to the consequenc-
es thereof: what will they be? Tolerable, very serious 
or critical, inacceptable? Some people can rank risks 
and make decisions in a more reasonable manner, 
and crucial for them are those events that are both 
serious and highly probable. The other part of peo-
ple, especially in a state of stress, when deciding on 
vaccination, consider minimal or moderate risks, as 
well as significant, but acceptable ones, to be criti-
cal, that is, inacceptable. This group of people can 
be called “overreacted individuals”, states Alexandra 
Arkhipova. They are afraid of some harmful effects 
of the vaccine on their health, but at the same time 
they cannot adequately assess the risk of the conse-
quences of the disease itself. In this situation, a small 
risk of vaccination cannot be correlated with a high 
risk of death or disability as a result from infection. 
To a greater extent, “the overreacted cohort” includes 
people with chronic diseases. Distorted orientation 
of them is also facilitated by the fact that “the over-
reacted cohort” for the most part is quite satisfied 
with simple information and do not make efforts to 
familiarize themselves with strong evidence data [7]. 

Pseudo-scientific talks and gossips
A separate group of reasons for maintaining the 

anti-vaccine movement are the so-called “pseudo-sci-
entific talks and gossips”. Vaccine opponents often 
seem to love science and use it as a mouthpiece, but 
actually they accept pseudo-scientific talks and gos-
sips including scientific misconceptions. This pseu-
do-medical advice is much more dangerous than sim-
ply denying treatment and vaccinations or believing 
in conspiracy theories, as it uses scientific terminolo-
gy and gives an illusion of a scientific approach. These 
include theories that the vaccine does not protect 
against the disease in question, but can infect by itself, 
that the likelihood of side effects is much higher than 
the “imaginary” benefit, that the vaccine leads to in-
fertility, chronic diseases, and, finally, that the vaccine 
is useless and does not protect against the disease, and 
so on [7]. For each of these false statements or hesi-
tancy, anti-vaxxers can offer their own, erroneous and 
superficial, but using scientific terms, explanation or 
justification. 
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The level of mistrust in a society
The level of vaccination in a society correlates with 

the general public mood in terms of trust-distrust in 
their government, local authorities, judges, doctors, 
healthcare contractors and each other. If the level of 
trust in a society is high enough, then people are more 
likely to trust the healthcare centers that recommend 
vaccinations; and vice versa. According to A. Arkh-
ipova, there is a direct connection between the level 
of vaccination and, in the negative scenario version, 
with the “corruption rating”: “The corruption rating” 
is the feeling that everyone around me is taking bribes, 
making unfair deals; that life is unfair and, in many re-
spects, depends on nepotism connections and bribes. 
The higher the rating of corruption in a society, the 
more people believe that everything around them is 
filled with deceit, and the less they tend to trust vac-
cines and vaccination officers and doctors [7]. 

Discrimination against marginalized groups
Professor Michael Willrich described the smallpox 

epidemic in the United States at the turn of the 19th and 
20th centuries in his book “Pox: An American History”: 
There was widespread distrust of government officials 
and discrimination against marginalized groups in so-
ciety in general. For example, groups of African Ameri-
cans were highly suspicious of white healthcare officers 
in general and their vaccinations in particular [11]. A 
hundred years later, the situation remains unchanged. 
On July 4, 2020, a huge audience of blacks around the 
world listened to a three-hour speech by the “Minis-
ter of Islam” of the United States Louis Farrakhan. He 
called for skepticism referring to “white drugs” to treat 
a disease that had disproportionately affected blacks 
(keeping in mind COVID-19). Addressing the Afri-
cans, Farrakhan said: “If they come up with a vaccine, 
be careful! Before agreeing to a Covid vaccine, you need 
to consult a black doctor!” [9]. 

How many deaths from smallpox in the 19th cen-
tury in England would have been avoided if it were 
not for the anti-vaccination movement! In the 1870s, 
a wave of smallpox affected the cities of that country 
again. The AntiVaccination Leagues that arose at that 
time demanded the abolition of compulsory vaccina-
tion as an ineffective measure, but in 1871 the author-
ities performed harder sanctions against vaccination 
refusal that generated a counter wave of resistance for 
about twenty years. The level of public distrust of the 
authorities in this case is characterized, for example, 

by the fact that only in one small town in England – 
Leicester – about six thousand law suits referred to the 
issue of refusing to vaccinate have been submitted [10]. 

By 1884, a massive campaign against compulso-
ry vaccination had borne bitter fruit. An example is 
again the Leicester data. During the second half of 
1883, 2281 children were born in the city, and only 
707 of them were vaccinated; 280 of 1438 unvaccinat-
ed died. Strikingly, ignoring the 280 deaths of unvac-
cinated children within six months only, the parents 
and citizens of Leicester passed a resolution stating 
true satisfaction with the protection of their parental 
rights against the supporters of vaccination and med-
ical despotism, seeking to establish control over every 
household in the country [10]. 

Belief in “conspiracy theories”
The essence of distrust in a society is the flourish-

ing of conspiracy theories. “The conspiracy theorists” 
believe that the vaccine (like the artificially induced 
epidemic itself!) is primarily an instrument of social 
control, that is, a means of spreading high-mortality 
diseases and reducing the population [7]. The idea of 
“Big Pharma” that seeks to poison humanity for its 
profits is preferred by them to the ideas of the educa-
tion and progress in disease control. These sentiments 
are often supported by the film production industry. 
Many Hollywood films have been made about “bloody 
pharmaceutical companies” that intentionally hide the 
negative results of their experiments and hire killers to 
get rid of the activists who expose their bad deals. The 
activists in the films are on the side of Good, while Big 
Pharma is on the side of Evil. One of the most illus-
trative cases thereof in our time is the pseudo-scien-
tific theory of chipization via vaccination. Under the 
influence of stress, it is easier to people to believe in 
conspiracies and the presence of an external enemy. As 
a rule, people who believe in the “Big Pharma conspir-
acy” and “Global Behind the Scenes” are the staunch 
anti-vaxxers [7]. 

Distrust in the developers 
and manufacturers of vaccines

Public distrust in local authorities and healthcare 
authorities in the United States by the beginning of 
the 20th century was reinforced by the fact that at 
that time there were no rules governing the phar-
maceutical industry production in the country. The 
governments forced people to get vaccinated, but did 
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not regulate the production of vaccines. The vaccines 
were produced by unlicensed commercial enterprises, 
and their poor quality was one of the reasons people 
resisted the compulsory vaccination. To change the 
situation, Congress passed the Biologics Control Act, 
which laid the foundation for the existing applicable 
vaccine safety regulations. A new system of Federal 
licensing and regulation of vaccine production was 
introduced, finally leading to safer and more efficient 
production thereof [12]. 

Real versus perceived side effects 
of vaccination

Of course, one of the most important reasons for 
the anti-vaccination movement is some adverse effects 
of vaccinations. However, as history shows, most of 
the diseases that were attributed to the consequenc-
es of vaccination were actually not linked thereto. To 
prove the absence of such links requires sometimes 
many years of research involving tens and hundreds 
of thousands of people, and sometimes scientific ad-
vancements. In this case, an example of a perceived 
adverse side effect is the association between the per-
tussis vaccination and the brain injury. In the 1930s, a 
whooping cough vaccine was developed, and in 1948 
it was combined with diphtheria and tetanus vaccines, 
so that DTP was available for immunization. In April 
1982, DPT: Vaccine Roulette was released on TV 
screens in the United States, which triggered a power-
ful movement against whooping cough vaccination, as 
if the above vaccine caused brain damage in children. 
Thousands of parents began refusing to get their chil-
dren vaccinated, lawyers terrorized pharmaceutical 
companies submitting individual injury law suits, and 
Congress passed the National Childhood Vaccine In-
jury Act (NCVIA; P. L. 99-660) in response to worries 
about the safety of the licensed childhood vaccines 
(the Act was in force till 1995). However, later, many 
clinical studies have disproved any links between the 
pertussis vaccination and brain injury in children. 
This covers, for example, a study in 1983 in Britain, 
when they have compared the data on 134, 700 chil-
dren vaccinated with triple DPT and 133, 500 children 
vaccinated with DPT only. Further studies were car-
ried out in Denmark, the USA, Canada, etc. in 1988, 
1990, 1994, and 2001.None of those controlled studies 
has found any association between pertussis vaccine 
and neurological disease in children [4 P. 64]. The ge-
netic scientist Samuel Berkovic, Director of the Com-

prehensive Epilepsy Program and the Epilepsy Re-
search Institute in Melbourne, has succeeded in finally 
demonstrating that the whooping cough vaccine has 
not induced the children’s diseases. In 2006, he found 
a genetic defect in 11 of 14 epileptic children studied, 
who were given triple DTP shortly before their first 
seizure appearance. It has been just a defect in the SC-
N1A gene that is responsible for delivering sodium to 
brain cells. However, a vaccine cannot change genes 
in a human individual. 100% of the children with the 
above genetic defect develop seizures. Samuel Berkov-
ic stated that an identification of the genetic cause of 
encephalopathy should, finally, once and for all bury 
the idea that its root cause is a vaccine [4 P. 81]. 

An example of a real vaccine complication is the 
live-attenuated oral poliovirus vaccine (OPV) created 
by Albert Sabin, the recognized virologist. The use of 
this vaccine against polio, a disease claimed millions 
of victims in the 20th century, particularly among 
children, has completely eradicated polio by 1979 in 
the United States. However, that vaccine induced a 
rare complication: in one case from two million five 
hundred thousand cases, it initiated polio, and every 
year, about ten children in the United States developed 
polio. It took a lot of effort made by Informed Parents 
Against VAPP and their leader John Salamone in order 
to force the American Academy of Pediatrics to switch 
to the Jonas Salk’s inactivated polio vaccine, where the 
poliovirus is killed by chemicals and eliminates even 
the small risk of developing polio after receiving the 
polio vaccine [4 P. 132]. 

Career and financial reasons
The large-scale campaigns of the anti-vaccine 

movement can be attributed in no small part to the 
fact that it is often led by prominent influencers like 
artists, TV moderators, politicians, etc. The masses 
trust their favorite movie actress more than they do 
dry statistics or an unknown scientist ranting about 
some benefits of vaccination. In its turn, this can gain 
a number of admirers to an actress or fans to a pop 
star, or votes to a politician. 

The digital continuum has enormously enhanced 
the possibilities of focusing the attention of the masses, 
as well as yielding profits due to their disinformation. 
Social networks, first of all, have become the platform, 
where it is possible to multiply the audience and fund 
rising. According to Larry Cook, one of the founders 
of the anti-vaccine site Stop Mandatory Vaccination, 
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the number of visitors to his website reached two mil-
lion per month [13]. 

The main value of anti-vaccine sites for Facebook 
is that they attract users who are subsequently shown 
advertisements. YouTube and Facebook have counted 
up to 62 million anti-vaccination account subscribers, 
which could generate up to $1.1 billion in annual rev-
enue for social networks, mostly generated by adver-
tisers. YouTube shares this ad revenue by giving con-
tent creators 55% and keeping the remaining 45%. This 
model means that vaccine opponents can earn almost 
$400, 000 a year from their YouTube accounts alone 
(YouTube itself earns their own $300, 000 or more) [13]. 

Conclusions
The battle between the government and the 

staunch anti-vaccinationists in the United States at 
the turn of the 19th and 20th centuries culminated 
in that remarkable 1902 Supreme Court decision that 
supported and strengthen the state’s right to enact a 
compulsory vaccination law and administer vaccina-
tions to its population to protect people from a dev-
astating disease. In Jacobson v. Massachusetts, the Su-
preme Court upheld mandatory vaccination measures 
as those to be constitutional. It was an epoch-making 
decision. The Court compared the right to take pub-
lic health measures during an epidemic to the right of 
a government to protect their people from a military 
invasion by creating an army through forced mobili-
zation [14]. By 1972, the smallpox vaccination in the 
country was canceled due to the complete eradication 
of the disease. As a result, smallpox became the first 
and only contagious disease that by the beginning of 
1978 had completely disappeared in human popula-
tion, and it had been precisely the compulsory vacci-
nation that had played the decisive role therein. 

Michael Willrich, the author of a book treating the 
smallpox epidemic in America at the beginning of the 
20th century, expresses his hope that modern people 
should have more confidence in the recommendations 
of epidemiologists, experts, medical doctors and public 
health officials than they actually did at the turn of the 
century more than a hundred years ago in the USA [12]. 

Another important aspect of vaccination concerns 
the issue of liability and responsibility. Unvaccinated 
children (and unvaccinated adults) impair herd im-
munity, and those who truly cannot be vaccinated for 
health reasons, or who do not develop antibodies in 
response to vaccination, become increasingly unpro-

tected from the diseases. An exemplary case in ques-
tion is a seven-year-old unvaccinated boy who in 2008 
contracted measles while traveling abroad who and 
brought the infection home to the United States. As a 
result from his contacts during the incubation period 
in the children’s pool, in the store and at the doctor’s 
office, twelve babies, who had not completed their vac-
cination according to the vaccination schedule because 
of timing, fell ill with measles, and sixty had to spend 
a three-week quarantine. The mother of one of those 
children was outraged that they had to suffer because 
of other people’s decisions. “I understand that getting 
vaccinated means taking risks, ” she said, “but when 
one person’s decisions affect the lives of others, there is 
no time to talk; responsible citizens don’t do that. ” An-
other mother, whose ten-month-old son was very close 
to death due to measles on her eyes, said: “I am shocked 
by the family which brought the disease to us to San 
Diego: what were they thinking? Did they have any 
compassion towards all of us?! [4]. ” If in their thinking 
about vaccinations people also included the concepts of 
solidarity and responsibility for others, albeit unfamil-
iar, but vulnerable fellow citizens, then for sure, there 
would be more decisions in favor of vaccination and 
less suffering and tragedies in our world. 
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Abstract
The article presents some results of an interdisciplinary study 
aimed at clarifying the conditions for the use of cardiometric 
and electrodermal indicators of human activity as a means of 
attesting to visual online content. To record personal reactions 
to selected visual objects, the authors use a range of tools, 
including computer cardiometers, portable eye trackers and 
polygraphs of various modifications. To achieve this goal, the 
authors conducted a multi-level test of Russian youth using cur-
rent political symbols and images from online communities and 
other social media platforms. The results of the study prove the 
high efficiency of using cardio-oculometric detection combined 
with automatic recording of electrodermal activity to obtain re-
liable information about affective and rational-logical features 
of perception of visual online content. The study also extends 
the research understanding of the specifics of using this combi-
nation of diagnostic tools in different conditions. 
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Introduction
The rapid growth of digital content in all aspects of 

our lives is fundamentally changing the demands on 
what and how we post on social media. It is becom-
ing increasingly important to assess in advance what 
impression this content will make on a potential user, 
what reaction it will provoke and what it will motivate. 

The complexity of such an assessment is related 
to the tightening requirements for its timeliness and 
the need to consider its affective components along-
side the rational elements of users’ reactions. And this 
complexity is further increased by the increasing need 
to assess the degree of irrationality of user reactions 
to different types of online content – especially visual 
content. This is an increasingly important task as total 
digitization changes both the positive and destructive 
effects of the transformation of various aspects of our 
lives [9, 10]. 

To achieve these tasks, cardio-oculometric detec-
tion is used, to the instrumental means of which elec-
trodermal activity registration and specially organized 
in-depth interviewing with elements of psychoseman-
tic analysis of the discussed subject or event are in-
creasingly being added [1-8, 11-15]. 

Instruments and sample
In order to verify the research hypothesis, comput-

er cardiometers «Cardiocode», portable eye-trackers 
«GP-3», polygraphs «Barrier-14» and «KRIS» were 
used. 

In the course of the study, the following parame-
ters have been recorded: indices of the cardiovascular 
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system, parameters of the oculomotor reactions and 
the current state of the electrodermal activity of the 
respondents. The subsequent processing of the data 
obtained was carried out according to the algorithms 
developed and described in detail in the authors’ pre-
vious works [1, 3, 5, 6, 11]. 

The sample consists of 117 respondents (students 
of Moscow universities, age 18-36). 

Results and discussion
During the pilot part of the study, cardiometric, 

oculometric and galvanic skin response (electroder-
mal activity) of the respondents to a special visual 
object chosen by the respondents themselves were 
recorded in parallel. The fixation of the eyes on cer-
tain elements of such a stimulus for 10 seconds was 
controlled by the eye tracker and was accompanied 
by identical statements of the respondents ‘I don’t 
like’ at the first presentation and ‘I like’ at the second 
presentation. According to the idea of the pilot part 
of the experiment, all respondents had to make this 
comment about what they saw, regardless of how it 
corresponded to their actual attitude towards what 
they saw. After the data had been processed, an in-
depth interview was conducted with each respondent. 
During the interview the students were asked to give 
a detailed explanation of their findings. The focus was 
on the reactions that occurred when the respondents 
stated what was true. 

27 respondents aged between 18 and 36 participat-
ed in this phase of the experiment. As a result of work-
ing with this group, the following was found. 

When the gaze is fixed on unpleasant content and 
when there is a discrepancy between what the respon-
dent actually thinks and what is announced, there is 
an intense burst of electrodermal activity. This is ac-
companied by a significant imbalance in the work 
of the parasympathetic and sympathetic systems, as 
evidenced by cardiometric indices. In particular, the 
Baevsky stress index increases significantly in this 
case – usually by 2-3 times. 

The smallest indicators of the skin galvanic re-
sponse – the amplitude on the GSR curve, the area 
under the corresponding section of this curve and the 
total length of this curve are usually observed when 
there is a neutral or moderately positive attitude to-
wards the presented content and a truthful verbal de-
scription of this attitude towards what the respondent 
focused his gaze on while registering his reactions. 

It was also found that the simultaneous recording of 
both gaze parameters, cardiometric and electrodermal 
activity significantly reduced the respondent’s produc-
tivity time. Many sensors and the unusual atmosphere 
of such experiments start to irritate respondents after 
10-15 minutes of work. This has a negative effect on 
the quality of the information obtained. Taking this 
into account, the registration was limited to the gal-
vanic skin reaction at the final stage of the experiment. 
This was also done because of the sufficient informa-
tive value of this parameter. Besides, the other reason 
is that the respondent’s work with the polygraph al-
lows him/her to react adequately to all procedures for 
a longer period of time. 

After optimising the scope and type of measure-
ments with the pilot part of the research, the following 
groups of respondents representing different groups of 
Russian youth aged 18-30 were selected for polygraph 
testing 1) patriotically-minded, 2) opposition-mind-
ed, 3) apolitical, according to self-determination in 
equal proportion. The tests were carried out using a 
portable polygraph «KRIS» and the corresponding 
software «Sheriff 7» with the use of sensors for reg-
istration of the respondents’ galvanic skin reactions 
(GSR). An additional phase of testing was a focused 
post-test interview with the pilot participants. 

The test was based on the author’s set of visual ob-
jects, including images on the current political agenda 
related to the Ukrainian crisis and the intensification 
of global political confrontation in 2022.The source of 
the images was the most popular from digital commu-
nities of young people and other platforms in the Rus-
sian segment of social media. 

In the first phase, more than 30 visual objects 
were selected through expert evaluation by academ-
ic experts in the fields of political science, sociology, 
history and psychology. The final sample consisted of 
12 images from social media, divided into 6 pairs ac-
cording to the differential principle, most relevant to 
the objectives of the study and taking into account the 
peculiarities of the automated polygraph test. 

It turned out that support for Russia’s special mil-
itary operation and patriotic political modality is of a 
different nature. The most frequent reaction among 
this group of respondents is direct aggression towards 
official Ukrainian symbols (flag, coat of arms, political 
map). These images form the highest values of skin 
galvanic reaction and in the post-test interview the 
respondents show obvious discomfort. Images reflect-
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ing the affiliation of a number of Russian territories to 
Ukraine create dissonance, and images of Russian sol-
diers evoke a simultaneous feeling of fear and pride for 
family and relatives. This feeling is most pronounced 
among women. Nevertheless, it correlates with sup-
port for partial mobilization and a sense of collective 
security, which is the main demand of this group of 
youth. 

Respondents’ reactions fall into the categories of 
‘friend or foe’, ‘victory or defeat’ and ‘hero or traitor’. 
Aggression erupts quite quickly but is unstable and 
subsides by the end of the test, indicating a low risk 
of escalation into real political activity, including mass 
protests. Moreover, the correlation of political aggres-
sion with personal psycho-emotional characteristics 
including initiative, low stress resistance, irascibility, 
which is the most serious attitude to the perception 
of current events and informational reasons was re-
vealed. Additional testing of a number of respondents 
on images of animals confirms the dominance of the 
‘fight’ response in the presence of any stimulus irritant 
in these types of Russian youth. 

Another group of patriotic respondents does not 
make clear demands and forms a significant emo-
tional reaction to the images, with a generally calm 
attitude towards current political processes. In this 
case, the strongest emotional reaction is explained by 
personal experience and the presence in the individu-
al’s consciousness of the contours and conditions un-
der which their consumption was last observed. The 
strongest reactions were observed to images of mili-
tary and peaceful symbols, which are actively dissem-
inated on the Internet, social media and messengers. 
Most revealing is the comparison of the overall GSR 
curve for the two designated groups of respondents. 
The study revealed a correlation between the respon-
dents’ immersion in political information flows in so-
cial media and their attitudes towards such content. 
In the course of the test, the respondent recalled the 
most popular internet memes and often demonstrated 
an ironic attitude towards the political processes and 
events in question, emphasizing a non-serious attitude 
towards them. 

Thus, it was found that high involvement in politi-
cal information flows gradually reduces susceptibility, 
involvement and civic activity, which forms the risks 
of involving these groups in opposition and protest 
information flows. On the contrary, the first group 
of patriotic respondents who are weakly involved in 

the current agenda and do not follow events on so-
cial media, who learn about the Ukrainian crisis and 
other current events by inertia from various sources, 
including interpersonal communication, show a lack 
of understanding of images with political symbols and 
images. 

The group of opposition respondents shows great-
er homogeneity and increased reaction to content 
containing Ukrainian official symbols. The greatest 
reaction was observed to the image of the political 
map of Ukraine in 2014 and the stele at the entrance 
to the city of Kherson in the colors of the state flag. 
When explaining their own reactions, respondents 
operate mainly in the categories of injustice and pity 
towards the Ukrainian people. Also, the majority of 
respondents are constantly in opposition information 
flows, including data from foreign media and opposi-
tion bloggers, are prone to trust and manipulation, ex-
pressing the provisions of various fake stories, actively 
disseminated in the online space during the political 
crisis of 2022). 

There is a strong correlation between reactions to 
political content and personal characteristics of re-
spondents, who in a crisis situation choose the ‘flight’ 
strategy from the classical triad of ‘flight, freeze or 
fight’. In addition, respondents were critical of the 
implementation of conscription (partial military mo-
bilization) and expressed understanding and support 
for Russian emigrants, whose strategy of behaviour 
seemed understandable and logical to them. Reac-
tions to the image with Russian with new regions are 
irritated as a factor of the ‘new world’, where Russia is 
‘disconnected from the global space’, which does not 
correlate with cosmopolitan ambitions and values. At 
the same time, global problems are not taken serious-
ly and internal problems (inflation, unemployment, 
economic crisis, poverty, etc.) are given priority. Many 
of those interviewed would have followed such a life 
scenario, but they have encountered a number of ob-
jective obstacles including financial and family factors 
which they regret. In this respect, most respondents 
are in a state of prolonged depression and stress. 

Nevertheless, despite being immersed in political 
information flows, symbolic images of both patriotic 
and oppositional orientation make them want to ig-
nore them or reduce their importance in some other 
way (for example, in some cases the display of such 
images makes them mock). This suggests that the ef-
fectiveness of information support for current events 
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is low for both patriotic and oppositional groups of 
young people. 

The calmest and most homogeneous reactions 
are shown by the apolitical respondents, who most 
often show fatigue with the current political agenda. 
Respondents from this group tend to ignore symbol-
ic images and also call for so-called ‘information de-
tox’ – temporary rejection of various types of digital 
devices in order to rest. On the other hand, apoliti-
cal respondents show a higher degree of conformity 
and are not inclined to argue or be aggressive when 
discussing political issues, which is evident both in 
the polygraph test results and in verbal/non-verbal 
reactions during the test and the post-test focused 
interview. Respondents are also uninterested in polit-
ical imagery; many of them speak of a ‘political de-
toxification’ of their views in recent months, which at 
this stage suggests a tendency to ‘escape from politics’ 
during the Ukrainian crisis rather than a total politici-
zation of the nation. 

Among all groups of respondents – online users’ 
interest in the Ukrainian crisis and relations between 
the two states is much higher than the current geo-
political tensions. Respondents more often ignore 
geopolitics and global relations (for example, between 
Russia and Western countries), which is manifested, 
among other things, in reactions to some pictures with 
the symbols of Russia and NATO. Respondents were 
more concerned about the consequences of geopoli-
tics, expressed in the withdrawal of Western brands 
from Russia, the blocking of payment systems, infla-
tion and other everyday problems. However, while pa-
triotic and apolitical respondents are ready to accept 
the new reality, opposition respondents are eager to 
get out of it and dream of a return to the ‘world be-
fore February 24’. Some Western values and culture 
do not cause discomfort or irritation for all groups of 
respondents. In one way or another, these issues are 
not directly related to the global situation, and West-
ern countries are not seen by most of respondents as 
a direct military or political enemy of Russia at this 
stage of the conflict. 

Conclusion 
The obtained data support the authors’ hypothesis. 

The use of cardio-oculometric detection combined 
with electrodermal activity registration and specially 
organized in-depth interviews with elements of psy-
chosemantic analysis allows obtaining reliable infor-

mation on affective and rational-logical features of 
perception of online visual content. Thus, it is shown 
that the complex of the described techniques allows to 
limit the registration of galvanic skin reactions of the 
respondents and post-test in-depth interviews for op-
erative estimation of visual online content. From the 
received data it also follows that at desire to carry out 
the multidimensional analysis of reactions to a visual 
content of a network by all the above-described meth-
ods it is necessary to limit to sets including no more 
than 6-8 objects. As well as opening up prospects for 
new interdisciplinary lines of applied research, the re-
sults presented are highly relevant to the development 
of instrumental techniques for assessing the percep-
tion of modern digital communication. 
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Abstract
Diagnostic procedures occupy a special place in the activities 
of medical specialists, since the accuracy and timeliness of their 
implementation depends on the determination of the patient’s 
treatment package, as well as the prognosis of the course of the 
disease. In the modern period, innovative technologies come 
to the aid of doctors, one of which is artificial intelligence. Along 
with other areas of medicine, artificial intelligence (AI) technol-
ogy is widely used in oncogastroenterology and is used in the 
process of diagnosis, prediction and image analysis. AI makes 
it possible to determine with high accuracy the features of the 
diagnosed pathology and, accordingly, to develop the most ef-
fective strategy for the treatment of the patient. 
The future of oncogastroenterology is based, without a doubt, 
precisely on the results of high-precision diagnostics, since ad-
vanced methods of treating cancer patients can give a signifi-
cant effect precisely at the early stages of the development of 
this disease. For this reason, the appeal to AI as an indispens-
able assistant to diagnosticians in the future should be widely 
implemented at all levels of polyclinic and inpatient oncological 
care to the population. 
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Introduction
Cancer diseases all over the world, unfortunately, 

have had a sharply positive trend in the last period. 
Among these ailments, stomach cancer ranks third 
among the causes of death due to oncological pathol-
ogies in general and fifth in the incidence of cancer 
worldwide. Every year, doctors in the world diagnose 
this disease in more than 1 million people [1]. 

It is known that the prognosis of stomach cancer 
directly depends on the stage at which it was detected. 
If the disease is detected at an early stage, then the per-
centage of five-year survival of patients may be more 
than 90%, in the opposite situation, this indicator will 
be 30% or less [2]. 

At a late stage of stomach cancer, patients develop 
malignant perforation of the stomach, and a number 
of concomitant diseases may also join, such as anemia, 
infectious diseases, intestinal obstruction, congestive 
heart failure, etc. Accordingly, these consequences 
can be leveled in the case of early detection of stom-
ach cancer, as well as modern screening, diagnostic 
procedures and prescribed treatment. However, the 
symptoms of stomach cancer in the early stages are 
non-specific, in some cases the onset of the disease 
may be asymptomatic, which increases the degree of 
difficulty in detecting this ailment with existing tradi-
tional technologies. 

At the present stage in oncogastroenterology, diag-
nosis and assessment of the development of the dis-
ease is carried out through the use of imaging tests – 
endoscopic ultrasound, computed tomography (CT), 
magnetic resonance imaging (MRI) and positron 
emission tomography-computed tomography (PET/
CT). The growth of technological innovations in this 
area is undeniable, however, a number of problems 
should be noted here, such as high cost, low specific-
ity, dependence on operator skills and subjectivity of 
evaluation [3]. 

In the recent period, artificial intelligence (AI) and 
machine learning have attracted considerable atten-
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tion from physicians. Using data mining technologies, 
medical specialists can obtain the necessary informa-
tion from extensive medical databases, which may re-
sult in the development of machine learning models 
for diagnostic and predictive forecasting. Machine 
learning is characterized by non-linearity, fault tol-
erance, as well as the possibility of repeated training 
through updated databases, which allows its capabili-
ties to be widely used in the diagnosis of diseases [4]. 
Accordingly, AI with its efficient computing power 
and learning ability attracts considerable attention of 
specialists in the field of stomach cancer diagnosis. 

Materials and methods
The issues of AI application in oncogastroenterol-

ogy are widely considered today by both theorists and 
practitioners. In order to study this problem, the au-
thors studied domestic and foreign publications, the 
purpose of which was to highlight and analyze the ca-
pabilities of AI in the field of diagnostics in general 
and oncological diseases of the gastrointestinal tract 
in particular, as well as stomach cancer itself. The 
obtained data were investigated using analytical and 
comparative research methods. 

Results
The assessment of stomach cancer is currently 

carried out by endoscopy, assessment of pathological 
pictures, visualization examination and other meth-
ods are also used. In particular, endoscopy is widely 
used to detect stomach cancer. Endoscopy with an im-
proved image (narrow-spectral visualization, associat-
ed color visualization) makes it possible to conduct an 
accurate analysis of the structure of the organ surface 
under study. According to some authors, the use of 
these endoscopic methods can enhance the accuracy 
of the diagnosis of tumors of the gastrointestinal tract, 
however, other authors indicate that about 10% of cas-
es of cancer of the upper gastrointestinal tract are dif-
ficult to detect when using this diagnostic method [5]. 
Errors in diagnostics are possible even with the partic-
ipation of two specialists in this process. Proponents 
of this position note that many years of experience in 
this field is needed to make an accurate diagnosis of 
doctors using gastroscopic images. 

Also, today there is a shortage of pathologists, 
which leads to an increase in the burden on existing 
specialists in this field and the occurrence of diagnos-
tic errors in this regard. In addition, imaging studies 

play an important role in the assessment of metasta-
ses of gastric cancer to the lymph nodes [6]. Such a 
study is based on the morphological characteristics of 
lesions. However, taking into account the difficulties 
of conducting such a study, for example, in the context 
of assessing perigastric adipose tissue, as well as tak-
ing into account the inexperience of individual spe-
cialists conducting diagnostics, there may be a missed 
pathology or an erroneous diagnosis. And if we take 
into account the increasing burden on specialists of 
oncological departments, it can be assumed that the 
accuracy of diagnosis will inevitably decrease. For this 
reason, medical specialists in the field of oncogastro-
enterology are increasingly turning their attention to 
AI and its capabilities in the field of stomach cancer 
diagnosis [7]. 

As a type of machine intelligence, AI has cognitive 
functions similar to human ones, including learning 
and problem solving. Machine learning (ML), one of 
the main directions of AI, is capable of automatical-
ly creating mathematically algorithms based on given 
data. ML also has the ability to predict and make deci-
sions in the absence of human instructions. 

At the present stage, the following machine learn-
ing methods are used in various fields of medicine, 
such as radiology, neurology, orthopedics, pathology, 
ophthalmology and gastroenterology: 

– bayesian networks; 
– linear discriminants; 
– support vector machines; 
– artificial neural networks, etc. [8]. 
To date, experts are trying to use AI to improve the 

accuracy of endoscopic diagnosis of stomach cancer 
in order to solve the problem of incorrect diagnosis 
by endoscopists due to lack of necessary experience or 
fatigue due to a significant load. Convolutional neural 
network is a fairly commonly used model of artificial 
intelligence, it allows you to automatically distinguish 
between cancerous and non–cancerous areas during 
endoscopy, while the accuracy of the study ranges 
from 86 to 92.5%. Experts point out that this method 
is equal or superior in accuracy to the results obtained 
by experienced endoscopists. Accordingly, the use of 
this method will, in general, improve the accuracy of 
diagnostic procedures, regardless of the skill level of 
the specialist who conducts such procedures [9]. 

In addition to the above method, a methodology 
such as the support vector machine (SVM) is used, 
which is effectively used by individual specialists for 
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the AI diagnosis of stomach cancer. The SVM -based 
analysis system finds application in the field of quanti-
tative identification of gastric cancer from images ob-
tained by endoscopy with magnification. In particu-
lar, the literature indicates that specialists were able to 
carry out early diagnosis of stomach cancer using an 
automated diagnostic system based on the SVM. The 
results of using this technology were high accuracy 
(96.3%), positive prognostic value (98.3%), sensitivity 
(96.7%) and specificity (95%) [10]. 

The role of AI in the gastric cancer endoscopy pro-
cedure is great not only in detecting, but also in char-
acterizing the pathology found. Thus, by means of a 
computer image recognition system, as well as using a 
convolutional neural network computer detection sys-
tem [11], it became possible to determine the depth of 
invasion of the stomach wall, as well as to screen pa-
tients using endoscopic images. The accuracy of diag-
nostics using this system was 77.2%, 49.1%, 51.0% and 
55.3% for stages T1, T2, T3 and T4, respectively [12]. 

This AI-based diagnostic system has also shown 
high efficiency in assessing the features of the gastroin-
testinal tract of patients suffering from chronic gastritis, 
which is associated with Helicobacter pylori (HP). This 
disease can cause atrophy of the mucous membrane 
and intestinal metaplasia, all of which can be a predic-
tor of the development of stomach cancer. Diagnosis, 
which makes it possible to detect the presence of the 
infection in question, is very important for early recog-
nition, as well as prevention of stomach cancer. Experts 
indicate that the accuracy of such diagnostic systems 
was 83.1–87.7%, and the maximum sensitivity and 
specificity was 88.9% [13]. These results are higher than 
those of endoscopists, respectively, the effectiveness of 
such diagnostics is significant, and this will improve the 
quality of early diagnosis of stomach cancer. 

Discussion
In modern conditions, the lack of access to prima-

ry health care and the correctness of the diagnosis are 
a significant problem for the global health system. To-
day, the use of AI capabilities in medicine is becoming 
more extensive, specialists use both simple tradition-
al machine learning methods and recently developed 
deep learning methods. 

It is known that the results of endoscopy and path-
oanatomic examination depend on the qualifications 
and experience of the specialist who conducted them, 
respectively, the diagnostic process is completely sub-

jective. However, the use of AI capabilities can help 
form an independent opinion and avoid diagnostic 
errors. Accordingly, the use of machine learning al-
gorithms will improve the reliability of clinical di-
agnostics and will contribute to the development of 
medicine and healthcare in general and oncogastroen-
terology in particular. 

Molecular genetic methods are also used in the 
diagnosis and prognosis of the tumor process in on-
cogastroenterology. This makes it possible to identify 
patients who have a high risk of developing stomach 
cancer and will make it possible to carry out earlier 
medical intervention. Thus, the determination of cir-
culating tumor DNA will allow to identify patients 
who have a high rate of relapse of the disease, and will 
give an opportunity to revise their treatment plan, 
increasing their survival in the future. More detailed 
molecular signatures can also be used to adapt treat-
ment to each patient, and the response to targeted 
therapy can be more effectively predicted to maximize 
effectiveness and avoid overtreatment [14]. 

Through the use of AI, a classifier can be developed 
that will allow to distinguish the gene expression pro-
files of each subtype of gastric cancer, to guide the treat-
ment of various subtypes or to build a prognosis of the 
course of the disease [15]. The literature also suggests 
the integration of separate algorithms in order to create 
a complete and systematic data mining model to iden-
tify biomarkers based on gene expression data and bio-
logical characteristics of gastric cancer with a descrip-
tion of genes derived from the prediction model [16]. 

Modeling using AI in the field of stomach cancer 
diagnostics allows to detect and classify it with a high 
degree of accuracy, as well as segment and determine 
the boundaries of its spread. 

The convolutional neural networks (CNN) has 
great potential in image recognition. Compared to 
traditional machine learning, the performance of this 
system is significantly higher. Developers can process 
images using a more advanced network structure such 
as VGG. CNN can also be combined with the trans-
mission of training and fine-tuning of parameters to 
make the network structure and data more coordinat-
ed, which can alleviate the problem of lack of training 
data and retraining. 

Accordingly, the use of AI in oncogastroenterolo-
gy is becoming more common. Individual research-
ers evaluated the effectiveness of deep learning in de-
tecting diseases using gastrointestinal endoscopy and 
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compared it with the results of medical professionals. 
The effectiveness of diagnostics using CNN was quite 
high, however, it was noted that its diagnostic capabil-
ities directly depended on the quality and quantity of 
training data. At the same time, the high efficiency of 
the use of machine learning in the diagnosis of Helico-
bacter pylori infection was noted [17]. 

Another research opinion concerned the high re-
sults of AI in the diagnosis of neoplastic lesions of the 
esophagus and stomach, where the accuracy of diag-
nosis was particularly high [18]. 

Accurate prediction of stomach cancer was of great 
importance for both clinicians and patients. Such in-
formation can help clinicians make decisions and 
improve patient management. It was recognized that 
demographic, pathological indicators, physiological 
conditions and even social contacts have an impact 
on the prognosis of patients with stomach cancer. 
However, traditional statistical methods, such as the 
tumor-node-metastasis staging system and the nomo-
gram, could hardly analyze the complex internal con-
nections between these characteristics. Due to its su-
perior computing power and integration capabilities, 
AI models have been used to increase the survival rate 
of patients with stomach cancer. 

In the last period, the use of AI in forecasting in-
cluded the prediction of survival time [19], the risk of 
relapse [20] and metastasis [21]. Some authors used 
AI to analyze survival and developed a predictive clas-
sifier. The results showed higher prognostic accuracy 
of overall survival and survival without signs of the 
disease. In addition, the proposed stomach cancer 
classifier was also used to predict adjuvant chemo-
therapeutic benefits, which could facilitate individu-
alized treatment of stomach cancer by combining de-
mographic, pathological indicators and physiological 
characteristics of 939 cases, 

Another group of researchers [22] created a new 
multimodal hypergraph training structure to improve 
the accuracy of survival prediction, while the pro-
posed approach surpassed random forest and SVM in 
predicting overall survival. 

The third group of researchers compared the val-
ue of an artificial neural network and Bayesian neural 
networks (BNN) in predicting the survival of patients 
with stomach cancer, and the results showed that BNN 
is superior to the artificial neural network method [23]. 

Since relapse was one of the main causes of death 
in patients with stomach cancer, therefore, an accurate 

assessment of the risk of relapse was relevant for onco-
gastroenterology. Experts came to the conclusion that 
the AI-based relapse prediction system demonstrates 
better results than traditional statistical methods. 
There is an opinion that, for example, a set of charac-
teristic genes detected potentially correlates with the 
recurrence of stomach cancer [24]. 

Also, significant achievements with the use of AI 
have been achieved in predicting metastasis. Research-
ers have determined that artificial neural networks 
can significantly improve the accuracy of predicting 
metastases in lymph nodes[25]. An artificial neu-
ral network has also been proposed for preoperative 
prediction of lymph node metastases [26], and vector 
quantization training networks have been developed 
to predict postoperative liver metastases in patients 
suffering from stomach cancer [27]. 

Today, AI technology is widely used in medicine, 
but there are a number of problems in connection 
with its application. In particular, we are talking about 
issues of morality and security (confidentiality of pa-
tient data, the problem of responsibility for the errone-
ous diagnosis of patients or improper treatment, etc.). 

All of the above does not detract from the impor-
tance of AI for modern medicine in general and for 
oncogastroenterology in particular. One of the fea-
tures of AI is its efficient calculation and accurate deci-
sion-making. Technically, forecasts in medicine using 
AI can be automated, and due to the constant accu-
mulation of collected data, it is expected to increase 
productivity and improve the reliability of diagnostic 
results carried out using AI-based methods, which can 
be used as a tool for identifying endoscopic pictures or 
pathological sections, as well as for detecting diseases 
and predicting the depth of invasion. 

AI-based diagnostic methods can also be used in the 
process of classifying the type of cancer, as well as to de-
termine the boundaries of pathological sections. Special-
ists can use the results provided, for example, by CNN, 
for guidance, conducting diagnostics of complex cases. 
This will reduce the diagnostic time due to the absence 
of the need for a thorough analysis of each image, giving 
preference only to the most fuzzy and complex [28]. 

AI can also be widely used in district hospitals 
where medical resources are limited. Through the di-
versification of online medical methods, for example, 
online consultations, today it has made it possible to 
widely develop the technology of providing telemedi-
cine services. Based on this platform and the informa-
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tion base that will be obtained through its application, 
AI can identify images of patients in territories where 
there is a shortage of medical personnel, and this will 
significantly improve the quality of medical services 
to the population of such territories, providing, for ex-
ample, early diagnosis of gastrointestinal oncological 
diseases. 

Conclusions
Thus, at the present stage, various AI-based tech-

nologies are used in the practice of diagnosing stomach 
cancer. For example, CNN is a good tool for detecting 
stomach cancer. It is expected that AI will become an 
important tool to help doctors and pathologists improve 
the accuracy and effectiveness of disease detection. The 
support vector machine finds application in the field of 
quantitative identification of gastric cancer from images 
obtained by endoscopy with magnification, etc. 

However, the use of AI-based diagnostic methods 
is fraught with some difficulties. Thus, advances in 
medical imaging, such as endoscopy and pathology, 
constantly generate numerous data that allow special-
ists in clinical diagnostics to make a decision. These 
data should be the basis for the application of certain 
diagnostic methods of AI. But often the diagnostic 
data obtained are labeled or annotated, and this is not 
suitable for training algorithms. Accordingly, obtain-
ing high-quality data today is a serious problem that 
hinders the development and optimization of AI. To 
solve this problem, it is necessary to create large-scale 
databases with open access, this will allow the full use 
of AI capabilities in conducting diagnostic procedures. 

In general, the prospects for the use of AI-based 
diagnostic methods in the diagnosis of oncological 
diseases are quite wide, since they will improve the ac-
curacy of diagnostic procedures, reduce the mortality 
rate from these ailments and develop accurate fore-
casts of patient survival. Accordingly, it is necessary 
to widely introduce these approaches to diagnosis into 
the practice of oncologists. 
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Abstract
In the modern world, patients suffering from chronic renal in-
sufficiency quite often also have a number of other diseases, 
among which otolaryngological ailments occupy far from the 
last place. The causes of the development of ENT diseases 
against the background of the development or chronic course 
of kidney disease usually lie in the weakening of the immune 
system of patients, as well as in the use of certain pharmacolog-
ical complexes by the latter, which have side effects expressed 
in a negative effect on the functions of ENT organs. Patients 
who have been shown and underwent kidney transplantation 
are particularly at risk of developing otolaryngological diseases, 
since such patients need lifelong treatment to suppress the im-
mune system and minimize the likelihood of organ rejection. A 
decrease in the body’s defenses under certain conditions leads 
to the development of diseases of various natures, including 
otolaryngological ones. 
The authors believe that the otorhinolaryngological dysfunc-
tions discussed above that have arisen in patients with CKD are 
usually permanent and difficult to control, have a negative im-
pact on the quality of life of patients with CKD. For this reason, 
patients suffering from CKD should be regularly monitored by 
an otolaryngologist, undergoing regular examinations. The im-
portance of these procedures is determined by the fact that 
individual otolaryngological disorders, in case of their early 

detection, may be reversible. In addition, correctly and timely 
prescribed treatment can limit the development of individual 
ENT pathologies. 
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Introduction
The development of kidney diseases today, taking 

into account the environmental situation in the world, 
as well as under the influence of other factors (stress, 
reduced nutritional quality, negative influence of he-
redity, etc.) has a positive trend. At the same time, it 
must be said that chronic kidney disease (CKD) is a 
common condition characterized by a decrease in re-
nal function, an indicator of which is the glomerular 
filtration rate (GFR) of less than 60 ml/min/ 1.73 m2 
or the presence of markers of kidney damage that per-
sist for at least 3 months, regardless of the underlying 
disease [1]. 

According to the researchers, the prevalence of 
CKD in Europe reaches, on average, 13-13.5 percent 
among the adult population [2]. 

When the condition of patients worsens, when the 
GFR is already less than 15 ml/ min / 1.73 m2, they are 
diagnosed with “ End Stage Renal Disease” (ESRD). 
This stage of the development of the disease requires 
the use of measures of renal replacement therapy: di-
alysis, kidney transplantation. The last manipulation 
provides for the organization of lifelong immunosup-
pressive treatment, since in its absence the transplant-
ed organ can be rejected by the body [3]. 

The increase in the number of patients diagnosed 
with CKD is steadily increasing from year to year, the 
presence of the disease in question entails the gradual 
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development of systemic dysfunctions in the body as a 
whole and of an otolaryngological nature in particular. 
The reason for the above is the following: due to the 
fact that the kidneys do not fully perform the func-
tions assigned to them by nature, nitrogenous waste – 
“uremic toxins” gradually accumulate in the tissues of 
the patient’s body. The electrolyte balance is also dis-
rupted, local chemical reactions fail, at the same time 
immunological, vascular and coagulation changes are 
noted. In addition, systemic complications in the body 
of patients with CKD occur due to the long-term use 
of immunosuppressive drugs by the latter, which are 
used in specialized therapy. Researchers note that tak-
ing immunosuppressive drugs leads to the develop-
ment of various infectious diseases, as well as to the 
development of oncological ailments. 

The negative impact of CKD on various organ sys-
tems is widely described in the specialized literature, 
but the purpose of this study is to consider the features 
of the development and course of otolaryngological 
diseases in patients with CKD. 

Materials and methods
When writing this study, studies of specialists were 

studied, in whose works the development of various oto-
laryngological diseases in patients with CKD was stud-
ied. The results of practical research in the field under 
consideration were also studied and information on ways 
to reduce the risk of developing the diseases in question 
was summarized. When writing the paper, comparative 
and analytical research methods were used. 

Results
In the works of individual researchers, consider-

able attention is paid to the development of otolar-
yngological diseases in patients suffering from CKD. 
At the same time, some of the ENT dysfunctions have 
been studied in more detail by specialists, since, as we 
believe, their manifestation is quite common. Thus, 
such dysfunctional changes as sensorineural hearing 
loss, nosebleeds, candidiasis, rhinosinusitis, rhinoce-
rebral mucormycosis, sudden sensorineural hearing 
loss, tinnitus, dizziness, loss of sense of smell, tympa-
nosclerosis, voice disturbance, etc. attracted the atten-
tion of researchers most of all. Let’s consider the main 
risk factors for the development of certain otolaryngo-
logical diseases presented above in patients with CKD. 

Sensorineural hearing loss (SHL) It acts as a fairly 
common otorhinolaryngological ailment in patients 

who have been diagnosed with CKD [4]. At the same 
time, CKD is called as an important independent risk 
factor for this disease. 

This otolaryngological dysfunction is most often 
bilateral and is diagnosed in patients who have been 
suffering from CKD for a long time. The prevalence of 
this disease is quite high and is more than 50%. There 
is an opinion that the degree of development of this 
ailment is influenced by the calculated GFR: persons 
in whom this indicator was higher than 45 ml/min / 
1.73 m2 showed the most intensive development of 
sensorineural hearing loss [5]. 

Along with sensorineural hearing loss, experts 
note tinnitus in patients with CKD, which is the per-
ception of sound in the absence of an auditory stimu-
lus from the outside and is a consequence of auditory 
pathology and may be a concomitant symptom of the 
previously considered disease. 

In addition, experts note that patients with CKD 
have vestibular dysfunction. It was determined that 
GFR, a parameter expressing kidney function, nega-
tively correlates with vestibular function. Although 
the exact cause of dizziness in patients with CKD re-
mains unclear, suspected potential etiological factors 
were the retention of toxic products followed by vas-
culopathy, vestibulocochlear neuropathy and vascular 
calcification in the labyrinth. Also, tests of oculomotor 
and combined vestibular-induced myogenic potential 
(VVMP) showed abnormal reactions in patients with 
CKD, confirming the observation of a decrease in ves-
tibular function in these people [6]. 

Also, patients with CKD suffer from various le-
sions of the oropharynx, which represent a potential 
and preventable cause of adverse health outcomes in 
such patients. 

Most often, patients with CKD are diagnosed with 
xerostomia. Xerostomia, a subjective sensation of dry 
mouth, usually accompanied by difficulties in chew-
ing, swallowing and tasting, is very often observed in 
patients with CKD [7]. This condition determines the 
development of oral infections and lesions of the oral 
cavity. 

In addition to xerotomy, patients with CKD may 
suffer from dysgeusia – an abnormal development 
of taste. This pathology is usually accompanied by a 
metallic taste in the mouth and is associated with an 
increased content of urea, dimethyl- and trimethyl-
amine in saliva, a decrease in saliva production, a 
change in its composition, a decrease in the number of 
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taste receptors, metabolic disorders and medications 
used for treatment [8]. It is believed that the influence 
of uremic toxins on both the central nervous system 
and testicular receptors located in the peripheral ner-
vous system can lead to abnormal taste perception in 
patients with CKD [9]. 

Also, patients with CKD often have halitosis – bad 
breath. This is mainly due to chronic diseases of the 
oropharynx, sinonasis or teeth, poor oral hygiene, 
gastrointestinal or systemic diseases. Often in patients 
with CKD, bad breath is a very common condition, 
which is mainly associated with high levels of urea. 

Patients with CKD are often diagnosed with ulcer-
ation of the mucous membrane and gum hyperplasia. 
The occurrence of hyperplasia is often a consequence 
of prescribing cyclosporine to patients, which caus-
es changes in gum fibroblasts and its own plate, as a 
result, deposits of the intercellular matrix are formed 
and vascularization increases. At the same time, this 
anomaly is more characteristic of children’s patients. 

In addition, lichenoid changes and hairy oral leu-
koplakia are often diagnosed in patients with CKD 
after kidney transplantation [10]. The prevalence of 
lichenoid changes and hairy oral leukoplakia in pa-
tients with CKD ranges from 8 to 11% [11]. Manifes-
tations of this pathology in the considered group of 
patients usually occur in the form of painless irregular 
white spots that cannot be scraped off; they are located 
most often on the lateral or dorsolateral surface of the 
tongue and the mucous membrane of the cheeks and, 
according to researchers, are also a consequence of pa-
tients receiving cyclosporine [12]. 

Patients with CKD also have pale gums and spon-
taneous, non-induced bleeding from them. This is 
most often the result of anemia, platelet dysfunction 
caused by bacterial toxins, which is enhanced by an-
ticoagulant therapy and improper functioning of vas-
cular wall cells. 

Pharyngeal candidiasis is also often diagnosed 
in patients with CKD. This disease is a fungal infec-
tion and occurs as a result of an alkaline pH, which 
leads to a change in the flora of commensal bacteria. 
Most often, this condition is expressed in the form of 
white plaques located on the mucous membrane of the 
cheeks, palate, tongue, gums and throat, sensations of 
pain and burning in the mouth and throat, or changes 
in taste

There is also an opinion that CKD contributes to 
the calcification of soft tissues and parotid glands, as 

well as to the development of brown tumors, which act 
as a kind of focal fibrocystic ostitis caused by second-
ary hyperparathyroidism. 

Patients with CKD quite often also have sinona-
sal dysfunctions. Thus, nosebleeds (nosebleeds) are a 
common symptom of CKD [13]. 

It should also be noted that as a result of immuno-
suppression, which occurs in patients with CKD who 
have undergone kidney transplantation, a number of 
other sinonasal manifestations may occur: namely, 
chronic and acute rhinosinusitis, invasive fungal rhi-
nosinusitis, etc. [14]. Experts point out that the intro-
duction of cytostatics and steroids, prolonged antibi-
otic therapy, drug-induced granulocytopenia, as well 
as metabolic disorders (uremia, hyperglycemia and 
poor nutritional status) should be considered as the 
cause of the development of opportunistic infection in 
patients after kidney transplantation [15]. 

Patients with CKD may also suffer from impaired 
sense of smell. The decrease in this function was noted 
by a significant part of the specialists who studied this 
issue. Thus, the literature indicated that the prevalence 
of loss of sense of smell reached 56% of patients with 
end-stage renal failure [16]. 

In patients with ESRD, specialists also observed 
voice changes. The cause of this condition was exces-
sive accumulation of fluid and toxins, as well as ac-
id-base imbalance [17]. 

Patients in this group are usually diagnosed with 
swelling of the vocal cords, decreased lung function 
or abnormal coordination occurs between the central 
nervous system and peripheral vocal structures, which 
is why the voice of such patients changes. In particu-
lar, a number of patients with ESRD had temporary 
postdialysis hoarseness after a hemodialysis session, 
as there was hemodialysis-induced dehydration, a de-
crease in the size of the vocal cords and an increase in 
sublingual pressure [18]. 

In addition, experts have noted individual cases of 
hypocalcemic laryngospasms caused by CKD, which 
arose as a result of increased reflex excitability of re-
current laryngeal nerves in the area of neuromuscular 
synapses [19]. However, all these observations were 
of a single nature, and further studies are required to 
confirm these conclusions. 

Discussion
It is also necessary to consider the causes and 

mechanisms of individual ENT pathologies in pa-
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tients with CKD. Thus, the cause of the development 
of sensorineural hearing loss, as noted in the litera-
ture, is the presence of structural and functional sim-
ilarities between the kidneys and the inner ear [20]. 
The most important similarity is the active transport 
of electrolytes and fluids carried out in the basement 
membrane of the glomeruli and in the vascular strips 
of the cochlea. This is the result of the presence of the 
Na + K + ATPase pump and the carbonic anhydrase 
enzyme [21]. It was also pointed out the similarity of 
the antigenicity of the cochlea and the kidney, which, 
according to the proponents of this approach, can be 
confirmed by the peculiarities of individual diseases: 
in particular, with Alport syndrome, both the inner 
ear and the kidneys are affected. 

Ototoxic drugs were named by specialists as one of 
the important factors influencing the development of 
the above-mentioned disease, a similar role is also as-
signed by specialists to hemodialysis and the duration 
of continued treatment. Also among the reasons the 
researchers call electrolyte disorders, elevated levels of 
urea and creatinine in serum. In some studies, arterial 
hypertension is also called as a factor contributing to 
the development of sensorineural hearing loss against 
the background of CKD. 

Researchers indicate that endolymphatic edema, as 
well as uremic neuropathy, which can lead to changes 
in the auditory nerve and auditory pathways, are the 
predestining condition of sensorineural hearing loss 
[22]. Regular hemodialysis also often causes the for-
mation of amyloid clusters in the cochlea, which leads 
to hearing impairment. 

Confirmation of sensorineural hearing loss is car-
ried out through the use of audiological tests. The most 
common audiometric anomaly observed in patients 
with CKD was a loss of high frequencies and a notch at 
a frequency of 6 kHz. Speech discrimination in these 
patients is often not impaired. Auditory brainstem 
response (ABR) is an objective non-invasive electro-
physiological test that measures the retrocochlear part 
of the auditory pathway to the level of the brainstem in 
response to sounds [23]. 

One of the alleged causes of tinnitus is the suppres-
sion of intracortical suppression associated with dam-
age to the cochlea, but the exact mechanisms of this 
disease are not fully understood. However, research 
results demonstrate that patients with CKD are 3.02 
times more likely to develop tinnitus than patients 
with and without other diseases [24]. 

Most oropharyngeal abnormalities in patients with 
CKD occur as a result of an increase in the level of urea 
in saliva. Urea is broken down by urease into ammo-
nium ions and carbon dioxide, which leads to a high 
alkaline pH of saliva. Immunosuppression, side effects 
of medications used in therapy, electrolyte imbalance, 
restricted diet and malnutrition are other causes of 
oropharyngeal lesions in CKD [25]. 

It was noted that quite often various lesions of the 
pharynx occur in patients who have undergone kid-
ney transplantation, and less often in those who are 
on hemodialysis. Patients with CKD suffer from xero-
stomia, periodontitis, candidiasis, burning sensation 
in the mouth, ulceration of the oral mucosa, etc. [26]. 

A number of assumptions have been made in the lit-
erature regarding the causes of the development of xe-
rostomia. The main ones were dehydration, decreased 
salivation and changes in the morphology of the sali-
vary glands. Therapy that includes certain drugs in the 
treatment protocol, namely immunosuppressants, opi-
oids, corticosteroids and antimicrobials, can also act as 
the primary basis for the development of this disease. 

The results of separate studies have shown that if 
salivation reaches about 0.3–0.5 ml/min in healthy 
people, then salivation decreases by 20-55% in pa-
tients with CKD on hemodialysis [27]. However, ex-
perts have found that after kidney transplantation, 
salivation in patients increases, and the symptoms of 
xerotomy decrease. Separate studies also indicated 
that salivation returned to normal in some patients 
after the transplantation procedure. In this regard, it 
has been suggested that the decrease in the rate of sal-
ivation at the pretransplantation stage of CKD is the 
result of the above-mentioned urea-induced disorders 
of the salivary glands, taking a number of medications 
and limiting fluid intake [28]. 

In patients with CKD who are on dialysis, the 
morphology of the salivary glands is represented by 
fibrosis or atrophy, and developing xerostomia can 
predispose to candidiasis and purulent sialoadenitis. 
According to various estimates, the average prevalence 
of this disease among patients with CKD is more than 
50%, while it has been suggested that in patients with 
CKD with a history of diabetes mellitus, the percent-
age of xerotomy may be 60% or more [29]. 

The occurrence of halitosis is possible when the 
level of urea in the blood exceeds 55 mg / dl. The alka-
line nature of urea and ammonia maintains an elevat-
ed pH level of saliva and bacterial biofilm, contribut-
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ing to the formation of tartar and reducing the risk of 
caries in patients with CKD [30]. 

The cause of nosebleeds in patients with CKD nose-
bleeds are often associated with the accumulation of tox-
ic elements that should be excreted in the urine through 
the kidneys, however, due to their dysfunction, this pro-
cess is not fully realized in this group of patients. Other 
factors contributing to the occurrence of nosebleeds in-
clude anemia and blood clotting disorders. 

One of the causes of nosebleeds, according to re-
searchers, is urea. Thus, according to the results of one 
of the studies, the level of urea in the blood of patients 
with nosebleeds was 320 mg / 100 ml. which was elim-
inated by nasal discharge. The aggravation of nose-
bleeds also occurs due to the decomposition of urea 
to ammonia by bacteria whose colonies are located 
in the nasal cavity. The consequence of this process is 
chemical rhinitis, the manifestations of which are hy-
peremia, ulceration of the mucous membrane, submu-
cosal hemorrhages [31]. 

The researchers note that the normalization of urea 
levels causes the cessation of nosebleeds, which leads 
to the conclusion that it plays a leading role in the ini-
tiation of these bleeds. 

In one of the studies, it was indicated that chang-
es in both the peripheral and central nervous systems 
led to a violation of the sense of smell of the studied 
group of patients. It was also reported that odor iden-
tification was significantly reduced in the majority of 
patients with CKD (approximately 70%) and termi-
nal renal insufficiency (approximately 90%) [32]. It 
has also been suggested that olfaction correlates with 
severe renal insufficiency, since olfactory thresholds, 
which express the minimum intensity of odor detect-
able by humans, were significant in patients with end-
stage renal failure. However, after the dialysis session, 
as well as after kidney transplantation, olfactory dys-
function in patients decreased. 

It has been suggested that olfactory function may 
be a marker of neurological dysfunction associated 
with uremia. In particular, experts have indicated that 
urea may be responsible for olfactory disorders due to 
its negative effect on both peripheral nerve conduc-
tion and cognitive functions [33]. 

Conclusions
Various ENT diseases quite often act as complica-

tions of the course of CKD, as well as measures related 
to its treatment. Quite frequent complications in pa-

tients with CKD are the development of sensorineural 
hearing loss, tinnitus, vestibular dysfunction, recur-
rent nosebleeds, opportunistic infections, changes in 
taste and smell, vocal dysfunction, mucosal abnormal-
ities, xerostomia, etc. 

The otorhinolaryngological dysfunctions dis-
cussed above that have arisen in patients with CKD 
are usually permanent and difficult to control, have a 
negative impact on the quality of life of patients with 
CKD. For this reason, patients suffering from CKD 
should be regularly monitored by an otolaryngologist, 
undergoing regular examinations. The importance of 
these procedures is determined by the fact that indi-
vidual otolaryngological disorders, in case of their ear-
ly detection, may be reversible. In addition, correctly 
and timely prescribed treatment can limit the develop-
ment of individual ENT pathologies. 

Also, the complex of primary preventive measures 
for the development of ENT diseases in patients with 
CKD should include genetic counseling aimed at fam-
ilies in which it is known that they are carriers of dis-
eased genes in order to assess the possibility of devel-
oping various otolaryngological pathologies. 

In clinical settings, ototoxic drugs such as furose-
mide and aminoglycosides should be used cautiously 
and reasonably, avoiding, if possible, a combination of 
these two groups. It is necessary to inform about the 
risks of self-medication, the use of herbal products, 
which can be both ototoxic and nephrotoxic. 

It is necessary to raise awareness of patients receiv-
ing dialysis sessions about the possible occurrence of 
symptoms of ENT diseases and introduce screening 
programs to assess the health status of such patients. 
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Abstract
During the pandemic of coronavirus infection, medical staff 
around the world has faced the problem of a significant dete-
rioration in the health conditions of patients, who have a his-
tory of type 2 diabetes mellitus and who have infected with 
COVID-19.The problem of the combination of the coronavirus 
infection and diabetes mellitus is urgent and requires an in-
depth study in this context. This article presents and reviews 
some results of an experiment during which the clinical indica-
tors of 15 patients with type 2 diabetes mellitus, with elevated 
glycated hemoglobin, infected with coronavirus infection, aged 
45 to 65, were taken on the 14th day of observation. 
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Introduction
The new coronavirus infection (COVID-19) has 

many clinical manifestations and also causes severe 

respiratory distress syndromes that lead to metabolic 
disorders. An identification of factors, which influ-
ence the severity of the patient’s condition, is import-
ant. Patients with diabetes account for approximately 
one third of the confirmed cases of COVID-19 [1]. 
Glycosylated hemoglobin (hereinafter referred to as 
HbA1c) gives a better idea on the patient’s glycemic 
control [2]. HbA1c is a product of non-enzymatic 
hemoglobin glycation, reflecting an averaged plasma 
glucose level through the previous 2-3 months [3], and 
it is at the same time both a marker for diagnostics and 
a target for treatment [4, 5]. 

In the course of the study, we took clinical indica-
tors of 15 patients aged 45 to 65 years, who infected 
with the coronavirus and who suffered from type 2 di-
abetes mellitus with elevated HbA1c, who were treated 
at a hospital for the COVID-19patients. All patients 
have previously given their written consent on medi-
cal intervention and processing of their personal data. 
During the observation and measurement of patients’ 
parameters, we found that on the 7th day, when ox-
ygen therapy was added, HbA1c began to behave 
chaotically, after which an increase in the parameter 
was detected with its maximum recorded to be 15.1%. 
Further, a phenomenon was recorded, namely from 7 
to 12 days, when an increase in the HbA1c value was 
found to be not typical for the above indicator, since 
we know that it shows the glucose level as a result 
from the last 3 months. From day 13, HbA1c dropped 
sharply, and until day 21, we observed a decrease in 
the HbA1c value to 5.1%

Further, we have noticed that a sharp drop in the 
HbA1c value is fatal. If the HbA1c level does not fall 
below 6.5%, then the outcome is more favorable. The 
optimal performance for this phenomenon or a favor-
able outcome is recorded at a glucose level not high-
er than 12.0 -13.5 mmol / l, while the HbA1c value 
should not exceed 10.0%, and its sharp drop should 
not be below 6.5%. 

In the infected patients, there was severe intoxi-
cation, lack of appetite (diabetes associated with hy-
poinsulinemia develops against the background of 
starvation, which exacerbates and increases glycated 
hemoglobin), body weight loss, and lack of basal in-
sulin. As a result of observation, 10 patients, who had 
high levels of blood glucose and HbA1c, died at the 
hospital, and 5 individuals with more optimal indi-
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cators were discharged from the hospital with an im-
provement in their general health state. 

Higher levels of HbA1c in the patients with diabe-
tes directly affect the severity of the condition in the 
COVID-19patients that is a factor responsible for an 
aggravation of the condition of these patients and that 
may lead to their death. This phenomenon is explained 
by the fact that coronavirus infection triggers mecha-
nisms responsible for increasing blood glucose levels, 
in this case, it retains an excess of glucose in the or-
ganism. In addition, hyperglycemia causes structural 
changes in the lung tissue, including collapse of some 
parts of the lungs and increased permeability of blood 
vessels [6]. The main complication of the coronavirus 
infection in hospitalized patients is pneumonia [7]. 

Table 1
Reference values in patients on the 13th day of observation be-
fore the described phenomenon

Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 1 F 58 2.65 CТ-3 
60%

24.0 
mmol/l

10.5%

Patient 2 F 55 2.12 CТ-4 
85%

43.8 
mmol/l

11.9%

Patient 3 F 61 2.92 CТ-3 
65%

31.3 
mmol/l

11.3%

Patient 4 F 64 2.11 CТ-3 
70%

34.5 
mmol/l

14.1%

Figure 1. The phenomenon of glycated hemoglobin in coronavirus infection COVID-19 during oxygen therapy
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Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 5 F 56 2.74 CТ-4 
90%

44.1 
mmol/l

11.9%

Patient 6 F 56 2.22 CТ-3 
60%

26.2 
mmol/l

10.1%

Patient 7 F 60 2.35 CТ-4 
80%

32.8 
mmol/l

9.1%

Patient 8 F 61 2.47 CТ-4 
85%

40.2 
mmol/l

14.7%

Patient 9 F 63 2.29 CТ-3 
70%

37.6 
mmol/l

10.4%

Patient 10 М 48 2.87 CТ-3 
75%

39.2 
mmol/l

9.4%

Patient 11 М 52 2.91 CТ-4 
90%

42.4 
mmol/l

9.1%

Patient 12 М 45 2.62 CТ-3 
60%

26.1 
mmol/l 

10.4%

Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 13 М 57 2.71 CТ-3 
65%

27.2 
mmol/l

11.4%

Patient 14 М 65 2.48 CТ-4 
80%

38.4 
mmol/l

13.6%

Patient 15 М 63 2.58 CТ-3 
70%

34.9 
mmol/l

14.2%

We noted that on the 13th day of oxygen therapy, a 
sharp decrease in glycated hemoglobin was observed 
that in 66.67% of the cases led to the death of patients 
on the 21st day of our observation. 

Based on the above reference data, the deterioration 
of the patients’ began on the 13th day with a sharp de-
crease in glycated hemoglobin, and on the 21st day it led 
to the lethal outcome in 66.67% of the recorded cases. 

Figure 2. Modeling and prediction of critical glycated hemoglobin Based on the obtained data, a schematic modeling forecast has 
been constructed based on the indicators of all patients, and in our forecast, we are capable to establish that glycated hemoglobin 
ranged from 10.5% to 15.9% is a critical condition in the patients, infected with the coronavirus and diagnosed with type 2 diabetes 
mellitus. 
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For a more detailed analysis of the causes of death of 
the patients, pathoanatomical autopsy and post-mor-
tem histological examination of micro-preparations of 
the lung tissue were carried out. In the course of mi-
croscopic examination, we studied histological glass 
slides of the lung tissue in the COVID-19 patients [8]. 

Figure 3. A sharp decrease in glycated hemoglobin

Figure 4. Histological sections of one of the deceased patients 
infected with COVID-19.Extensive hemorrhage in the lung tis-
sue is observed (a characteristic picture for distress syndrome). 

 
Figure 5. Histological sections of one of the deceased patients 
infected with COVID-19.Formation of a thrombus of a mixed 
type in the lumen of the vessel in the microvasculature bed. 

Conclusions
Based on the conducted study, we can conclude 

that the patients with type 2 diabetes are more suscep-
tible to severe disease, and it is especially applicable to 
females. A high level of glycated hemoglobin worsens 
the course of inflammatory processes, hypercoagu-
lability, and also reduces SaO2 in the patients infect-
ed with the above new coronavirus infection. So, we 
may assume that probably, in the future, the medical 
community may face a new type of diabetes mellitus, 
which requires a deeper study in this context. 
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Abstract
Aim: This study analyses the tolerance and accuracy of 3D 
printed casts created by two printing techniques and cast ge-
ometry deformations after six months. MISC. 
Methodology. An A 28-year-old volunteer with full dentition 
was scanned using 3shape’s TRIOS3.3Shape’s Dental System 
converted the scan to STL. NextDent 5100 DLP and Forms Lab 
Form 2 SLA printers received the STL file. Each printer made 
10 casts. Every cast was scanned using a 3Shape E3 Scanner 
(E3 Scanner from 3Shape). A cloud comparison tool compared 
each scan to the volunteer’s original scan. The two printers’ 
accuracy was measured at the time of the scan and six months 
afterward using IBM’s SPSS 28 for a one-way ANOVA. Shapiro 
Wilk statistics were not significant P> 0.05, proving normality. 
ANOVA was used to compare printers’ accuracy. 
Results. Table 1 shows the means and SDs. Wilk’s Lambda of p. 
05 (F = 95.533 and partial eta squared = 0.841) reveals an ini-
tial and six-month accuracy difference. A P 0.05 within-subject’s 
tolerance effect was found. P=. 503 demonstrates printer type 
doesn’t affect participation. The study’s mean was. 995, with a 
standard error of. 066 and CI of. 856 to 1.134.
Conclusion. The accuracy measurement decreased sig-
nificantly between the initial and six-month measurements. 
There was no difference in accuracy between the two mea-
surements for either printer. There was a statistically signif-
icant difference between each cast and each printer ’s first 
STL file information. However, the distinction was within the 
accepted tolerance of -/+ 42 μm (Envision TEC reported an 
accepted tolerance level). 
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Introduction
Dentistry has undergone continual improvements 

over the years. The rise of digital dentistry has pro-
vided digital alternatives to conventional stone casts. 
Digital casts can be virtually fabricated by capturing 
three-dimensional (3D) impressions through intraoral 
scanners, eliminating the need for stone cast fabrica-
tion. [1-3]. The selection of an appropriate 3D printer 
is complicated. The first attribute to assess is the ac-
curacy of the 3D printer. Accuracy includes the terms 
precision and trueness used in the intraoral scanner 
world. Precision describes the reproducibility of the 
3D printer, the ability for the 3D printer to duplicate 
the same cast each time. The cast must also match the 
initial STL file made by the intraoral scanner. Trueness 
is how close the cast dimension is to the original STL 
file. [4] Tolerance is another attribute to consider. Tol-
erance measures the difference between the original 
STL file and the cast in microns. Envision TEC con-
siders the approved tolerance +/- 42 μm in the XY axis 
and it is consistent to what is reported in literature. [5] 

The surface finish considers how smooth the cast 
is established based on the thickness of layers in the 
z-axis. The XYZ axis determines Voxel size. [6] The 
printer manufactures the dimensions of the cast in the 
XY axis. At the same time, the operator uses the soft-
ware to manipulate the layer thickness while manufac-
turing the z-axis. The finish of this layer determines 
the surface coating. Literary works in orthodontics 
indicate no need to go less than 50 μm in the z-axis. 
There is no distinction in the accuracy between 100 
μm and 50 μm[7]; nonetheless, the 50 μm print has a 
better surface finish. [8] The smaller the thickness of 
the layer in the z-axis, the better the surface finishes. 
[8] This must be balanced against the potential loss of 
accuracy due to increasing layers when reducing layer 
thickness as reported by manufacturing companies 

The resolution of a 3D printer depends on the res-
olution of the light or laser source[6]. The light source 
determines how much light reaches the surface of the 
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resin tank. Resolution in DLP printers is determined 
by multiplying the number of pixels that define the 
x-axis by the number of pixels that define the y-axis. 
Bear in mind that the pixel proportion on the projector 
is not scaled 1: 1 with the cured cast. Numerous vari-
ables affect this proportion, for example, the distance 
between the projector and the material. The closer the 
projector to the material tank, the smaller the surface 
area covered by the light [9]. 

The difference between voxel and pixel should be 
understood to further comprehend resolution. Pixel is 
measured in two dimensions, while the voxel resem-
bles the pixel in 3 dimensions. [10] The term “pixel” is 
short for “picture element. ” Pixel is tiny little dots that 
make up the photos on computer displays, whether 
flat-screen (LCD) or tube (CRT) monitors. The screen 
is divided into a matrix of thousands of pixels. The 
medical meaning of a pixel is a picture element. A CT 
scan is composed of an array of squares (pixels), each 
colored with a uniform color of gray. The image area 
corresponding to the tissue piece is a volume element 
called a voxel. 11 A voxel is a unit of visual information 
that defines a point in three-dimensional space. Since 
a pixel (picture element) represents a point in two-di-
mensional space with its x and y coordinates, a third 
coordinate, z, is needed. In 3D space, each coordinate 
is defined in terms of its position, color, and density. 
Therefore, a pixel is square on a flat surface, and a vox-
el is cubic in 3 dimensions. 

A printer can produce digital master casts after 
capturing the three-dimensional impression. The usu-
al methods used are digital light processing (DLP) or 
stereolithography (SLA). [1, 11] The STL files are typically 
developed and transferred to computer-assisted design 
(CAD) software schemes for prostheses. The benefits of 
digital scanning include avoiding mistakes throughout 
the process, eliminating the need for impression mate-
rials or disinfection, the convenience of moving to the 
lab, and patient comfort. [12-14] The scans are distributed 
and stored online, improving efficiency. [15, 16] 

SLA and DLP printers use the same printing pro-
cedure but differ in how they transfer curing light to 
the resin. SLA is the earliest and most used technique 
for 3D printing. The SLA procedure entails convey-
ing a fast-moving ultraviolet (UV) laser beam of light 
into a tank filled with a light-sensitive fluid material. 
One thin layer is cured at a time. The cured layer is at-
tached to the building platform of the printer and not 
to the material tank. As quickly as each layer is com-

pleted, the building platform increases slightly, and a 
new fresh layer is shaped on top of the old one. This 
procedure continues until the item is entirely formed. 
The DLP printer does not scan each layer using a laser 
light beam. Instead, DLP scans a silhouette of a whole 
layer and cures it with curing light, which allows for 
faster printing. [16, 17] 

Digital dentistry is becoming a popular trend 
among prosthodontists. Digital dentistry aims to 
use modern technology to ease dental procedures 
for patients. However, there are too few tests and 
reviews on the accuracy of dental casts fabricated 
digitally using 3D impression scanners. This study 
aims to evaluate the master casts manufactured by 
two 3D printers, one SLA and the other DLP, to 
compare and assess the accuracy and tolerance of 
both techniques. 

Materials and Methods
This study aimed to compare the accuracy and 

tolerance of dental casts manufactured using the SLA 
and DLP 3D printers. Two measurements will be tak-
en, an initial measurement at the time of the intraoral 
scan and the other after six months, to compare the 
accuracy and tolerance between the two printers at 
two different points of time. The study required only 
one volunteer for the intraoral scan Trios 3 (3shape, 
Demark), two 3D printers (Forms Lab and Nexdent, 
United States), a dental designer software (3shape 
dental designer 2019), and a cloud compare program 
(by DotProduct, 2G Robotics, Riegl, Geoslam, Kaarta) 
for the comparisons. For standardization, all the sam-
ples and measurements were done by one examiner. 

The power analysis was done to determine the sam-
ple size, but to show a significant difference between 
the two groups, 4000 samples are needed, which is not 
realistic. A post hoc power analysis was done, too, as 
shown in tables 2, 3, and 4.This finding indicates that 
the means threat probability of the difference of the 
two groups to occur is slim. 

Printer Printing 
technology 

Resin Designer 
software 

Next dent 
5100

Digital light 
processing 

 Next dent 
Model resin 

3shape dental 
designer 2019 

Forms Lab 2 Stereoli-
thography 

Forms Lab 
model V2 resin 
(FLDMBE02) 

3shape dental 
designer 2019

Trios 3 (3shape, Demark) was conducted on a 
28-year-old volunteer with full dentition intraoral scan. 
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The scan was exported as STL to digital dental design 
software to be processed and trimmed. The STL file 
was transferred to preform (Forms Lab, USA) software, 
and the scan was multiplied ten times to print ten casts. 
The same STL file was imported to 3D sprint, and the 
STL files were again duplicated ten times. Preform and 
3D sprint both are slicing software. Slicing STL files for 
printings by adding the necessary base ensures the flow 
of resin to the printed layer throughout the printings. 
The sliced STL files were then transferred to a DLP 
printer and an SLA printer. Each printer printed ten 
casts. All models are cleaned in an alcohol bath. 

The casts were submerged in ultrasonic cleaner filled 
with 90 % alcohol for the next dent model material. The 
baths were done two times to ensure that the uncured 
resin was removed. All models were dried then trans-
ferred to a curing unit LC-3DPrint Box. (Nexdent, Unit-
ed states). All cast were cured for 10 minutes. All cast 

printed by Forms Lab SLA printer was then submerged 
in isopropyl alcohol (IPA) path in the form wash machine 
(Forms Lab, united states) for 15 minutes. All models 
were then cured in form (Forms Lab, united states) for 
13 minutes under 60 Celsius degree temperature. Every 
cast was scanned by using a desktop computer scanner 
E3 (3shape, Denmark). A cloud compare program (by 
DotProduct, 2G Robotics, Riegl, Geoslam, Kaarta, 2.6.3 
Windose 64 bites) was used to contrast each scan with 
the original intraoral scan taken from the volunteer. 

CloudCompare is used to compare meshes by using 
the cloud to mesh distance tool (C2M) tool. The C2M 
tool compares the two meshes in microns (Fig. 1, Fig. 2). 

First, the two meshes are imported to the Cloud-
Compare software. The software will align the two 
meshes by picking six equivalent points. The soft-
ware will measure the root mean square of distances 
between every two points. Then the Cloud Compare 

 
Figure 1. The C2M tool compares the two meshes in microns. 

 
Figure 2. The C2M tool compares the two meshes in microns. 



Issue 26. February 2023 | Cardiometry | 147

will align the two meshes to the best possible fit. After 
alignment is done, the original intraoral scan is true 
every time the test meshes are compared. The C2M 
tool calculates the distance test mesh and the nearest 
points on its reference. A one-way ANOVA test was 
used to compare the measurements. The Shapiro Wilk 
statistics were not significant, P > 0.05, which met the 
assumption of normality. No assumption of sphericity 
was required due to a within-subjects factor of only 
two levels. The one-way ANOVA test was also used to 
assess the precision comparison between the printers. 

Results
The raw data of means and standards deviations 

are reported in Table 1.
A significant difference in accuracy between the 

initial and six-month measurements is shown with a 

Wilk’s Lambda of P <. 05 (F = 95.533 and partial eta 
squared = 0.841) (Table 2). 

The within-subjects effect of accuracy was signifi-
cant with P <. 05, reported in Table 3.

The effect of printer type between subjects was not 
significant, P =. 503 (Table 4). 

Table 2
Multivariate Tests. 

Effect Value Fb Hypothesis 
df

Error df Sig. Partial Eta 
Squared

Nocent. 
Parameter

Observed 
Powerc

Accuracy Pillai’s Trace .841 95.533 1.000 18.000 <.001 .841 95.533 1.000
Wilk’s Lambda .159 95.533 1.000 18.000 <.001 .841 95.533 1.000
Hotelling’s Trace 5.307 95.533 1.000 18.000 <.001 .841 95.533 1.000
Roy’s Largest Root 5.307 95.533 1.000 18.000 <.001 .841 95.533 1.000

Accuracy * 
Printer

Pillai’s Trace .013 .243 1.000 18.000 .628 .013 .243 .075
Wilk’s Lambda .987 .243 1.000 18.000 .628 .013 .243 .075
Hotelling’s Trace .013 .243 1.000 18.000 .628 .013 .243 .075
Roy’s Largest Root .013 .243 1.000 18.000 .628 .013 .243 .075

a Design: Intercept + Printer. Within subject’s design: Accuracy. b Exact statistic. c Computed using alpha =. 05.

Table 3
Tests of Within-Subjects Effects. 
Measure: Measure_1. a Computed using alpha =. 05.

Source Type III Sum 
of Squares

df Mean 
Square

F Sig. Partial Eta 
Squared

Noncent. 
Parameter

Observed 
Powera

Accuracy Spericity Assumed 21.946 1 21.946 95.533 <.001 .841 95.533 1.000
Greenhouse-Geisser 21.946 1.000 21.946 95.533 <.001 .841 95.533 1.000
Huynh-Feldt 21.946 1.000 21.946 95.533 <.001 .841 95.533 1.000
Lower-bound 21.946 1.000 21.946 95.533 <.001 .841 95.533 1.000

Accuracy * 
Printer

Spericity Assumed .056 1 .056 .243 .628 .013 .243 .075
Greenhouse-Geisser .056 1.000 .056 .243 .628 .013 .243 .075
Huynh-Feldt .056 1.000 .056 .243 .628 .013 .243 .075
Lower-bound .056 1.000 .056 .243 .628 .013 .243 .075

Error 
(Accuracy) 

Spericity Assumed 4.135 18 .230
Greenhouse-Geisser 4.135 18.000 .230
Huynh-Feldt 4.135 18.000 .230
Lower-bound 4.135 18.000 .230

Table 1
Means and Standards Descriptive Statistics. 

Printer Mean Std. Deviation N

Mean Dis-
tance 1

Forms Lab 1.8178 .52729 10

Next Dent 1.6530 .29168 10

Total 1.7359 .42317 20

Mean Dis-
tance 2

Forms Lab .2618 .50560 10

NextDent .2471 .43650 10

Total .2544 .45978 20
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The grand mean for the study was. 995 with a stan-
dard error of. 066 and a 95% CI of. 856 to 1.134.The 
estimated means, standard error, and 95% CI for each 
printer are shown in Table 5.

Table 5
Estimates. 

95% Confidence Interval
Printer Mean Std.Error Lower Bound Upper Bound

Forms Lab 1.040 .094 .843 1.236
NextDent .950 .094 .843 1.147

Figure 1. Estimated Marginal means of measure_1.

Discussion
There are many ways to compare meshes resulting 

from a 3D scanner. Researchers have used root mean 
square (RMS) and root mean square error (RMS error) 
methods. This research used a more straightforward 
tool called a cloud to mesh (C2M) comparison tool. 
RMS error is defined as the distance between mesh 
nodes and the desired working surface. [18] RMS means 
the square root of the average of the squared distances 
to the referenced surface. The RMS error method is 
the square root of the mean square (arithmetic mean 
of the squares of a group of values) between two areas. 
[19] C2M tools measure the distance between cloud and 
mesh or between two meshes. One of the meshes will 

be the reference surface to which the other mesh sur-
face will be compared. The result will be the same as 
the sum of the measured entities. 

The manufacturer of the desktop E3 Scanner, 
3Shape, lists the scanner’s accuracy as 7 μm. 3Shape 
emphasizes that the 7-micron accuracy statement 
means that the 3D image produced by the scanner 
has a tolerance of +/-7 μm. The C2M tool will also 
measure the differences in distance between the two 
meshes in microns. [20] IOS devices should have clin-
ically acceptable accuracy values, usually specified at 
100 μm. [21] 

All printed casts expanded or contracted within 
tolerances of 1.040 for the SLA and. 950 for the DLP 
printers. When the scanner’s 7-micron accuracy 
was added, the trueness increases to 8.04 μm for the 
SLA casts and 7.95 μm for the DLP cast. The accu-
racy of the cast produced by both printers exceeds 
the ADA specification No. 25 for dental gypsum 
models, which specifies that the expansion should 
be within 50 μm when reproducing fine details. [22] 

The ISO 6873: 2013 specification also states that the 
linear setting expansion should be 15% for type IV 
stones and 16%–30% for type V stones. Baldi et al. 24 
found the linear expansion of the dental gypsum cast 
to be 135.78 μm for marginal adaptation and 212.31 
μm for internal adaptation, both of which were sig-
nificantly greater than the printed casts. de Freitas et 
al. 25 found comparable results with the expansions 
between 242.0 and 257.0 μm. The SLA printer indi-
cated trueness with a tolerance of 1.040 +/-. 094, and 
DLP showed trueness with a tolerance of. 950 -/+. 
094 (Table 5). 

Casts produced with such trueness are accepted as 
casts to fabricate prosthodontic prostheses. The liter-
ature review found that DLP and SLA printed casts 
always deviate from the initially scanned cast. The de-
viation will always occur, and it should be within the 
accepted tolerance to be clinically acceptable. [23] 

Table 4
Tests of Between-Subjects Effects

Source Type III Sum 
of Squares

df Mean 
Square

F Sig. Partial Eta 
Squared

Noncent. 
Parameter

Observed 
Powera

Intercept 39.612 1 39.612 226.466 <.001 .926 226.466 1.000
Printer .080 1 .080 .456 .508 .025 .456 .098
Error 3.148 18 .175

Measure: Measure_1. Transformed Variable: Average. a Computed using alpha =. 05.
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Literature indicates that the acceptable tolerance 
for prosthodontic clinical use is 250 μm. [24] For fixed 
dental prostheses, the clinically acceptable discrepan-
cy ranges between 100 and 150 μm. The trueness of 
all printed working models was found to be less than 
100 μm in this study, which was considered clinically 
acceptable. [25, 26]. 

The measurement of accuracy decreased signifi-
cantly between the initial and the six months’ later 
measurements. This result is consistent with the lit-
erature, which indicated that accuracy significantly 
reduced after three weeks of aging. [27] Other research 
found that restoring the DLP models under a light 
source over time reduced the accuracy of the cast. [28] 

Therefore, the printed cast can be used to make a pros-
thesis within three weeks of its production. [27] 

Conclusion
This research made three conclusions. Firstly, the 

measurement of accuracy decreased significantly over 
six months from the initial measurement. Secondly, 
there was no difference in accuracy between the two 
measurements for either printer. Moreover, there was 
a statistically significant difference between each cast 
and each printer’s original STL file information. Nev-
ertheless, the distinction was within accepted toler-
ance which is -/+ 42 μm. 

Clinical Implications
3D printer processes using DLP and SLA technol-

ogy are able to produce prosthodontic casts within 
clinically acceptable accuracy and tolerance standards. 
These casts should be used to avoid deteriorating ac-
curacy within the first three weeks after manufacture. 
There is no difference in the accuracy produced by 
both printers. 
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Abstract 
Background. The increasing threat of workplace violence in 
the health sector in Sudan is a multifactorial problem which dis-
played lack of trust in doctors and health care workers (HCWs). 
Objective. To study assaults against HCWs employed in Haj 
Elsafie Teaching Hospital, Khartoum North Sudan. 
Method. An analytical cross-sectional hospital-based study 
was carried between September 2018 and October 2019.The 
data was collected through semi-structured questionnaire. 
Results. The prevalence of assaults was 59.6% among 240 
participants. Over history females get assaulted most with sig-
nificant statistical association (p=0.024). Mostly doctors, lab 
doctors and nurses gone through assault and most of the inci-
dence were happened at medicine department, with a signif-
icant statistical association (p=0.038). Verbal assaults were the 
most frequent among all jobs types, but sexual assault remains 
high in female. It was found that only 25.8% assault victim filed 
an official report to the hospital administration. Majority of as-
sault victim explain that they found it unnecessary to report 
(54.0%), they believed hospital will not take action (30.0%) and 
assailant will not face any consequences (17.0%). Only, 5.0% 
disclosed feared from assailant. 
Conclusion. High prevalence of assault incidents among 
HCWs were found yet official report filing to hospital admin-
istration remains low. While poor quality of care was believed 
to be the main reason for the assault. Training HCWs to deal 
with patients and teaching them proper communication skills 
is essential. 

Keywords
Workplace violence, Verbal assaults, Official report filling, Health 
care worker, Sudan 
Imprint
Sahar Moawia Balla Elnour, Ziryab Zainelabdin Mohamed El-
mahdi, Fatima Hassan Salman Nasr. Assaults against health 
care workers in Sudan: An on-going issue. Cardiometry; Issue 

No. 26; February 2023; p. 151-160; DOI: 10.18137/cardiome-
try.2023.26.151160; Available from: http://www.cardiometry.net/
issues/no26-february-2023/assaults-against-health

1. Introduction
Workplace violence is described as any act or threat 

of physical assault, bullying, intimidation, or other 
threatening disruptive behaviour at work. Harass-
ment and verbal abuse are common, and so are phys-
ical attacks and even homicide (Workplace Violence). 
A study suggested that health care workers (HCWs) 
have the highest incidence of violence-related injuries 
compared to other private industries (Harris, June 30, 
2004). 

The doctor was considered a vital pillar of the local 
community, vital to mankind’s health and well-being, 
and hence benevolent. However, due to the commer-
cialization of medical care, confidence in the doc-
tor-patient relationship has taken a negative turn over 
time. As a result, physicians have accused of being 
greedy, unethical, medical incompetence, and mal-
practice. Patient scepticism has grown as a result of 
reports of unneeded testing and intrusive treatments. 
Furthermore, the growing number of private medical 
schools became a concern in the eyes of the public, 
falsely implying that physicians were becoming inept 
(de-San-Segundo et al., 2016). 

It was confirmed that aggressive behaviour against 
HCWs is significantly widespread and physical and 
non-physical violence affects their confidence, perfor-
mance, increased their anxiety which may lead to fail-
ure in delivering their duty, especially in developing 
countries (Arnetz et al., 2011; Saeki et al., 2011). 

Unfortunately, workplace assaults are mostly di-
rected from co-workers and department/sector of 
where the person works is one of the most import-
ant. In terms of workplace violence, the risk varies 
substantially; for example, mental health workers 
and other auxiliary employees in psychiatric health 
care have elevated levels of assault than other HCWs 
(Di Martino, 2002; Lehmann et al., 1999). Likewise, 
the emergency department is renowned as a spot in 
the hospital where nurses and medical physicians are 
more likely to be violently injured than in other hos-
pital departments (Estryn-Behar et al., 2008; Shields 
& Wilkins, 2009). Although HCWs are increasingly 
worried about the rising number of assaults, there is 
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indeed a lack of evidence to back this up due to low re-
porting rates (Gates, 2004). There has been very little 
research about the assault in care settings in Africa and 
the Arab Middle East (Abbas et al., 2010; AbuAlRub et 
al., 2007; Adib et al., 2002; El-Gilany et al., 2010; Need-
ham et al., 2008). 

1.1. Literature review
Sudan country has witnessed a rapid economic de-

cline (World Bank, Sudan), leading to increased med-
ical care costs and decreased medical care provision, 
these change has drastically influenced people’s per-
ception of physicians. The increasing threat of work-
place violence in the health sector in Sudan is a mul-
tifactorial problem, ranging from the economic status 
of the people to their rather misplaced lack of trust in 
doctors and HCWs. 

Doctors without borders stated in a heart-breaking 
article referring to the war in South Sudan

“One particularly stark aspect of the conflict has been 
violence against health care. Patients have been shot in 
their beds, medical and humanitarian staff has been 
killed, and hospitals, ambulances, and medical equip-
ment have been burnt, looted, and otherwise destroyed” 
(South Sudan Conflict: Violence Against Health Care, 
2022). 

This incidence occurred less than five years ago in 
neighbouring country of South Sudan, which some 
still believes is part of Sudan. The violence and lack 
of respect for the HCWs and health care profession-
als have only escalated since then here in Khartoum, 
where it is not a warzone, still incidents in which 
some medical staff personnel has been assaulted or a 
medical equipment has been destroyed are frequent 
today more than ever (South Sudan Conflict: Violence 
Against Health Care, 2022). 

Two studies in South Africa observed that work-
place violence is prevalent in one case females were 
the main assailants and in the other male patients and 
their male co-patients were (Madzhadzhi et al., 2017). 
Also it was observed that males tended to report the 
incidents less. The wards were the most likely site to 
experience violence with the odd ratio (OR) the least 
likely (Majola et al., 2018). 

African research on the mistreatment of nurse’s 
data was gathered from individuals who were mostly 
female (80%), had an average age of 31•76 years, and 
had an average of 7•38 years of practice. The survey 
found that 52.2% of individuals had verbal attacks in-

flicted against them and 14% had at least one instance 
of sexual assault. The most of sexually inclined attack-
ers were medical professionals (50%). Co-patients 
were found to be the most verbally abusive individuals 
(45.5%), and the Chi‐square test showed workplace vi-
olence and gender were statistically associated (Boafo 
et al., 2016). 

In Saudi Arabia, a study of 1, 091 workers found 
that 28% had experienced at least one violent incident. 
High education among employees (OR = 9.3) and em-
ployment in emergency rooms (OR = 6.8) were shown 
to be the most significant predictors of violence, ac-
counting for 92.1 % and 7.9 % of violent occurrences, 
respectively (El-Gilany et al., 2010). According to a 
different Saudi survey, out of 123 HCWs, 45.6% had 
been the victim of violence in the months preceding 
the study. Physical abuse (6.5%), nonphysical abuse 
(99.2%), verbal abuse (94.3%), and intimidation all 
were included in this assault (22.0 %). Offenders were 
patients (71.5%), companions or co-patients (20.3%), 
or both in the majority of cases (3.3 %). Nearly half 
(48.0%) of HCWs who encountered violence either 
did nothing or filed a lawsuit, while 38.2% proactively 
reported the incident and 13.8% sought advice from 
a colleague. Working multiple shifts, evening or late 
hours, and a lack of a healthy working environment 
were all found to be associated significantly with 
workplace violence in the study described (Al-Turki et 
al., 2016). Additionally, it was shown that co-patients, 
patients themselves, and co-workers are typically the 
attackers. In just this survey, the majority of partici-
pants (80.4%) experienced violence in the 12 months 
prior; 20.8 % of it was physical and 59.6 % of it was 
non-physical. There’s no statistically significant dif-
ference in the violence exposure between doctors and 
nurses. In comparison to women, men were much 
more exposed to physical violence. According to lo-
gistic regression analysis, individuals with much less 
experience (OR: 8.03; 95 % CI 3.91-16.47) and much 
less education (OR: 3; 95 % CI 1.29-6.67) were much 
more likely to encounter workplace violence. Still the 
absence of incident reporting policies, procedures, 
and management support, past instances of no action 
being done, and fear of the repercussions were the pri-
mary causes of non-reporting of violence, which was a 
problem (Kitaneh & Hamdan, 2012). 

Only 27.7% of nurses reported abuse of any type, 
69.5 % verbal abuse, and 9.3 % reported physical 
abuse, according to Egyptian research on abuse of 
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nurses. Males were more likely than females to have 
been exposed to violent incidents within the past 12 
months (35.3% versus 24.2%, p <0.05; OR=1.71). Be-
ing single does not increase the likelihood of experi-
encing violence compared to being married (34.8% 
vs. 31.28%, p = 0.083). Working a morning shift had 
a lower likelihood of being attacked than working a 
night shift (p=0.002, OR=1.58). Oddly, this study 
found that having a large number of co-workers made 
working there less protected and increased the likeli-
hood of becoming victimized (p < 0.001, OR=2.77). In 
62.8 % of violent instances, patients were the attackers, 
whereas 16.7 % of assaults were conducted by co-pa-
tients. (Abbas et al., 2010). 

According to research from Turkey, 44.7% of 
HCWs reported having encountered workplace bul-
lying in the preceding 12 months. The forms of vio-
lence included sexual assault (1%), mobbing/bullying 
(2.4%), physical (6.8%), and verbal violence (43.2%). 
Age, gender, employment, quality of healthcare, type 
of institution, work schedules, and shift work were all 
independent risk variables for experiencing workplace 
violence, according to multivariate analysis (p <.05.) 
(Pinar et al., 2017). 

A total of 47 studies encompassing 81, 771 HCWs 
were included in a meta-analysis of workplace vio-
lence towards healthcare professionals. According to 
44 studies with data available, the total prevalence 
was 62.4 % (95 % CI = [59.4 %, 65.5 %]). The esti-
mated prevalence of physical violence 13.7% (95% CI 
[12.2%, 15.1%]), psychological violence 50.8% (95% 
CI [46.2%, 55.5%]), verbal was 61.2% (95% CI [55.1%, 
67.4%]), threats 39.4% (95% CI [33.4%, 45.4%]) and 
sexual harassment was 6.3% (95% CI [5.3%, 7.4%]). 
Males were more likely to experience workplace vio-
lence than females (Lu et al., 2020). 

In different research with a response rate of 68%, 
it was found that 38% of the subjects had experienced 
serious violence. Some reported having been assaulted 
in more than one way during the prior year, bringing 
the overall total above 100%. The most common kind 
of mistreatment that clinicians experienced from pa-
tients or fellow patients were verbal abuse (Ahmed et 
al., 2018). 

6-year research in Spain found 2419 occurrences of 
attacks against physicians, with males accounting for 
51% of the victims. A third of the assaults were con-
centrated on professionals aged between 46–55 years 
old (L. Perez-Gallego D. Gutierrez-Bejarano JR Repul-

lo & es, 2018). A large scale study including 10 Euro-
pean countries with a total of 39, 894 participants, the 
response rate to the baseline questionnaire was 51%, 
after adjustment of age, gender and other risk factors, 
night shift (OR 2.17, 1.76-2.67). They also claim that 
high levels of physical and time demands were linked 
to violence, with OR of 1.45 (1.24–1.69) and 1.84 
(1.66-2.04), respectively (Estryn-Behar et al., 2008). 

According to a Turkish study in the mental health 
field, 73 % of professionals experienced violence at 
work; 51.1% of those experienced physical violence, 
51.1% verbal violence, 87.2 % experienced violence 
from patients, and 30.9 % did not respond after the act 
of violence (Kocabiyik et al., 2015). 

According to a study done in Amsterdam, the 
Netherlands, 67% of the 1534 respondents had expe-
rienced at least one physical violent event in the previ-
ous five years. The 1534 respondents said they had ex-
perienced 2648 occasions of physical violence in total 
(van Leeuwen & Harte, 2017). 

As mentioned above unfortunately workplace vio-
lence extends to co-worker a study from Turkey about 
sexual harassments against nurses stated that 37.1% 
of participants had been harassed sexually. The main 
attackers were found to be medical professionals. An-
ger and fear were the most often expressed negative 
responses to harassers while disrupted mental health 
functions were regularly mentioned as consequences 
of sexual harassment. Approximately 80% of sexually 
harassed nurses failed to notify hospital management 
of the occurrence (Celik & Çelik, 2007). According to 
the findings of another article from Egypt, 70.2 % had 
ever experienced sexual harassment at work; 44.7% of 
the assaulted participants worked day and night shifts. 
The most frequent kind of harassment was discovered 
to be suggestive staring, which was followed by hear-
ing sexually explicit phrases and remarks or gags. The 
majority of assaults were committed by fellow patients, 
then by medical professionals (Ali et al., 2015). 

Literature gather from Arab countries showed that 
males were more likely to be assaulted physically and 
nightshifts or Emergency room (ER) are associated 
with workplace violence. Generally physical violence 
was less notified than other types of assaults. For fe-
males, being a nurse and being single are risk factors 
for exposure to assaults. Reporting the assaults and 
repercussions for assailants were rare (Abbas et al., 
2010; Al-Turki et al., 2016; El-Gilany et al., 2010; Ki-
taneh & Hamdan, 2012). Whereas Africans studies 
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(Boafo et al., 2016; Madzhadzhi et al., 2017; Majola 
et al., 2018) and an Asian paper and meta-analysis 
(Ahmed et al., 2018; Lu et al., 2020) agreed on males 
being more likely to be assaulted, and verbal assaults 
were the most frequent, working in the psychiatric 
department is also a risk factor where more than half 
of the medical staff is likely to experience a form of 
assault (Kocabiyik et al., 2015; van Leeuwen & Harte, 
2017). In the literature sexual assaults were mostly 
verbal and the victims mostly did not report those 
(Ali et al., 2015; Boafo et al., 2016; Celik & Çelik, 
2007; Pinar et al., 2017). 

Workplace violence/assaults in the health sector is 
a major concern, health care workers have the high-
est incidence of violence-related injuries compared to 
other private industries, In Sudan no recent study has 
been published about assaults against all HCWs, rath-
er they include either doctors only or nurses only for 
example. Therefore, this study is likely to shed light 
on aspects that can help in reducing the incidence 
of workplace violence/assaults, and by so promoting 
health care delivery. 

2. Methodology 

2.1. Study design
This analytical cross-sectional study was carried 

out in Haj Elsafie teaching hospital. A dental clinic, 
two pharmacies, and departments for surgery, med-
icine, obstetrics, and gynaecology are all present at 
the hospital. The study was conducted with HCWs 
in Haj Elsafie teaching hospital between September 
2018 and October 2019.Additionally, HCWs without 
a professional medical degree was excluded from the 
study. 

2.2. Sampling size and technique
According to the hospital administration, the 

health workers in the hospital at the time of the study 
were approximately 635.A small populations sample 
was calculated using the modified Cochran formula, 

 n= n0 / 1+ ((n0-1) /N) ---- (1) 

 n0 = 384/ (1+ (384-1/635) = 240 

Where n0 is recommended sample size (384), and 
N is population. The data was collected randomly, 
where an HCW was asked to participate after encoun-
tering 3 HCWs. 

2.3. Objectives of study 
The main object of study was to study the assaults 

against HCWs in Haj Elsafie Teaching Hospital, Khar-
toum North Sudan. This study emphasizes on follow-
ing points 
1. To assess the job as a risk factor associated with as-

saults. 
2. To assess the association between job and type of 

assault. 
3. To assess the working department as a risk at time 

of assault. 
4. To identify factors that HCWs believe are reason 

for assaults. 
5. To identify solutions that health care workers be-

lieve are decrease incidence of assaults. 

2.4. Data collection 
Data were gathered using a semi-structured ques-

tionnaire from a research regarding physical abuse of 
general practitioners and nurses at Chinese Township 
Hospitals. The study was based on a cross-sectional 
survey (Sun et al., 2017). The questionnaire was then 
modified to meet the objectives of this study. The re-
searcher was in direct contact with the participants by 
covering all the different shifts in the hospital. 

The questionnaire consisted of 4 parts: 
1. Data about the health care professional such as 

gender, age, and job title. 
2. Data about the assault (physical, verbal or sexual), 

working department, working shift, and if it was a 
separated or repeated incident. 

3. Data about the nature of the assailant (patient, co-pa-
tient, hospital security personnel, or co-worker). 

4. Data about filing reports about the incident. 
5. Data about reasons for assault and solutions to de-

crease the incidence. 

2.5. Study variables
For this study assault was considered a dependent 

variable. As for independent variables age, gender, job 
title (doctor, nurse, lab doctor, midwife, medical as-
sistant, pharmacist, dentist), department (medicine, 
OBG, surgery, lab, pharmacy, dental clinic), working 
shift, nature of assault (verbal, physical, sexual-ver-
bal, sexual-physical), the assailant (patient, co-patient, 
co-worker), assailant gender, assailant job (law en-
forcement/military/governmental employee or other), 
filing a report (yes, no), administration intervention, 
self-reported reason for the incidence of assault and 
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interventions to decrease the incidence of assaults in 
hospitals were recorded. 

2.6. Data analysis
Statistical Package for Social Sciences (SPSS) ver-

sion 25.0, SPSS Inc. Chicago, IL, was used for data 
input and statistical analysis. The independent and 
dependent variables’ frequency distributions were de-
veloped. For comparisons of the proportions in two 
groups, the chi-square test was employed. Statistical 
significance was defined as a p-value of < 0.05 or less, 
with a 95% CI. 

2.7. Informed consent and ethical 
consideration

The participants were given a clear explanation of 
the research’s goals and purpose, and data was gath-
ered while they were taking a break. The participants 
had the right to voluntary informed consent and the 
right to no harm. Participants had the right to with-
draw at any time, without any penalty. The partici-
pants were informed about their right to refuse to fill 
out the questionnaire. The confidentiality of the par-
ticipants was established by submitting the question-
naire anonymously without recording names. Ethical 
clearance was obtained from all the proper concerned 
parties. The approval was obtained before data collec-
tion was started. 

3. Results and discussion 

3.1. Prevalence of assault 
Total 240 numbers of participants were taken part of 

this study and most of them were female 117 (73.8%). 
Among all participant less than half 97 (40.4%) have 
reported that they never experience any sort of assault. 
While 143 (59.6%) had gone through the incidence of 
assault; once 55 (38.5%), twice 18 (12.5%), and more 
than twice 70 (49.0%). The relation between gender 
and history of assault showed a significant statistical 
association (p=0.024); where more females were as-
saulted in comparison to males HCWs, Table 1. The 
age group which gone through history of assault did 
not show a significant association (p=0.345), and most 
frequent age group among the assaulted participants 
were younger than 29 years old with mean ± SD = 
28 ± 8, Table 2.

The history of assault on doctors and lab doc-
tors showed most significant statistical association 

(p=0.001). The rate of assault reported by doctors 
in comparison to who never experienced an assault 
was 66/94 (70.2%) and assault on lab doctors was 
15/17 (88.2%). Similarly, the least group who ex-
perience assaults were dentists 1/6 (16.7%), where 
83.3% had reports no history of assaults what so 
ever, Figure 1.

The prevalence of assaults was 59.6% in our study, 
which is much higher when compared with previous 
study where percentage remain lower, i. e., 28% (Saudi 
Arabia), 27.7% (Egypt), (Saudi Arabia) (44.7%) and 
Turkey (45.6%) (Abbas et al., 2010; Al-Turki et al., 
2016; El-Gilany et al., 2010; Pinar et al., 2017). Only 
one study had a higher percentage on assaults among 
participants than this research (80.4%) (Kitaneh & 
Hamdan, 2012).

It was also reported that most of the assault were 
happened in the medicine department 54 (37.8%), 
surgery department 29 (20.3%) and obstetrics and gy-
naecology (OBG) department 28 (19.6%). Least inci-
dence of assault were reported at the dental clinic, labs 
and in pharmacy with a significant statistical associ-
ation of (p=0.038), Figure 2.Moreover, highest per-
centage of assault was reported during day shift (93, 
65.0%) in compassion of HCWs covering a night shift 
(50, 35.0%) with no statistical association (p=0.962). 
Yet a pervious study observed a statistical signifi-
cance between working shift hours (Abbas et al., 2010; 
Al-Turki et al., 2016). 

Table 1
The gender distribution of the participants (n=240). 

Gender Never been 
assaulted 

(n, %) 

 Assaulted 
(n, %) 

P. Value

Male 33 (34.0) 30 (21.0) 
0.024

Female 64 (66.0 113 (79.0) 
Total 97 (40.4) 143 (59.6) -

Table 2
The age distribution of the participants (n=240). 

 Age Never been 
assaulted

(n, %) 

 Assaulted 
(n, %) 

P. Value

29 and younger
30-39
40-49
50 and older

63 (64.9) 
25 (25.8
5 (5.2) 
4 (4.1) 

89 (68.5) 
27 (18.9) 
14 (9.8
4 (2.8) 

0.345

Total 97 (100) 143 (100) -
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It was found that verbal assaults were the most 
frequent among all jobs types but have no statistical 
association (p=0.573), Table 3. Similar findings were 

reported previously where verbal abuse was the most 
frequent type of assault among HCWs (Abbas et al., 
2010; Ahmed et al., 2018; Al-Turki et al., 2016; El-Gi-
lany et al., 2010; Kitaneh & Hamdan, 2012). 

Moreover, no sexual assault was informed by any 
male whereas, incident of all types assault remain high-
est among females HCWs, but gender and type of as-
sault did not show a statistical association (p=0.135), 
Table 4. The assailant and type of assault showed a sta-
tistical association (p=0.014). Verbal, verbal sexual and 
physical assaults were the mostly among co-patients, re-
spectively. As well, physical sexual assault was observed 
in close proximity between co-workers (60.0%) and 
patients (40.0%) and no co-patients, Table 5. Also in 
current study most assailants were co-patients (71.3%), 
this finding get contradict with another reported where 
71.5% assailants were patients (Al-Turki et al., 2016). 

Have been assaulted Never been assaulted

0.00% 5.00% 10.00% 15.00% 20.0% 25.00% 30.0% 35.00% 40.00% 45.00% 50.00%

Doctor

Lab doctor

Nurse

Medical assistant

Dentist

Dental assistant

Pharmacist

Figure 1: Relation of job type with history of assault. 

37.8%

19.6%

20.3%

9.1%

6.3%

7.0%

Medicine

Obstetrics and 
gynaecology

Surgery

Lab

Pharmacy

Dental Clinic

Figure 2: Distribution of working department at the time of assault. 

Table 3
Types of assault and job 

Job type Verbal
(n, %) 

Physical
(n, %) 

Verbal
Sexual
(n, %) 

Physical 
Sexual
(n, %) 

Doctor 53 (77.9) 11 (16.2) 2 (2.9) 2 (2.9) 
Lab doctor 11 (73.9) 1 (6.7) 3 (20.0) -
Nurse 26 (78.8) 4 (12.1) 1 (3.0) 2 (6.1) 
Pharmacist 10 (83.3) 1 (8.3 1 (8.3) -
Dentists 1 (100) - - -
Dental assistant 8 (88.9) - - 1 (11.1) 
Medical assistant 4 (80.0) - 1 (20.0) -
Total 113 (79.0) 17 (11.9) 8 (5.6) 5 (3.5) 
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Table 4
Association of gender with the assault

 Assault type Male (n, %) Female (n, %) 

Verbal 24 (21.2) 89 (78.8

Physical 6 (35.3) 11 (64.7

Verbal sexual - 8 (100) 

Physical sexual - 5 (100) 

Table 5
Assailant and types of assault

Type 
of assailant

Patient 
(n, %) 

Co-patient
(n, %) 

Co-worker
(n, %) 

Verbal 16 (14.2) 84 (74.3) 13 (11.5) 

Physical 3 (17.6 13 (76.5) 1 (5.9) 

Verbal sexual 2 (25.0 5 (62.5) 1 (12.5) 

Physical sexual 2 (40.0 - 3 (60.0) 

3.3. Assailant data 
The male assailants were 99 (69.3%) and females 

were 44 (30.7%). Moreover in our study male assailant 
were 69.3% which coincide with one study (Majola et 
al., 2018) and is against another (Madzhadzhi et al., 
2017). However, gender of assailant and type of assault 
did not show a statistical association (p=0.088); where 
more assailants were males, and sexual assaults were 
restricted to male assailants, Table 6.This may be due 
to the coincidental distribution of male: female ratio, 
because a previous study demonstrated a statistical as-
sociation (Boafo et al., 2016). In contrast, gender neu-
tral incidents were 51%, where assaults were on male 
physicians (L. Perez-Gallego D. Gutierrez-Bejarano JR 
Repullo & es, 2018) and high ratio of incidents of as-
sault toward males were also reported (Lu et al., 2020). 
Also, assailant job type did not show a statistical asso-
ciation with type of assault (p=0.406). Though, most 
of assailants were doing non-governmental job, except 
in physical sexual, Table 7.

Table 6
Type of assault and gender of assailants

Type of Assault Male (n, %) Female (n, %) 
 Verbal 72 (65.5) 38 (34.5) 
Physical 12 (70.6) 5 (29.4) 
Verbal sexual 8 (100) -
Physical sexual 5 (100) -

Table 7
Type of assault and Job of assailants

Type of assault
Type of jobs

Government
(n, %) 

Non-Government
(n, %) 

Verbal 29 (25.7) 84 (74.3
Physical 5 (29.4) 12 (79.6) 
Verbal sexual 2 (25.0) 6 (75.0) 
Physical sexual 3 (60.0) 2 (40.0) 

3.3. Reporting of the assault data
Of the 143 participants who experienced an as-

sault; 137 answered the question regarding filing an 
official report to the hospital administration. Most of 
the participants did not report the incident regardless 
of the type of assault. Among filled reports, verbal 
assault was most frequent, and filing a report against 
type of assault did not show a statistical association 
(p=0.362), Table 8-9.Unfortunately, only 37 (25.8%) 
victims reported the incident and hospital intervened 
in 19 cases, and hospital did not intervene in any re-
ported sexual assault. Therefore, hospital intervention 
against type of assault did not show a statistical asso-
ciation (p=0.324). 

Table 8
Filing report against type of assault 

Reporting Verbal
(n, %) 

Physical
(n, %) 

Verbal 
Sexual
(n, %) 

Physical 
Sexual
(n, %) 

Yes 28 (75.7) 6 (16.2) 1 (2.7) 2 (5.4) 
No 82 (82.0) 8 (8.0) 7 (7.0) 3 (3.0) 

Table 9
Hospital intervention on assault 

Reporting Verbal
(n, %) 

Physical
(n, %) 

Verbal 
Sexual
(n, %) 

Physical 
Sexual
(n, %) 

Yes 14 (73.7) 5 (26.3) - -
No 14 (70.0 3 (15.0 1 (100 2 (100) 

Other studies also observed the low reporting rate 
by the assault HCWs (Al-Turki et al., 2016). In the 
literature sexual assaults were mostly verbal and the 
victims mostly did not report those (Ali et al., 2015; 
Boafo et al., 2016; Celik & Çelik, 2007; Pinar et al., 
2017). There are reports that demonstrate that even 
sexually harassment on nurses was not being report-
ed properly (Celik & Çelik, 2007). Absence of a sup-
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portive atmosphere for reporting violence, lack of an 
incident reporting policy or procedure, management 
support, prior instances of no action being done, and 
fear of the repercussions are all contributing factors 
to the low filing rate (Al-Turki et al., 2016; Kitaneh & 
Hamdan, 2012). 

On other hand majority of participants (100) who 
did not file any report on the assault think it was un-
necessary (54). Other participant showed lack of confi-
dent on hospital response (30) and some also believed 
that assailant would not face any consequences (17). 
Only 5 respondent demonstrated fear of consequenc-
es on reporting assaults. When reason of assault was 
enquiring from respondents (143) who been through 
assault; they believed it was because of poor quality 
of care (38), poor communication (44), long waiting 
(36), and expensive services (27) lead to it. While 18 
respondents also believed there were another reason 
attached with incidence. Interestingly reasons suggest-
ed previously also includes high levels of pressure and 
physical load (Estryn-Behar et al., 2008). At same time 
the respondent also gives their perspective on solu-
tion by suggesting that improvement of quality of care 
53 (37.0%), well communication skills 41 (28.6%), 
decrease waiting time 38 (26.5%), lowering services 
cost 42 (29.3%) and better security at the hospital 41 
(28.6%) can impact and reduces the assault toward 
HCWs. 

3.4. Limitation
The data was collected from Haj Elsafie hospital 

which is only governmental hospital available in a sin-
gle locality in Khartoum. 

3.5. Recommendations
All hospitals (private, government, health care cen-

tres, and clinics) around the Sudan suffer the same 
problem with violence. A proper process or reporting 
system to the hospital or administration should be im-
plemented. Encouragement of the staff to report inci-
dence of violence and better security measures should 
be emphasized upon. Training HCWs to deal with pa-
tients and teaching them proper communication skills 
is also required to decrease the incidence of assaults 
among this group. 

Conclusion
There is a high prevalence of assault incident in 

Haj Elasafie hospital HCWs. It was found that more 

females were assaulted in comparison to the male. In 
our study male assailant were more than female and 
verbal assault was highest. More doctors and lab doc-
tors had a history of assault and working in the med-
icine department was found to be risky. Moreover, 
filing rate of an official report to the hospital admin-
istration is low, although there were many reasons for 
not reporting the incident; most participants found 
that it is not necessary. Poor quality of care was be-
lieved to be the main reason for assault as well as poor 
communications skill of HCWs. The solutions offered 
by the participants in this study were mostly based 
on improvement of health care quality. Over all, this 
study main benefit is to fill the gaps about suspect-
ed reasons for assault and suggested solutions for this 
problem. This new found information can go a long 
way in protecting HCWs of Sudan and provides them 
with a better work environment thus helping them 
give better care to patients. 
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Abstract 
Here we present a case of 30 year old married women suffer-
ing from asherman’s syndrome with failed IVF trials and infertil-
ity complications. A Holistic approach that includes bioidentical 
hormone therapy was adopted to help her in regaining fertility. 
A comprehensive therapeutic plan was followed to treat the pa-
tient. It included Optimizing body hormones vitamins, elimination 
of inflammation, improving Gut and suggesting healthy life style 
with continual follow up. After 13 months of continual treatment, 
she got pregnant and delivered a healthy baby boy. No complica-
tions during pregnancy and delivery were reported. It is concluded 
that women with severe Asherman syndrome who are infertile can 
experience promising reproductive results with quality healthcare. 
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Introduction
According to Asherman’s original definition, this 

condition is caused by endometrial trauma, leading 
to the partial or total obliteration of the uterine cavi-
ty and the cervical canal, resulting in symptoms such 
as monthly irregularities, infertility, hypomenorrhea, 
amenorrhea, and repeated multiple miscarriages and a 
history of aberrant placentation [1, 2]. The frequency 
of Asherman’s syndrome varies depending on the pop-
ulation investigated and the kind of inquiry employed 
for diagnosis[3, 4]. The urogenital, musculoskele-

tal, neurological, and other organ systems have been 
demonstrated to benefit from hormone treatment [5-
7]. Here we present a case of an asherman women who 
was treated with BHRT with successful pregnancy. 

Case presentation
A 30-year-old married woman visited Dr. Leila 

‘Soudah’s clinic for the first time on 4th April 2018, with 
a complaint of Asherman’s syndrome since 2012, fol-
lowing an obstetric history of primary infertility from 
2016-2018.The patient’s medical history reported latent 
Hypothyroidism. Family history, Smoking, and alcohol 
consumption were unremarkable. Vital signs showed 
Weight 58.80 kg, Height 166 cm, BMI 21.3.Body tem-
perature 36.5, BP 113/78 mm-Hg. Body’s regional mea-
surement evaluation revealed normal structure –hips 99 
cm and waist 76 cm. Regional examination (Head to Toe 
Approach) was unremarkable. Initial gynecological in-
vestigation showed that she had experienced menarche 
at the age of 11.Her menstrual cycle was regular (28 cycle 
days). She had used Diane-35, hormonal contraceptives 
for 15 to 20 years. She, therefore, experienced Asherman’s 
syndrome in 2012.In 2016, she began attempting to get 
pregnant. She has received care according to the “book, 
” or standards of school-based medicine, from several 
medical facilities and centres in Dubai and London. 

In November 2017, she underwent IVF unfortunate-
ly, one embryo transfers failed out of three. She tried 
two more attempts, but the transfer was unsuccessful. 
Hysteroscopy was performed four times to remove ad-
hesions: in 2013, 2015, 2017, and 2018.She even tried 
Chinese medicine, but nothing helped her conceive 
the baby Medications that she has been ingesting orally 
throughout this period are recorded in table 1.
Table 1
Medication & Treatment record 2016-2018
• Estrogen – 2 mg tablet 3 tablets 3x daily
• Euthyrox 25 mcg on 2017
• Ovacure BD
• Folic Acid OD
• Omega 3 OD
• Vitamin E OD
• HCL Pepsin 4 Tablets OD
• Aspirin 80 mg OD
• Natural Herb Supplements
• On Chinese medications
• Patient doing Acupuncture
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To treat the patient, the doctor spoke to her about 
Functional Medicine and discussed how holistic ap-
proach can help in treating her Asherman’s syndrome. 
The patient was skeptical at first, later, she agreed. In-
formed consent was obtained from the patient to ini-
tiate the treatment. The goal was to balance patient’s 
hormone and give her BHRT to conceive. The patient 
came with Amenorrhea since 5+4 weeks upon her sec-
ond follow-up (see figure 1a, 1b and 1c). 

Based on her second gynecological examination, 
pelvic ultrasound displayed Uterus with thin endome-
trium around 4 mm, Left ovary with small cyst 22/23 
mm, and Right ovary as silent. Laboratory findings 
on second visit revealed that the patient was Estrogen 
dominant. She was treated with high dose of oral Es-
trogen, her FSH, LH were very high which indicated 
hormone imbalance (see table 2). Her DHEA more in 
the lower normal level (see table 3). DHEA is a very 
important hormone for egg quality. Her FT3 was low-
er than the normal level (see table 4). Her ferritin was 
not optimum. As thyroid to function and to convert 
T4 to T3 which is the active form of her hormone, the 

patient needed Ferritin level of more than 100 ng/ml. 
She was advised to consume high amount of protein, 
also selenium rich foods. Keeping the condition in 
view, it was decided to lower the patient’s extremely 
elevated Estrogen levels and replace the oral medica-
tions to cream, and the HRT with BHRT. Bio identical 
estrogen which is known as beta estrodil was utilized 
in form of cream because the cream does not pass 
through the first pass effect, neither affect the renal 
and hepatic functions. It has potential to reabsorbed 
through the skin into the cells and then to the blood. 
Limited absorption of cream in blood reduce chances 
of blood clotting. Also, patient was treated to change 
her L-thyroxin to T3 and T4. Her pregnenolone was 
extremely low. She was under stress and was taking 
pregnenolone to build cortisol, her vitamin D was not 
optimum. Her full blood count was showing sign of 
stress, less vitamin B12, and folic acid. The doctor then 
started by looking at the patient’s Gut, and inflamma-
tion marker. Inflammation was very high. This clin-
ical diagnoses showed that the patient’s cortisol sali-
vary was non-physiological, was high in the afternoon 

(1a)                                                                                   (1b)

(1c)

Figure 1: Ultrasound images for Amenorrhea since 5+4 weeks (1a, 1b and 1c).
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which was affecting her sleep. Her melatonin was ex-
tremely low. Her oestrogen metabolism was not nor-
mal, showing methylation defect. So, the patient was 
treated with high oestrogen without knowing how her 
liver will metabolite it. It was ignored that she builds 
no melatonin which is the most important hormone 
to regulate all her hormones. Her Gut test showed low 
Acidifying flora, elevated pH, which can affect the 

flow in her Endometrium and the vagina. Immuno-
logical analysis showed low IgA levels. Her Gut had 
instable milieu, a reduced immune system. Therefore, 
the treatment was started as reported in table 5.

The Patient was on treatment for 1 ½ month. Upon 
her third follow-up, the patient came during her 5th

 

cycle day. She was feeling fine, sleeping very well. 
She felt less stressed and started working out 4 times 

Table 2
Initial Laboratory values indicating Hormone imbalance

Hormones Result Reference values
FSH 12.84 mIU/ml Follicular phase 2.9 – 12 mIU/ml

Preovulatory peak 9.6 – 80
Luteal phase 1.5 – 7
Menopause 17 – 95

LH 31.34 mUI/ml Follicular phase 1.5- 8.0 mIU/ml
Preovulatory peak 9.6- 80
Luteal phase 0.2- 6.5
Menopause 8.0- 33.0

ESTRADIOL 379.32 pg/ml Follicular Phase: 18-147 pg/mL 
Preovulatory peak: 93-575 pg/mL Luteal 
Phase: 43-214 pg/mL 
Menopause: <58 pg/mL

PROGESTERONE 1.30 ng/ml Follicular Phase: 18-147 pg/mL 
Preovulatory peak: 93-575 pg/mL 
Luteal Phase: 43-214 pg/mL 
Menopause: <58 pg/mL

PROLACTIN 5.11 ng/ml Normal Woman 5-35 ng/ml
Menopausal 5-35 ng/ml

Table 3 
Adrenal hormonal values

Adrenal Hormones Result (Initial and final observations) Reference Range
2nd Follow-up 7th Follow-up

DHEA 4.71 umol/L 4.35 umol/L Lower normal level (2.0-11.1 umol/L) 
SHBG 147.10 nmol/L 96.80 nmol/L) (19.8-155.2umol/L) 
TESTOSTERONE 0.42 ng/Ml 0.27 ng/ml

Lower normal level
(0.1-0.9 ng/mL) 

Abbreviation: Dehydroepiandrosterone (DHEA), Sex hormone-binding globulin (SHBG) 

Table 4
Thyroid hormone values

Thyroid Hormones Result (Initial and final observations) Reference Values
2nd Follow-up 7th Follow-up

TSH 1.416 uIU/ml 1.305 uIU/ml Non-pregnant: 0.3 – 3 uIU/ml
Pregnant: 0.24- 2.99 uIU/ml 
First trimester: 0.24-2.99 uIU/ml 
Second trimester: 0.43-2.95 uIU/ml 
Third trimester: 0.43-2.78 uIU/ml

FT3 3.16 pmol/l 3.08 pmol/l 4 – 8.3pmol/l
FT4 11.78 pmol/l 10.51 pmol/l 10.6 – 19.4pmol/L
T3 0.75 nmol/l 1.24 nmol/l 0.92 – 2.33nmol/l
T4 48.09 nmol/l 59.51 nmol/l 60 – 120nmol/l
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a week. Her Gut was improving. Her menstrual flow 
was slightly better. She was advised to continue Grain 
1.0, progesterone 200mg 1 tablet from 14-26 cycle day 
for 3 cycles (to be taken at night), DHEA-7-Keto 10 
mg, 1 capsule once daily in morning for 60 days. The 
patient was oestrogen dominant. Due to the high dose 
of oral oestrogen given to her, DHEA -Keto was the 

best choice. It helped in improving egg quality and 
boosting immune system. Upon 4th follow-up, patient 
was again advised to continue all her supplements as 
prescribed earlier. She was on BHRT and was feel-
ing much better than before with improved results in 
thyroid and adrenal hormonal levels. On her 5th visit, 
the Patient on Aspirin as per advised by her Asher-

  

Figure 2. Thyroid level gradient -2nd follow up & 7Th follow up

Table 5
Initial Treatment Regime-2nd Follow-up

Medications /Supplement Dosage Frequency
Progesterone 200 mg Once daily for 12 days (to be taken night time) 
DHEA-7-Keto 10 mg Once daily for 30 days
Pregnenolone 20 mg Once daily for 90 days
Melatonin sublingual 0.25 mg 1 tab once daily for 90 days (to be taken at night) 
Grain 1.0 FT3/FT4 20/80% Once daily for 40 days
Selenium 200 mcg Once daily for 30 days
Tyrosin 500 mcg Two caps once daily 30 days
Quercetin Once daily for 90 days
NAC 750 mcg One capsule twice daily for 90 days
Ashwaghanda 450 mg 2 tabs once daily 90 days (to be taken at night) 
Probiotic (Omni lactis) 3 times a day for 90 days (to be taken before every meal) 
Omega 3 EPA/DHA 950 mg Twice daily for 90 days
Magnesium Citrate 120 mg 2 tabs twice daily for 90 day s
Neurogesan B complex 1 cap once daily for 90 days
MSM 1000 mg 1 tab once daily for 90 days
Vitamin D 2000 IU 1 tab once daily for 90 days (to be taken at night) 
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man’s syndrome specialist. Co-testing was performed 
showing both normal findings. Hysteroscopy done in 
London with her Asherman’s syndrome specialist in 
September 17, 2018.Her 6th follow –up was continued 
with the prescribed medications. The patient came for 
loop removal – loop removal was successful without 
complications. 

On her 7th follow-up which took place in May, 
2019, Patient came Amenorrhea 5+1 weeks. It was 
declared that the patient got pregnant. It took her 13 
months to conceive. During her entire pregnancy she 
was observed closely (see figure 3). Harmony test was 
also performed that showed normal result. On 24th

week gestation of pregnancy, she came with lower ab-

( )                                                                                      (b)                                   

      

(c)                                                                                  (d)                       

                 

(e)                                                                                         (f)

                 

                                                 (e)  

Figure 3: Ultrasound images for patient’s Gestational weeks of pregnancy
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dominal pain. Utrogest 200 was suggested to consume 
daily and Magnesium was also recommended. On 
36th week’s gestation of pregnancy, the patient was re-
ferred for acupuncture in preparation of the delivery. 
The patient gave a birth to a healthy baby boy at 40th 
week. IOL followed by a vacuumed delivery by manu-
al removal of placenta controlled with ultrasound. No 
complications were recorded. The baby weighs 2785 
grams. It was concluded that bio identical hormone 
replacement therapy as a part of holistic approach give 
patient’s hope and life back. 

Discussion
Bioidentical hormones are hormones that are pro-

duced within the body. In the context of HRT, they in-
clude progesterone, estrone (E1), estradiol (E2), and es-
triol (E3) (P4). Although other countries have long used 
bioidentical hormones, non-bioidentical hormones have 
predominated in the United States since the introduction 
of oral contraceptives in the early 1960s[8, 9]. Numerous 
factors determine how various hormones operate, carry 
risks, and have favorable effects, including administra-
tion mechanism, metabolism, absorption, receptor spec-
ificity, receptor affinity, bioavailability, and molecular 
structure. Progesterone-containing HRTs are preferred 
by patients over HRTs that include synthetic progestins. 
Bioidentical hormones differ greatly from their synthetic 
counterparts, which have distinct chemical structures, 
and may even have opposite physiological effects[8]. Es-
tradiol, which is produced in the ovaries and processed 
in the liver, is the type of estrogen that is most active 
physiologically. Breast and endometrial cancer risk are 
both linked to elevated blood estradiol levels. Estrone 
rises during menopause when the adrenal glands take 
over the job of the ovaries in hormone production. Es-
trone is produced from estradiol reversibly in the liver 
and small intestine[10]. 

However, when utilizing natural hormones, many 
medical professionals believe that the simultaneous use 
of progesterone and estrogen is a crucial component of 
bio identical hormone treatment and hormonal balance. 
Some health practitioner advice that both hormones be 
administered simultaneously, whether or not a uterus is 
present, as a result of expanding studies on the synergism 
of these two hormones and improved knowledge of pro-
gesterone’s impact on the body[11, 12]. Because increas-
ing FSH levels can be associated with either increased 
or decreased estrogen levels, endogenous estrogen pro-
duction must also be considered when considering es-

trogen replacement during perimenopause and early 
menopause. Progesterone-only supplementation may 
be advantageous for certain women during perimeno-
pause, as progesterone levels may decline initially with 
the commencement of anovulatory periods. This might 
assist to counteract the consequences of unopposed en-
dogenous estrogen production. FSH is commonly used 
to identify menopause, although it may not be the most 
reliable test for perimenopausal estrogen needs [13, 14]. 
In our case, a comprehensive therapeutic plan proved 
to be effective for restoring patient’s health. It included 
Optimizing body hormones vitamins, elimination of in-
flammation, improving Gut and suggesting healthy life 
style with continual follow ups. Bioidentical hormone 
therapy is often well accepted, provides symptom relief, 
and can meet many of the health goals and preferences 
of menopausal and perimenopausal women [8, 15, 16]. 
Physicians should assist women in establishing the best 
regimen for their needs, including testing hormone lev-
els shortly before supplementing and using the smallest 
amount necessary to get the desired results. This effort 
will result in fewer adverse consequences and improved 
quality of life[17, 18]. 

Conclusion
Asherman is a syndrome that has a significant in-

fluence on female fertility. Even in women who con-
ceive after receiving Asherman’s syndrome therapy, 
there is a substantial chance of placental abnormali-
ties [19-21] and great effort should be directed toward 
prevention. Given that the highest prevalence is ob-
served following miscarriage curettage, a considerable 
reduction in these procedures may result in a reduced 
incidence of AS. There are no two occurrences that 
are the same, despite the symptoms being comparable; 
each case and each patient must be handled individu-
ally. Given that doctors are healers, a comprehensive 
approach is necessary. Since all of the organs in our 
body are interconnected, so should the therapy. Treat-
ment of the entire patient, not just the uterus, is nec-
essary to make a woman pregnant. The best option is 
BHRT since it is similar to the structure of the body’s 
natural hormones and has fewer side effects. 
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Abstract
Background: Shoulder injury related to vaccine administration 
(SIRVA) is a rare but serious side effect of the COVID-19 vaccine. 
The incidence of SIRVA among healthcare providers is not well 
understood. 
Aim: To investigate the incidence of SIRVA among healthcare 
providers working at a National University Hospital in Saudi 
Arabia and to assess their knowledge of SIRVA. 
Methodology: A cross-sectional online survey was distributed 
to all licensed healthcare providers currently employed by the 
National University Hospital. The survey collected information 
on personal, professional, and demographic characteristics, as 
well as symptoms and experiences related to SIRVA. 
Results: Of the 81 participants, 69.1% reported experiencing 
pain in their shoulder after receiving the COVID-19 vaccine, 
with 50% rating their pain as average (4-6 on a scale of 1-10) 
and 41.1% rating their pain as severe (7-10). Only 4.9% of par-
ticipants reported visiting an orthopedic clinic for SIRVA and 
76.5% did not receive treatment for their symptoms. A major-
ity of participants (58%) believed that SIRVA occurs when the 
vaccine is injected too high up on the upper arm, with 34.6% 
believing it occurs in the middle of the upper arm and 7.4% 
believing it occurs too low down on the upper arm. It was also 
found that only 14.3% of participants were able to correctly 
identify the cause of SIRVA as accidental injection into the sub-
deltoid bursa. Additionally, a majority of participants believed 
that SIRVA is a rare condition (49.4%), and only a small percent-
age had received training about SIRVA (5.9%). 
Conclusions: These findings indicate a significant incidence 
of SIRVA among healthcare providers working at the National 
University Hospital and highlight the need for increased educa-
tion and awareness about SIRVA among healthcare providers, 

as well as proper training in injection techniques to reduce the 
incidence of SIRVA. 
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Introduction
Globally, the COVID-19 epidemic has signifi-

cantly impacted everyday life. The COVID-19 vac-
cinations, widely used for immunization since early 
2021, have been one of the essential elements that 
have helped restore normal living activities. Howev-
er, there have been some adverse side effects following 
the COVID-19 injections. These negative side effects 
can be categorized as local and systemic. Most of these 
side effects often disappear a few days following the 
immunization (Maliwankul et al., 2022). More signifi-
cant problems should worry the clinician if the clinical 
signs last longer than two days. A shoulder injury re-
lated to vaccine administration (SIRVA) is a compli-
cation that develops within 48 hours of immunization 
and is characterized by shoulder pain and restricted 
range of motion. Although there is still debate over the 
pathophysiology of SIRVA, it is generally believed that 
injecting the vaccine into the subdeltoid bursa caus-
es a protracted inflammatory response (Hesse et al., 
2020). Activities of everyday living, including eating, 
bathing, and dressing, for example, are affected by this 
condition. The most frequent cause of this problem is 
improper vaccination delivery methods, such as using 
the wrong landmark or needle direction. 

When the vaccination is delivered too high into 
the shoulder (glenohumeral) joint, missing the deltoid 
muscle mass, and as a result, the vaccine is injected into 
the capsule, SIRVA can result, causing a shoulder inju-
ry (Mackenzie et al., 2022). Additionally, it can hap-
pen when a vaccine is delivered too low or too lateral-
ly, which can harm the axillary nerve or radial nerve, 
respectively (Bancsi et al., 2018). The second adverse 
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event following immunization (AEFI) may be brought 
on by the needle’s direct trauma or by an inflammatory 
reaction brought on by a localized reaction to the vac-
cine. Shoulder discomfort, range limitations, stiffness, 
and weakness are common SIRVA-presenting symp-
toms, while less frequently occurring symptoms of pa-
ralysis, neuropathic pain, or neuropathy are recorded 
in cases of nerve injury (Kim et al., 2017). Along with 
less common disorders, including osteonecrosis and 
nerve pathologies, common conditions include adhe-
sive capsulitis, rotator cuff pathology, subacromial or 
subdeltoid bursitis, and synovitis (Hesse et al., 2020). 

The connection between vaccination administra-
tion into synovial tissue and inflammation of the del-
toid muscle’s supporting components has long been 
known. Bursitis, adhesive capsulitis, and glenohumer-
al synovitis may develop in this situation, and patients 
may require medical attention if they have significant, 
protracted pain or restricted joint motion (Behrens & 
Patel, 2021; Batra & Page, 2020; Bancsi et al., 2018). 
The multi-systemic involvement of COVID-19 has 
been the subject of extensive research over the last two 
years. However, further research has to be done in the 
context of Saudi Arabia on the potential adverse con-
sequences of the global COVID-19 vaccination. The 
current study investigates if the covid-19 vaccine caus-
es shoulder injuries among healthcare providers at the 
Najran University Hospital (NUH). 

Study Aim and Objectives
This study aims to investigate if the covid-19 

vaccine causes shoulder injuries among vaccinated 
healthcare providers at NUH. Besides, the study aims 
to achieve the following objectives: 
1. To investigate if any of the healthcare provided at 

NUH had shoulder injury after vaccine. 
2. To investigate the knowledge related to the causes 

and symptoms of SIRVA among vaccinated health 
care providers at NUH. 

3. To investigate the knowledge related to the man-
agement of SIRVA among vaccinated healthcare 
providers at NUH. 

Research Questions
The main questions of study is: 
Does coronavirus vaccine induce shoulder injuries 

among healthcare providers at NUH?
Besides, the study seeks to answer the following 

questions: 

1. Does the level of knowledge relate to the causes 
and symptoms of SIRVA among vaccinated health-
care providers at NUH?

2. Does the level of knowledge relate to the manage-
ment of SIRVA among vaccinated healthcare pro-
viders at NUH?

Research Problem
There has been a race to implement COVID-19 vac-

cinations and boosters globally at a speed and scale that 
have never been seen previously in the current SARS-
CoV-2 period. Pop-up vaccination clinics and wide-
spread staff recruitment have emerged from this titanic 
endeavor to immunize almost every person on the earth, 
even people who might not typically administer intra-
muscularly (IM) deltoid vaccinations. These bulk vacci-
nation clinic protocols provide little advice on proper in-
jection techniques. For instance, the Pfizer protocol only 
specifies that a member who is appropriately qualified, 
trained in Good Clinical Practice (GCP), and experi-
enced with vaccine administration (e. g., a doctor, nurse, 
physician’s assistant, nurse practitioner, pharmacist, or 
medical assistant) should administer the vaccine into 
the deltoid muscle rather than the non-dominant arm 
(Polack et al., 2020). Similar to the Janssen vaccination 
protocol, the Moderna vaccine protocol merely specifies 
that the vaccine should be administered intramuscularly 
and that the two doses should not be injected into the 
same arm (Baden et al., 2020). A technician who admin-
istered an immunization to one of the authors claimed 
that her only training consisted of watching a 20-minute 
video. Lack of precise instructions, inadequate training, 
and the exponential rise in the number of unskilled staff 
giving the vaccination can significantly raise the risk of 
incorrect injection. 

The vaccine delivery into the well-vascularized 
muscle, as opposed to the less-vascularized subcu-
taneous tissue or the nearby bursae, tendons, and 
nerves, depends on the optimal IM injection tech-
nique. The issue is dual because vaccine deposition in 
an under-vascularized location may lead to decreased 
immunogenicity and hence decreased vaccine effec-
tiveness as well as pain and consequences, including 
SIRVA (Edelman et al., 2020). Thus, having proper 
knowledge of the causes and symptoms of SIRVA is 
essential for delivering vaccines and managing sub-
sequent symptoms; despite the significance of this is-
sue, no studies attempted to investigate SIRVA-related 
knowledge among the health care cadres. 
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Finally, despite reporting several SIRVA cases 
worldwide, Saudi Arabia has not reported such cases. 
This raises questions about the extent to which health-
care cadres at NUH have sufficient knowledge to de-
termine the presence of SIRVA. Besides, it is essential 
to investigate if coronavirus vaccine induced shoulder 
injuries among healthcare providers at Saudi Hospital 
e. g., NUH. 

Literature Review
The COVID-19 vaccine, which has been wide-

ly distributed and has proved effective in halting the 
COVID-19 pandemic, has been given in millions of 
doses (Polack et al., 2020). Despite the well-docu-
mented local vaccination injection site reactions of 
pain, redness, and swelling, these symptoms are typ-
ically not significant and self-limited (Ramos & Kel-
so, 2021). In contrast, a potentially more troublesome 
SIRVA in relation to COVID-19 immunization has 
rarely been discussed in the literature, especially in the 
context of Saudi Arabia. 

SIRVA is characterized by shoulder discomfort and 
reduced range of motion following intramuscular vac-
cination in the upper arm. This syndrome has been 
most frequently linked to the administration of the 
influenza vaccination and is becoming acknowledged 
as a possible vaccine-related side event (MacMahon 
et al., 2022). Accidental injection into the subdeltoid 
bursa, which results in bursitis, tendinitis, and capsu-
litis, is one potential etiology of SIRVA that could oc-
cur due to a lack of knowledge amongst the healthcare 
cadres (Wiesel & Keeling, 2021). 

SIRVA was added to the National Vaccine Injury 
Compensation Program (VICP) vaccine injury table in 
2017 (Atanasoff et al., 2010). VICP also defined SIRVA 
as shoulder pain and reduced range of motion following 
administering a vaccine for intramuscular delivery in 
the upper arm. In 2019, SIRVA-related claims account-
ed for 55% of all claims received by VICP, resulting in 
a payout of more than $200 million (Zheng, Duffy, Liu, 
Sy, Navarro, et al., 2022). Increasingly, people question 
whether vaccinations or vaccines might cause shoulder 
problems (Gonzalez et al., 2020). 

The paucity of high-quality evidence from popu-
lation-based studies fuels the controversy (Erickson 
et al., 2019). The majority of SIRVA publications have 
been restricted to case reports (Zheng, Duffy, Liu, Sy, 
Chen, et al., 2022). Based on data submitted to the 
Vaccine Adverse Event Reporting System (VAERS), a 

recent study assessed shoulder concerns following the 
delivery of the influenza vaccine (Hibbs et al., 2020). 

A recent comprehensive analysis found that SIR-
VA typically affects females (73% of cases) and mid-
dle-aged people (median age 51). The most frequent 
diagnosis are rotator cuff tears, adhesive capsulitis, 
and bursitis. IRVA is commonly treated conservative-
ly, and 3-56% of patients recover entirely (MacMahon 
et al., 2022). Unfortunately, there needs to be more 
information available on the best course of action for 
SIRVA and the average length of symptom persistence. 

For the diagnosis of SIRVA, a comprehensive 
shoulder examination that includes inspection, pal-
pation, and range-of-motion testing is necessary. Spe-
cialized provocative testing may or may not be helpful 
in SIRVA instances. Tenderness at the injection site 
and a broad shoulder range of motion loss in all planes 
of motion are joint in patients with SIRVA (Cantarelli 
Rodrigues et al., 2021). 

Research Method

Research Approach
A cross-sectional online survey was distributed to 

all the healthcare cadres currently employed by NUH. 
A questionnaire was designed for the current study 
based on past studies, relevant literature, and the re-
searcher’s experience. The questionnaire was translat-
ed and referred to before distribution. The research-
er employed additional survey questions and data to 
collect information on the healthcare cadres’ personal, 
professional, and demographic characteristics. 

Participants and Environment
The study included all licensed healthcare cadres 

working at NUH. The criterion is that the healthcare 
worker should be worked during the pandemic and 
registered at the National Registry record, which pro-
vides evidence that a person is legally recognized as a 
registered healthcare professional in Saudi Arabia. 

Emails, including the online survey form and an 
invitation letter, will be distributed to all hospital em-
ployees who fit the target demographic. Those who 
choose not to receive informative emails constitute an 
exception. 

The survey link had been accessible for two weeks. 
In the invitation letter, the researcher described the 
concept of the project, the study’s purpose, the types of 
questions that participants may anticipate, and tech-
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nical specifics such as the time required to complete 
the survey. Two weeks after the initial delivery, those 
who did not open the initial email or the survey form 
received a reminder email. 

Management and Analysis of Data
The researcher computed the descriptive statistics 

for questionnaire domains and added intra-subscale 
correlation coefficients for each response to a specific 
question and domain score. The researcher treated the 
Likert scale findings from the questionnaire as ordinal 
(quasi-quantitative) data. In addition, the researcher 
computed the descriptive statistics for sociodemo-
graphic information. 

Results
The study included a total of 81 participants. The 

majority of participants were male (71.6%), with 
28.4% being female. The majority of participants were 
between the ages of 31-45 (70.4%), with 22.2% being 
above 45 years old. In terms of occupation, 56.8% of 
participants were physicians, 21% were nurses, 16% 
were administrative staff, 4.9% were pharmacists, 
and 1.2% were biomedical engineers. In terms of ed-
ucation, 32.1% had a Bachelor’s degree, 24.7% had a 
Fellowship, 14.8% had a Master’s degree, 13.6% had 
Board certification, 11.1% had a PhD, and 3.7% had 
completed secondary school. Most of the participants 
had more than 10 years of experience (60.5%) and 
the majority of participants had received 3 doses of 
the COVID-19 vaccine (80.2%). The majority of vac-
cine doses administered were Pfizer-BioNTech (48%), 
followed by Oxford/AstraZeneca (39.8%), Moderna 
(11.4%), and Janssen (0.8%). 

The results of the study showed that only 12.3% of 
the participants had pain in their shoulder prior to the 
vaccine,  while 69.1% had pain in their shoulder after the 
vaccine, indicating a significant increase in the num-
ber of participants with shoulder pain. Of those who 
reported pain after the vaccine, 50% rated their pain as 
average (4-6 on a scale of 1-10), 9% rated their pain as 
slight (1-3), and 41.1% rated their pain as severe (7-10). 

Symptoms of shoulder pain typically  appeared 
within 12 hours (53.1%) or 24 hours (33.3%) after vac-
cination. Symptoms reported included loss of move-
ment (8.6%), weakness in the shoulder (18.5%), diffi-
culty reaching overhead or behind the back (32.1%), 
and swelling (25.9%). Only 3.7% of participants visit-
ed an orthopedic clinic for shoulder pain after vacci-

nation and the majority of participants did not receive 
treatment for their shoulder pain (76.5%). Of those 
who received treatment, 89.5% received medication, 
and the remaining 10.5% received exercise therapy or 
a steroid injection. 

A majority of participants believed that SIRVA oc-
curs when the vaccine is shot too high up on the up-
per arm (58%), followed by the middle of the upper 
arm (34.6%), and a small percentage believed it occurs 
when the vaccine is shot too low down on the upper 
arm (7.4%). This suggests that there is a lack of under-
standing among the participants regarding the proper 
injection technique for administering vaccines. 

The causes of SIRVA identified by participants in-
cluded accidental injection into the subdeltoid bursa 
(24.7%), poor injection technique (24.3%), and an in-
dividual’s underlying medical conditions (19.5%). It 
is worth noting that despite a majority of participants 
identifying accidental injection into the subdeltoid 
bursa as a potential cause of SIRVA, only a small per-
centage (14.3%) were able to correctly identify it as the 
primary cause of SIRVA. 

The majority of participants (87.9%) had heard 
of SIRVA, however, this number drops dramatically 
when it comes to knowledge of the condition. Only a 
small percentage (14.3%) were able to correctly iden-
tify the cause of SIRVA as accidental injection into 
the subdeltoid bursa. This highlights the need for in-
creased education and awareness about SIRVA among 
healthcare providers. 

Regarding the commonality of SIRVA, a majority 
of participants (49.4%) believed that SIRVA is a rare 
condition, while only 37% of them believed that SIR-
VA is a common condition. This suggests that there 
is a lack of understanding among the participants re-
garding the prevalence of SIRVA. 

Regarding the diagnosis of SIRVA, 72.8% of the 
participants know that the diagnosis of SIRVA is done 
by a physical examination, while 27.2% chose other 
techniques i. e., MRI and ultrasound. This indicates 
that the majority of respondents are aware of the diag-
nosis method. 

For the treatment of SIRVA, 27.2% of participants 
knew that the common treatment options for SIRVA 
are physiotherapy, 59.3% for medication, while 13.6% 
of them did not know the proper treatment options for 
SIRVA, which is steroid shots. This suggests that there 
is a lack of understanding among the participants re-
garding the appropriate treatment options for SIRVA. 
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In terms of the requirement of surgery for SIRVA, 
only 27.2% of the participants knew that SIRVA may 
require surgery, while 44.4% of them did not know 
that SIRVA may require surgery. This highlights the 
importance of healthcare providers being aware that 
SIRVA may require surgery in some cases. In their re-
sponse to the questions about the going away of SIR-
VA symptoms, 34.6% of the participants knew that the 
symptoms of SIRVA may go away by themselves, while 
55.6% of them have no idea. This suggests that there 
is a lack of understanding among the participants re-
garding the natural course of SIRVA symptoms. 

With reference to the training about the symptoms, 
only 23.5% of the participants received training on 
how to give the Corona vaccine, while 61.7% of them 
think that they need additional training about the 
symptoms, causes and treatment of SIRVA. Of the re-
search sample, only 28 individuals (34.6%) met people 
suffering from SIRVA during their work and only 16 
(19.8%) of them had sympotms related to SIRVA. This 
highlights the need for healthcare providers to receive 
proper training and education about SIRVA. 

Overall, these results suggest that there is a lack of 
knowledge and understanding among the healthcare 
providers at NUH regarding SIRVA. This highlights 
the need for increased education and awareness about 
SIRVA among healthcare providers in order to pre-
vent, diagnose and treat the condition effectively as 
further discussed in the next section. 

Discussion
The results of the current study provide important 

insights into the prevalence and impact of shoulder 
pain and SIRVA among healthcare providers in Saudi 
Arabia. The study found that a significant proportion 
of participants experienced shoulder pain after receiv-
ing the COVID-19 vaccine. This increase in pain is 
consistent with previous studies that have reported a 
high prevalence of SIRVA among healthcare providers 
and the general population. Previous research has re-
vealed that the prevalence of SIRVA is seemingly min-
imal at a rate of 2 per 10 million doses (Mungwira et 
al., 2020). However, the literature suggests that these 
low figures are a cause for concern and raise important 
questions about the awareness and reporting of SIRVA 
among healthcare professionals. A study by Hibbs et 
al. (2020), which is considered the most reliable and 
extensive of its kind, estimated the incidence of SIRVA 
to be between 1.5% and 2.5%. However, it should be 

noted that their study did not include injuries related 
to nerves and did not have an accurate denominator 
for vaccines administered. Utilizing the incidence rate 
of 2.5%, it can be inferred that the global occurrence of 
SIRVA from COVID-19 vaccinations could be as high 
as 254, 700, 000 cases by 2020.This implies that cur-
rent reporting of SIRVA may be inadequate, with cases 
of shoulder injury potentially being reported as other 
conditions or not reported at all. This is a significant 
concern as it raises questions about the knowledge of 
SIRVA among healthcare professionals who play a crit-
ical role in preventing, identifying and managing this 
issue. Moreover, it has implications for understanding 
and diagnosing the risks and impact of SIRVA. 

The study also found that the majority of partici-
pants rated their pain as moderate to severe, with 50% 
rating it as average and 41.1% rating it as severe. This 
suggests that the shoulder pain experienced by par-
ticipants was not just a minor inconvenience, but had 
a significant impact on their daily activities. This is 
supported by previous studies that have reported that 
SIRVA can result in significant functional impairment 
and disability. Research on vaccine-related shoulder 
dysfunction is relatively recent, with a limited number 
of published reports at 56.According to Cagle (2020), 
the onset of symptoms associated with SIRVA must 
occur within 48 hours post-vaccination. His review re-
vealed that 84% of the published accounts that report-
ed the time of onset met this 48-hour criteria, suggest-
ing that a portion of the literature on SIRVA may not 
fit the Vaccine Injury table description. Furthermore, 
the onset of symptoms was inconsistent across stud-
ies. Several reports described symptoms arising more 
than three months after vaccination, with the longest 
delay being 2 years (Saleh et al., 2015). Many studies 
also mentioned pathologies such as rotator cuff tears, 
and a significant number of cases were reported in in-
dividuals over the age of 60.Research has shown that 
MRI findings such as rotator cuff tears can be found 
in asymptomatic individuals, with a 50% progression 
to symptomatic tears on average within 2.8 years (Ata-
nasoff et al., 2010). Thus, delays in initial presentation, 
coupled with the possibility of underlying conditions, 
make it challenging to establish trends. Nevertheless, 
the majority of studies did conform to the definition of 
onset within 48 hours. 

The study also found that a majority of participants 
believed that SIRVA occurs when the vaccine is shot 
too high up on the upper arm (58%), followed by the 



Issue 26. February 2023 | Cardiometry | 173

middle of the upper arm (34.6%), and a small percent-
age believed it occurs when the vaccine is shot too 
low down on the upper arm (7.4%). This suggests that 
there is a lack of understanding among the participants 
regarding the proper injection technique for adminis-
tering vaccines. SIRVA arises as a result of vaccines be-
ing administered into the sub-deltoid bursa or within 
the joint space (Degreef & Debeer, 2012). Atanasoff et 
al. (2010) found that in 6 out of 13 cases, the vaccine 
was given at an incorrect location, and the specific site 
was not specified in the remaining cases. In one case, 
the injection site was located only 1 cm from the acro-
mion. Ultrasonography of 21 healthy adult volunteers 
revealed that the subacromial bursa extended distal to 
the acromion by 3-6 cm, thereby allowing a vaccine 
delivered in the upper one-third of the deltoid area 
to pierce the subacromial bursa (Barnes et al., 2012). 
An individual with a slim build may be predisposed to 
developing SIRVA (Barnes et al., 2012). The reduced 
muscle mass and deltoid fat pad in women compared 
to men may place them at a higher risk (Cook, 2011). 
This could account for the higher number of women 
diagnosed with SIRVA, although this may also be due 
to differences in vaccine uptake between men and 
women. Other studies have shown that body mass 
index (BMI) is not a reliable indicator of risk. In the 
largest reported series, the average BMI of patients 
was 27.7 kg/m2 (Floyd et al., 2012). 

The causes of SIRVA identified by participants in-
cluded accidental injection into the subdeltoid bursa 
(24.7%), poor injection technique (24.3%), and an 
individual’s underlying medical conditions (19.5%). 
It is worth noting that despite a majority of partici-
pants identifying accidental injection into the subdel-
toid bursa as a potential cause of SIRVA, only a small 
percentage (14.3%) were able to correctly identify it as 
the primary cause of SIRVA. This highlights the need 
for increased education and awareness about SIRVA 
among healthcare providers. 

The majority of participants (87.9%) had heard of 
SIRVA, however, this number drops dramatically when 
it comes to knowledge of the condition. Only a small 
percentage (14.3%) were able to correctly identify the 
cause of SIRVA as accidental injection into the subdel-
toid bursa. This highlights the need for increased edu-
cation and awareness about SIRVA among healthcare 
providers. It is important to note that proper knowl-
edge and understanding of SIRVA is crucial in prevent-
ing and treating the condition. By educating healthcare 

providers on the causes, symptoms, and treatment 
options of SIRVA, we can reduce the incidence of the 
condition and improve outcomes for those who do de-
velop it. It is also important to note that a significant 
number of participants (72.8%) knew that the diagno-
sis of SIRVA is done by a physical examination, while 
27.2% of them chose other techniques i. e., MRI and 
ultrasound. This indicates that the majority of respon-
dents are aware of the diagnosis method. However, this 
might be due to the larger proportion of participants 
who are physicians, as their professional background 
in the healthcare field may have increased their knowl-
edge of the diagnosis method. 

In addition, the study found that only 27.2% of 
participants knew that the common treatment options 
for SIRVA are physiotherapy, 59.3% for medication, 
while 13.6% of them did not know the proper treat-
ment options for SIRVA, which is steroid shots. This 
suggests that there is a lack of understanding among 
the participants regarding the appropriate treatment 
options for SIRVA. These findings are consistent with 
previous studies that have reported a lack of knowl-
edge among healthcare providers regarding the appro-
priate treatment options for SIRVA. It is important to 
note that the appropriate treatment options for SIRVA 
include physiotherapy, medication, and in some cases, 
surgery. Furthermore, the study found that only 4.9% 
of the participants knew that SIRVA may require sur-
gery, while 95.1% of them did not know that SIRVA 
may require surgery. This indicates a lack of knowl-
edge among healthcare providers regarding the poten-
tial need for surgery in cases of SIRVA. This is con-
sistent with previous studies that have reported a lack 
of knowledge among healthcare providers regarding 
the need for surgery in cases of SIRVA. Moreover, the 
study found that only 15.9% of the participants knew 
that the symptoms of SIRVA may go away by them-
selves, while 84.1% of them did not know that SIRVA 
symptoms may go away by themselves. Finally, the 
study found that only 5.9% of the participants had 
received any training about SIRVA, while 94.1% of 
them did not receive any training about SIRVA. This 
suggests a lack of training and education about SIRVA 
among healthcare providers. 

The current study highlights a deficiency of knowl-
edge among healthcare practitioners regarding SIR-
VA, shoulder anatomy, and safe injection practices. 
Research in this area has been limited, with only a 
few studies conducted to date (Mackenzie, Bousie, et 
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al., 2022; McGarvey & Hooper, 2005). Similar to the 
present study, these previous studies found that prac-
titioners had moderate confidence in their knowledge 
of anatomy and SIRVA, but had poor actual knowl-
edge of the structures at risk. The main reason for this 
finding was suggested to be the variation in tertiary 
education in human anatomy. Mackenzie et al. (2022) 
also observed a significant variation in the selection of 
anatomical landmarks such as the acromion process, 
axillary nerve, radial nerve, and deltoid tuberosity. 
This is a concern as these structures not only are at 
risk of injury but also the acromion process and del-
toid tuberosity are the primary bony landmarks used 
in the anatomical landmarking techniques for human 
immunization (Bancsi et al., 2019). 

Implications
The results of this study have important implications 

for both theory and practice in the healthcare field. The 
findings highlight the need for increased education and 
awareness about SIRVA among healthcare providers, as 
well as the importance of proper training and educa-
tion in order to reduce the incidence of SIRVA. Addi-
tionally, the study underscores the need for healthcare 
providers to be aware of the potential side effects of the 
COVID-19 vaccine and be prepared to provide

In terms of theory, the study contributes to the ex-
isting literature by providing insight into the knowl-
edge and understanding of SIRVA among healthcare 
providers. The results of this study indicate that there 
is a lack of understanding among healthcare providers 
regarding the causes, commonality, diagnosis, treat-
ment and surgery requirements of SIRVA. This lack 
of understanding could potentially contribute to the 
under-diagnosis and under-treatment of SIRVA. From 
a practical standpoint, the results of this study have 
important implications for healthcare organizations 
and policymakers. Healthcare organizations should 
prioritize providing education and training on SIRVA 
to their employees, as well as ensuring that they have 
proper protocols and procedures in place to handle 
cases of SIRVA. Policymakers should also consider 
implementing measures to increase education and 
awareness about SIRVA among healthcare providers, 
as well as implementing regulations to ensure that 
healthcare providers are properly trained on the ad-
ministration of vaccines. 

Finally, this study provides valuable insights into 
the knowledge and understanding of SIRVA among 

healthcare providers. The results indicate a need for 
increased education and awareness about SIRVA 
among healthcare providers, as well as proper training 
on the administration of vaccines. By addressing these 
issues, healthcare organizations and policymakers can 
work to reduce the incidence of SIRVA and improve 
the care and support provided to those affected by the 
condition. 

Conclusion
In conclusion, the present study aimed to inves-

tigate the knowledge, attitudes, and experiences of 
healthcare cadres regarding shoulder injury related 
to vaccine administration (SIRVA) among healthcare 
cadres at the National University Hospital in Saudi 
Arabia. The results of the study showed that the major-
ity of participants had heard of SIRVA, but only a small 
percentage were able to correctly identify the cause of 
SIRVA as accidental injection into the subdeltoid bur-
sa. Additionally, the study revealed that a significant 
number of participants reported experiencing pain in 
their shoulders after receiving the COVID-19 vaccine, 
with many reporting severe pain. Furthermore, the re-
sults showed a lack of understanding among the par-
ticipants regarding the appropriate treatment options 
for SIRVA and a lack of training about the condition. 

Overall, the findings of this study highlight the 
need for increased education and awareness about 
SIRVA among healthcare providers, as well as the 
importance of proper training and education in or-
der to reduce the incidence of SIRVA. It is also im-
portant for healthcare providers to be aware of the 
potential side effects of the COVID-19 vaccine and 
be prepared to provide appropriate treatment and 
support to those who experience SIRVA. Further 
research is needed to investigate the incidence and 
causes of SIRVA among healthcare providers in or-
der to develop effective strategies for preventing and 
managing the condition. 
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Abstract
Background. Empowerment in work palace denotes to bet-
ter decision making power which enable the worker to have 
greater control of their jobs. In conventional organizational 
structures, functioning of the organization revolve around the 
designing of the set rules and methods. It was though that if 
organization makes employees obligatory to follow such struc-
tures the effectiveness and efficiency may improve. However, 
later, researchers found out that by fitting employees to the 
specific job structures, organizations lose their potential as well 
as performance because employees creativity and innovation 
got restricted. Therefore, conventional practices may not be 
suitable for operating in complex and dynamic healthcare envi-
ronment. To achieve organizational goals with more efficiently, 
employee empowerment to some extent is in need because 
independence that comes with empowerment encourages em-
ployees to voice their opinions that benefit healthcare organi-
zations in uplifting the patient safety and quality of care they 
offer. Therefore, study intends to assess the state of employees’ 
empowerment in public hospitals located in Al Qassim region, 
Saudi Arabia. Moreover, the study intends to explore the effect 
on employee’s empowerment has on employee’s perceptions 
of quality of care and patient safety. 
Methods. Using a cross-sectional research design, the study 
collected data from 119 employees working in different public 
hospitals of Al Qassim region. The online questionnaire consists 
of 30 questionnaire items, was developed using Google Doc to 
address the research questions of the study. 
Results. The healthcare employees responded to their demo-
graphic characteristics, empowerment, self-efficacy, and quality 
of care have been improvising in the facility. This finding showed 
that the respondents are empowered to make decisions and 
are better at performing their given jobs. Furthermore, the 
outcome of the study exhibited that employee empowerment 
is associated with respondents’ perceptions of quality care 
and patient safety. The results from the study may also help 

healthcare administrators and policy makers to understand 
the current level of employee empowerment and self-efficacy. 
The findings can immensely help healthcare administrators and 
policymakers to design policies and strategies to improve the 
quality of care in Saudi health organizations
Conclusion. The study explores the issue of empowerment in 
the context of Saudi public healthcare hospitals. It shows that 
in healthcare workers of Saudi Hospitals located in Al Qassim 
region believe that they possess certain decision-making au-
thority to perform their jobs. The study also shows that the re-
spondents think that their organizations deliver quality of care 
and are concerned about patient safety. 

Keywords
Employee empowerment, Self-efficacy, Policymakers, Health-
care workers, Quality care. 
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1. Introduction 
Empowerment refers to greater decision-making 

power to individuals enabling them to take greater 
control of their jobs. The traditional organizational 
structures formulate set rules, procedures, and meth-
ods for the functioning of an organization. The em-
ployees are required to follow those structures for im-
proved efficiency and effectiveness of an organization. 

However, later, researchers found that by fitting 
employees to the specific job structures, these organi-
zations lose their performance potential [1]. 

Employees perform according to established rules 
and written job descriptions that hardly allow them 
to go beyond the book. This organizational approach, 
reducing employees to their written job descriptions, 
restricts creativity, and innovation. Therefore, it is not 
suitable for organizations operating in a complex and 
dynamic environment, such as healthcare [2]. 

Empowerment can play a critical role in circum-
stances that are characterized as dynamic, uncertain, 
and complex [3]. The previous research has shown 
that employee empowerment, particularly in health 
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care organizations, helps them to achieve their orga-
nizational goals. The previous studies found that em-
ployee empowerment directs the attitude of healthcare 
workers towards patient care [4].

The increased autonomy that comes with empow-
erment encourages employees to voice their opinions 
that benefit healthcare organizations in uplifting the 
patient safety and quality of care they offer [5].

This study intends to investigate the relationship be-
tween empowerment, self-efficacy, and employee percep-
tions of quality of care. Specifically, the proposed research 
aims to find out do employee empowerment and self-effi-
cacy are related to their perceptions of quality of care. 

2. Methodology
This is a cross-sectional research study, the collected 

data from employees working in different public hospi-
tals of Al Qassim region. The online questionnaire con-
sists of questionnaire items divided into four categories. 
The scheme 1 represent the procedure in detail. 

Scheme 1. Methodology followed to collect the research data 
for analyses. 

2.1. Research Questions
The questionnaire was developed to address the re-

search questions of the study. The questionnaire were 
consist of statements aimed to measure Saudi health-
care worker empowerment, self-efficacy, and percep-
tion of the quality of care. For example, the degree of 
respondent empowerment was assessed by adapting a 
questionnaire developed by Fernandez et al [6]. It was 
consist of statements such as “how satisfied are you with 
your involvement in decisions that affect your work?”

The respondents rated their responses on a five-
point Likert scale ranging from strongly agree (1) to 
strongly disagree (5). Similarly, by adapting items for 
self-efficacy and employees’ perceptions of quality 
care, these variables were be measured. 

The survey conducted using online questionnaire 
powered by Google Docs. The employees working in 
different departments of the above-listed hospitals 
were be requested to record their responses using this 
online questionnaire. The study involves answering 
the following research questions: 

2.1.1.Research question 1: What is the degree of 
empowerment Saudi healthcare employees believe 
they have?

2.1.2.Research question 2: To what extent employ-
ees working in Saudi healthcare organizations think 
they have self-efficacy to perform their duties?

2.1.3.Research question 3: To what extent employ-
ees perceive their organizations are offering the qual-
ity of care?

2.1.4.Research question 4: Does a relationship ex-
ist between employee empowerment, self-efficacy, and 
perceptions of quality of care their organizations are 
offering to the patients?

2.2. Healthcare facility
The healthcare workers performing care-related 

jobs in three hospitals located in the Riyadh region 
makes the population of the study. By using a conve-
nience sampling technique, the following three hospi-
tals of the Riyadh region are chosen for data collection 
purposes, including, King Fahad Medical City, King 
Saud Medical City and Prince Sultan Military Medi-
cal City. The convenience sampling does not provide 
a representative sample; however, it allows a research-
er to select a research population and data collection 
based on feasibility and convenience [7].

About 300 respondents who are working in dif-
ferent departments of the above-listed hospitals was 
selected to take part in the study. A close-ended ques-
tionnaire was be used to gather data from the partic-
ipants of the proposed research. The structured and 
close-ended questionnaire makes it easier and conve-
nient for respondents to answer the questions of the 
questionnaire. The questionnaires provide an efficient 
way to gather data on behavior, opinions, and attitudes 
of a relatively larger number of people [8].

3. Results: 

3.1. Demographic Distribution
The study used SPSS software on results of survey 

to analyze and reach results and finding helped form-
ing conclusion of this research and understand of re-
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lationship between the variables. Sample size included 
119 participants which were distributed demographi-
cally as following in Table 1 and Table 2.

3.1.1. Age and Gender Distribution 
of Healthcare Workers

The age and gender distribution was observed 
among the recruited employees as healthcare workers, 
the number of male participants, i. e. 79% were more 
common compared to female participants, which were 
21%. While, the age of healthcare workers were ranging 
from 21 years to 60 years, where most of the partici-
pants were ranging between 31 to 45 years (Table 1). 

Table 1
Demographic Characteristics of Participants

Gender

Demographic 
Characteristics Frequency Percentage

Male 94 79%
Female 25 21%

Age
21-30 Years 53 44.60%
31-45 Years 58 48.70%
46-60 Years 8 6.70%

3.1.2. Employee’s Level of Education, 
Nature of Job and Work Experience

The Level of education and the nature of job 
were observed among the healthcare workers (Ta-

ble 2). Most of the healthcare works from public 
hospitals of Al Qassim region were specialists i. 
e. 79.80%, healthcare managers i. e. 10%, den-
tists and physicians i. e. 6.7% and 3% respectively. 
Apart from the nature of job, most of the health-
care workers were graduates i. e. 80% and post 
graduates i. e. 17%, while others were 3%. Further, 
the work experience of employees was also record-
ed, 63.80% employees had work experience below 
5 years, and 8.50% employees had 5 to 10 years, 
and 27.70% of employees had work experience of 
over 10 years (Table 2). 

3.2. Duty Performance and Quality 
Assurance of an Organization

Self-Efficacy of an organization is important in or-
der to observe, to what extent employees working in 
Saudi healthcare organizations think they have self-ef-
ficacy to perform their duties. 

3.2.1. Committed to Provide Quality Care 
to the Patients

The healthcare employees responded to how well 
their organization is committed to provide the qual-
ity care to the patients, where 37% of the employees 
strongly affirmed the statement, 29% agreed to the 
quality standards of their organization and 34% stayed 
neutral (Figure 1a). 

3.2.2. Organizations Responsibility to take 
Issues Seriously

The level of responsibility of an organization to 
resolve any issues plays crucial role in providing 
best quality care to the patients. The healthcare em-
ployees working in the healthcare facility strongly 
agree with the stance i. e. 40%, 17% agreed. Howev-
er, 20% of the employees disagreed and 3% strongly 
disagreed with their organization who assumed to 
take their responsibility seriously. Hence, affecting 
the level of quality care being provided to the pa-
tients (Figure 1b). 

3.2.3. Providing Safe Treatment as a Priority 
to the Patients

The healthcare employees participated in this study 
affirmed that providing a safe treatment to patients is 
their top most priority, where 47% employees strongly 
agreed to the statement, 36% agreed while only 17 % 
stayed neutral (Figure 1c). 

Table 2
Educational Level and the Nature of Jobs of Participants

Educational Level Frequency Percentage
Diploma 0 0%
Bachelor 95 80%
Post-graduate 20 17%
Other 4 3%

Nature of Jobs Frequency Percentage
Physician 4 3%
Pharmacist 0 0%
Dentist 8 6.70%
Specialist 95 79.80%
Healthcare management 12 10%

Work Experience Frequency Percentage
Below 5 years 76 63.80%
5 to 10 years 10 8.50%

Over 10 years 33 27.70%
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3.2.4. Practicing Maximum Care to Provide 
Patients a Safe Treatment

Practicing maximum care to provide patients a safe 
treatment is essential for a healthcare facility to pave 
for, most of the healthcare employees strongly agreed 
to provide maximum care to the patients, i. e. 57.14 %, 
22.70% agreed, 13.40% were stayed neutral, however, 
7% disagreed to the regard (Figure 1d). 

3.3. Self-Efficacy of Healthcare Employees
The employees were assessed for their self-efficacy 

to perform their duties. 

3.3.1. Achieving Goals
The healthcare workers positively responded to 

achieve most of the goals they had set for themselves 
to ensure quality care provided to the patients. Most 
of the employees agreed to the statement i. e. 60%, rest 
27% strongly agree, while 13% of employee’s stayed 
neutral (Figure 2a).

3.3.2. Accomplishing Difficult and Important 
Task

The healthcare employees strongly agreed i. e. 
54% and 29% agreed to accomplish the difficult task 
they were assigned. While, 17% employees were neu-

tral to the stance (Figure 2b). The most employees 
responded to accomplished not only difficult tasks, 
but also the tasks that were important and required 
their efficient response to make sure the quality care 
was provided to the patients (Figure 2c). Further-
more, most healthcare workers believed to succeed 
almost any endeavor to which they set their mind to 
maintain best quality standards for the patients (Fig-
ure 2d). 

3.3.3. Overcoming Challenges 
effectively

Most of the healthcare employees responded to 
strongly agreed i. e. 63% and agreed 37% to successful-
ly overcoming many challenges (Figure 2e). Further, 
60% were confident while dealing the challenges per-
forming different tasks confidently, 37% agreed while 
3% were neutral (Figure 2f).

3.3.4. Independent Performance
Independent work performance of employees 

also matters to maintain quality care, 67% employees 
strongly agreed to manage maximum task well com-
pared to others (Figure 2g), most of them also re-
sponded to perform quite well even when the things 
are tough (Figure 2h).

Figure 1 (a) Organizational commitment to provide quality care to the patients (b) Organizations Responsibility to take Issues Se-
riously (c) Providing Safe Treatment as a Priority to the Patients (d) Practicing Maximum Care to Provide Patients a Safe Treatment. 
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3.4. Healthcare workers and Empowerment
The study intends to explore the effect on employ-

ee’s empowerment has, on employee’s perceptions of 
quality of care and patient safety. 

3.4.1. Involvement of Healthcare workers by 
management

The healthcare workers responded to the ques-
tion, whether all the important decisions were 

made by the management with minimum input 
from the workers. Most employees were in agree-
ment while few of them disagreed with the state-
ment (Figure 3a).

3.4.2. Employees dedication to their work
The healthcare workers, responded that most 

employees in their organization were highly in-
volved in their work. The employees showed strong 

Figure 2 (a) Achieving Goals by Healthcare Employees (b) Accomplishing Difficult Task (c) Accomplishing Important Task (d) Ac-
complishing Focused Task (e) Overcoming Challenges (f ) Confident with performing different tasks (g) Independent Performance 
(h) Performance during the tough time. 
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agreement i. e. 30%, while 40% of them were neu-
tral and 10% were disagree with the level of dedica-
tion (Figure 3b).

3.4.3. Management’s trust on employees
The healthcare workers strongly agreed i. e. 23.50% 

that their supervisor and managers completely trust 
them, 43% agreed, 13.4% were neutral, however, rest 
of the employees were disagreed (Figure 3c).

3.4.4. Employees True Expressions on 
Important Issues

The Healthcare workers answered that co-work-
ers express their true feelings about important issues, 
33.60% were strongly agreed, and 20.00% were agreed. 

While 19.40% were neutral and rest of them didn’t 
agree (Figure 3d).

3.4.5. Acknowledgment Provided 
to the outstanding healthcare workers 

Acknowledgment to the outstanding healthcare 
works plays important role in encouraging them to 
maintain quality standards and providing care to 
the patients. The 10% of employees were strongly 
agreed with their organization to acknowledge their 
performance, 29.50% were agreed, while 37% were 
neutral while, 13.50% disagreed and 10% strongly 
disagreed with the recognitions given to individu-
als and teams who provide outstanding care service 
(Figure 3e).

Figure 3 (a) Involvement of Healthcare workers by management (b) Employees dedication to their work (c) Management’s trust 
on employees (d) Employees True Expressions on Important Issues (e) Acknowledgment provided to the outstanding healthcare 
workers. 
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3.4.6. Conflict and Decreased Morale among 
the healthcare workers 

The level of conflict and decreased morale were 
also considered when asking the healthcare workers 
about their perceptions. It was found that most of the 
employees responding neutral in this regard, howev-
er, most of them were in agreement about the conflict 
and decreased morale among them while the rest of 
them disagreed (Figure 4a and b). 

3.4.7. Self-confidence
While estimating the self-confidence of health care 

workers, they were asked if they are confident enough 
about their ability to perform work. It was observed 

that 80.6% of workers are highly confident about their 
job performance (Figure 4c). When asked about the 
self-authority or self- independency of deciding and 
managing the work from health care workers, it was 
estimated that 60.5% of workers strongly agreed and 
29.4% agreed on the statement (Figure 4d).

3.4.8. Criticism and complaints by employees
Upon asking the employees if the criticism and 

complaints were directed towards the management 
were increasing, most of them agreed i. e. 36.10%, 
23.50% were strongly agreed, 20.00% of them were 
neutral in this regard, while the rest of them were dis-
agreed (Figure 5a).

Figure 4 (a) Conflict among the healthcare workers (b) Decreased Morale among the healthcare workers (c) self-confidence while 
performing work (d) Independent decision making with work performance. 

Figure 5(a) Criticism and complaints by employees (b) Sharing Important Information among colleagues. 
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3.4.9.Sharing Important Information among 
colleagues

When healthcare workers were asked if they share 
the important information with their coworkers or 
colleagues, about 44% were strongly agreed, agreed 
while 26% of them stayed neutral in this regard (Fig-
ure 5b). 

4. Discussion: 

Statement of principal findings
The research focuses on making several contribu-

tions. First, the results revealed the extent employees 
working in healthcare organizations located in the 
Riyadh region are empowered and have job-related 
self-efficacy. Second, the study showed the employee 
perceptions of the quality of care that their organiza-
tions are offering to the patients. 

Interpretation within the context 
of the wider literature

The quality of care constitutes one of the principal 
organizational concerns in healthcare settings. The 
improvement in the quality of care not only allows 
patients to benefit from well-directed and appropriate 
treatment, but it also reduces the errors staff commit 
while performing their health care related duties. 

The incidence of medical error is prevalent around 
the globe, and as a result, many patients suffer due to 
mistakes committed by the care providers. By uplift-
ing the quality of health care, such adverse incidents 
can be reduced to a possible minimum level. Research 
conducted in Canadian hospitals shows that 40% of 
the reported adverse events were preventable [9]. The 
medical errors committed by healthcare staff take the 
lives of 98000 patients in the USA every year. The re-
searchers believe that empowerment by involving em-
ployees in decision-making processes regarding work 
design and workflow can help to overcome the errors 
committed by care staff. 

Self-efficacy is a psychological state that refers to 
an individual’s conviction that he or she can perform a 
task successfully to achieve desired outcomes. Accord-
ing to Bandura, people are more likely to undertake 
certain types of behavior when they convince that they 
can successfully execute that behavior [10]. 

The research found that self-efficacy can improve 
the performance of healthcare workers [11]. Self-effi-
cacy is also found to be related to nurses’ conflict man-

agement strategies [12]. With realization that modern 
day healthcare quality issues could only be addressed 
by empowering employees, healthcare organizations 
are looking out to find ways to involve their workers 
into decision making process [13]. 

The research shows that empowerment results in 
bringing several desired organizational outcomes to 
the healthcare facilities. Most critical of them is em-
powerment promotes safety culture [14]. The research 
also found that empowerment is related to high per-
formance work system as well as healthcare worker’s 
perceptions of quality care [15]. 

A few studies also showed how empowerment af-
fects healthcare worker’s perceptions of quality of care. 
For example, one study found that empowerment me-
diates between high performance work system and 
health worker’s perceptions of quality care [16]. It is 
no surprise that empowerment enhance job satisfac-
tion among healthcare workers who constantly work 
under dynamic work conditions [17]. 

Another way, according to literature, empower-
ment encourages the quality of care is by promoting a 
safety culture. A study found that healthcare worker’s 
empowerment is related to the organizational safety 
culture [18]. The study suggests that an effective safety 
culture can be developed by empowering nurses and 
their supervisors. 

Strengths and limitations
The above discussion shows that empowerment 

can play a critical role in helping organizations achieve 
quality care. Some of the researchers believe that qual-
ity in healthcare settings cannot materialized without 
empowering employees. The research shows that the 
success of effective quality improvement initiatives de-
pends upon the extent employees enjoy empowerment 
[19]. Few studies examined the role of self-efficacy 
and empowerment on professional performance. For 
example, the research found that self-efficacy mediat-
ed the relationship between structural empowerment 
and professional practice behaviors of nurses [11]. 

There is no study to examine the effect of the Saudi 
employees’ self-efficacy on their perceptions of quali-
ty of care. On the other hand, some studies consider 
the self-efficacy of patients. These studies found that 
self-efficacy has implications for their health and re-
covery. For example, the research found that patients 
with high self-efficacy make relatively better postoper-
ative adjustments [20]. 
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Implications for policy, practice and research
The above brief data collected from this study 

showed that self-efficacy can play a critical role in 
helping healthcare workers to perform their duties 
well and contribute effectively towards the fulfillment 
of critical organizational outcomes. 

5. Conclusion
The research focuses on making several contribu-

tions. First, the results revealed the extent employees 
working in healthcare organizations located in the 
Riyadh region are empowered and have job-related 
self-efficacy. Second, the study showed the employee 
perceptions of the quality of care that their organiza-
tions are offering to the patients. Finally, the study may 
contribute by evaluating a relationship between em-
powerment, self-efficacy, and employee perceptions 
of quality of care. The outcome of the study may help 
healthcare administrators and policymakers to under-
stand the current level of employee empowerment and 
self-efficacy. The findings can immensely help them 
design policies and strategies to improve the quality of 
care in Saudi health organizations

Acknowledgements
The Authors would like to express deepest grati-

tude to all those who helped during the writing of this 
manuscript. 

Data availability statement 
No new data were generated or analyzed in support 

of this review. 

Funding
This research did not receive any specific grant 

from funding agencies in the public, Commercial, or 
not-for-profit sectors. 

Conflicts of Interest
The authors declare no conflicts of interest regard-

ing the publication of this paper. 

References
1. Hirzel AK, Leyer M, Moormann J. The role of 
employee empowerment in the implementation 
of continuous improvement: Evidence from a case 
study of a financial services provider. International 
Journal of Operations & Production Management. 
2017 Oct 2.

2. Kim SY, Fernandez S. Employee empowerment 
and turnover intention in the US federal bureaucracy. 
The American review of public administration. 2017 
Jan; 47(1):4-22.
3. Purdy N, SPENCE LASCHINGER HK, Finegan J, 
Kerr M, Olivera F. Effects of work environments on 
nurse and patient outcomes. Journal of nursing man-
agement. 2010 Nov;18(8):901-13.
4. Laschinger HK. Effect of empowerment on pro-
fessional practice environments, work satisfaction, 
and patient care quality: Further testing the nursing 
worklife model. Journal of nursing care quality. 2008 
Oct 1;23(4):322-30.
5. Wong CA, SPENCE LASCHINGER HK, Cum-
mings GG. Authentic leadership and nurses' voice 
behaviour and perceptions of care quality. Journal of 
nursing management. 2010 Nov;18(8):889-900.
6. Fernandez S, Moldogaziev T. Employee empower-
ment and job satisfaction in the US Federal Bureau-
cracy: A self-determination theory perspective. The 
American review of public administration. 2015 Jul; 
45(4):375-401.
7. Farrokhi F, Mahmoudi-Hamidabad A. Rethinking 
convenience sampling: Defining quality criteria. The-
ory & Practice in Language Studies. 2012 Apr 1;2(4).
8. Bryman A. Social research methods. Oxford uni-
versity press; 2016.
9. Baker GR, Norton PG, Flintoft V, Blais R, Brown 
A, Cox J, Etchells E, Ghali WA, Hébert P, Majumdar 
SR, O'Beirne M. The Canadian Adverse Events Study: 
the incidence of adverse events among hospital pa-
tients in Canada. Cmaj. 2004 May 25;170(11):1678-86
10. Lev EL, Paul D, Owen SV. Age, self‐efficacy, and 
change in patients' adjustment to cancer. Cancer prac-
tice. 1999 Jul;7(4):170-6.
11. Manojlovich M. Promoting nurses' self-effica-
cy: a leadership strategy to improve practice. JONA: 
The Journal of Nursing Administration. 2005 May 1; 
35(5):271-8.
12. Hosseini MA, Azimzadeh E. Correlation between 
self-efficacy and nurses’ conflict management strate-
gies. Journal of Health Promotion Management. 2013 
Oct 10; 2(4):16-23.
13. Armstrong K, Laschinger H, Wong C. Workplace 
empowerment and magnet hospital characteristics as 
predictors of patient safety climate. Journal of nursing 
care quality. 2009 Jan 1;24(1):55-62.
14. McGuckin M, Storr J, Longtin Y, Allegranzi B, Pit-
tet D. Patient empowerment and multimodal hand hy-



186 | Cardiometry | Issue 26. February 2023

giene promotion: a win-win strategy. American Jour-
nal of Medical Quality. 2011 Jan;26(1):10-7.
15. Bonias D, Bartram T, Leggat SG, Stanton P. Does 
psychological empowerment mediate the relationship 
between high performance work systems and patient 
care quality in hospitals? Asia Pacific Journal of Hu-
man Resources. 2010 Dec;48(3):319-37.
16. Leggat SG, Bartram T, Casimir G, Stanton P. Nurse 
perceptions of the quality of patient care: Confirm-
ing the importance of empowerment and job satis-
faction. Health Care Management Review. 2010 Oct 
1;35(4):355-64.
17. Choi SL, Goh CF, Adam MB, Tan OK. Transfor-
mational leadership, empowerment, and job satisfac-

tion: the mediating role of employee empowerment. 
Human resources for health. 2016 Dec;14(1):1-4.
18. Amiri M, Khademian Z, Nikandish R. The ef-
fect of nurse empowerment educational program on 
patient safety culture: a randomized controlled trial. 
BMC medical education. 2018 Dec;18(1):1-8.
19. Page A, editor. Keeping patients safe: Transform-
ing the work environment of nurses.
20. Wu HK, Chau JP, Twinn S. Self-efficacy and quali-
ty of life among stoma patients in Hong Kong. Cancer 
nursing. 2007 May 1;30(3):186-93.



Issue 26. February 2023 | Cardiometry | 187

REVIEW Submitted: 4.01.2023; Accepted: 24.01.2023; Published online: 25.02.2023

Variation of Omicron 
from COVID-19: A Review
Hassan A. Hemeg*

Department of Medical Laboratory Technology, College of 
Applied Medical Sciences, Taibah University, Al Madinah-Al 
Monawra 41411, Saudi Arabia

*Corresponding author: 
HassanHemeg12@outlook. com

Abstract
In Wuhan, China, where the virus first appeared, a cluster of 
severe acute respiratory syndrome (SARS) coronavirus-2 cases 
were reported. On March 11, 2020, the World Health Organi-
zation (WHO) declared a pandemic due to the rapid global 
spread of the virus that causes this ailment, known as coronavi-
rus disease 19 (or simply COVID-19). 
There have been reports of illness among persons of all ages 
in every region of the globe where COVID-19 has spread. Due 
to the lack of a reliable antibody test, nasopharyngeal and 
oropharyngeal swabs are currently analysed using reverse 
transcription polymerase chain reaction (RT-PCR). The sever-
ity of the symptoms depends on where you fall on a clinical 
spectrum describing the severity of the ailment. The great 
majority of patients either have no symptoms but are still con-
tagious to others in close proximity to them, or they have a 
mild influenza-like sickness that cannot be separated from a 
normal upper respiratory tract infection. Moderate and severe 
cases need hospitalisation and psychological care, including 
non-invasive and invasive ventilation, antivirals, antibiotics, 
antipyretics, and steroid medicines. Some patients may need 
plasma exchange treatment or immunomodulatory drugs to 
recover from their illness. Pharmaceutical firms are beginning 
human trials in several places across the globe in an effort 
to find an efficient and safe COVID-19 vaccine. This in-depth 
analysis, based on recently-published research findings, ex-
amines the genetic characteristics, likely zoonotic origin, and 
receptor binding of SARS-CoV-2.In addition, we attempt to 
describe the SARS-CoV-2 Omicron variant against COVID-19, 
including its clinical and epidemiological features, as well as its 
diagnosis and therapy. 
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Introduction 
Coronavirus infection often enters the human 

body via the respiratory system. In 2002 and 2012, 
many individuals were killed by the coronaviruses 
SARS-CoV and MERS-CoV, respectively (Cui et al., 
2019; Hu et al., 2021). The SARS-CoV-2 virus was 
discovered as a novel coronavirus towards the end 
of 2019 in Wuhan, China, and an unanticipated viral 
pneumonia pandemic resulted in the deaths of a large 
number of individuals (Parasher, 2021). COVID-19, a 
novel coronavirus infection, has spread fast worldwide 
and outperformed SARS and MERS in infection rate 
and distribution area (Hui et al., 2020; Wu et al., 2020). 
Public health worldwide has been dealt a significant 
blow by the ongoing spread of COVID-19 (Deng & 
Peng, 2020; Han et al., 2020). By Shiraki et al. (2022), 
the Coronavirus variant (COVID-19) has killed more 
than 5.9 million individuals in the last two years, with 
430 million confirmed cases worldwide as of 27th Feb-
ruary 2022 (Shiraki et al., 2022; World Health organi-
zation (WHO). Coronavirus (COVID-19) Dashboard, 
2022). In May 2021, the World Health Organization 
(WHO) said that new SARS-CoV-2 variants should be 
categorized as variants of concern (VOC) and variants 
of significance (VOI). The WHO announced in May 
2021 that new SARS-CoV-2 variations should be clas-
sified as VOCs. The scientific nomenclature used by 
academics and researchers would be easier to under-
stand and pronounce changes in the variants (World 
Health organization (WHO). Classification of Omicron 
(B. 1.1.529): SARS-CoV-2 Variant of Concern, 2021). 
With each successive wave of the pandemic, SARS-
CoV-2 has evolved and altered around the globe, 
causing more people to get ill, as well as serious health 
problems, fatalities, panics, and fears (Boehm et al., 
2021; Thakur et al., 2021). 

SARS-CoV-2 VOC is a variety that meets all VOI re-
quirements but poses a risk of greater transmissibility, 
adverse epidemiological effects, and higher virulence 
or clinical presentation variability when compared to 
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other variants (Khandia et al., 2022). Geographic no-
menclature can be racially offensive, stigmatizing, and 
frequently inaccurate when identifying SARS-CoV-2 
variants (World Health organization (WHO). Classifi-
cation of Omicron (B. 1.1.529): SARS-CoV-2 Variant 
of Concern, 2021). It was immediately discarded, and 
WHO set up the Technical Advisory Group on SARS-
CoV-2 Virus Evolution (TAG-EV) to follow, monitor, 
and analyze the pandemic virus changing situation. In 
addition to the WHO COVID-19, reference laborato-
ry networks include GISAID, Nextstrain, and Pango, 
TAG-EV members, and scientists from a wide range 
of countries and organizations. For example, this or-
ganization has the task of informing the general pub-
lic about the new, less stigmatizing abbreviations for 
VOI and VOC. In order to keep non-scientific pub-
lic discussions in check and raise public awareness of 
health issues, this expert committee recommended 
the use of Greek Alphabet letters such as Alpha, Beta, 
Gamma, Delta, and, most recently, Omicron in the 
SARS-CoV-2 nomenclature (World Health Organisa-
tion (WHO), 2021b. Tracking SARS-CoV-2 Variants, 
2021(b)). 

Covid-19 genetic variation 
The newly discovered coronavirus has 79 percent 

of the same genomic sequence as SARS-CoV and 50% 
of the same genomic sequence as MERS-CoV. (Lu et 
al., 2020). The gene sequence of other beta coronavi-
ruses is the same. A replicase is made up of two genes, 
ORF1a and ORF1b. ORF1a and ORF1b are two more 
regions involved in DNA synthesis (N). Seven possible 
ORFs could provide additional proteins (Chan et al., 
2020; Liu et al., 2020). Numerous SARS-CoV-2 pro-
teins share a similar structure. This virus has spread 
to every one of China’s 34 provinces. New cases were 
reported daily until the end of January 2021 (Liu et al., 

2020). The current coronavirus outbreak was declared 
an emergency by the WHO on 30th January, 2016.Ac-
cording to the World Health Organization (WHO), on 
26th November, 2021, a new SARS-CoV-2 mutation 
was discovered in the B. 1.1.529 specimen. 

SARS-CoV-2 S protein is composed of 1, 273 ami-
no acids. There are 1, 255 amino acids in this virus, 
which is much longer than any other known SARS 
CoV, including those identified in bats. The S proteins 
in the Sarbecovirus subgenus are incredibly diverse. 
More than ninety percent of the amino acid sequences 
of SARS-CoVs are the same as those found in human 
and civet populations. This includes between 75 and 
97.7 percent of bat coronaviruses and between 90.7 
and 92.6 percent of pangolin coronaviruses (Chen et 
al., 2020). This insertion creates a polybasic cleavage 
site (RRAR), allowing furin and other proteases to 
cleave the protein effectively. At the S1–S2 cleavage 
site, the Chinese coronavirus RmYN02 has a single 
three-amino acid insertion (PAA) (Table. 1). Polybasic 
cleavage at RmYN02, previously thought to be pecu-
liar to SARS-CoV-2, does not operate well (Zhou et al., 
2020). SARS-CoV-2 S protein features a furin-cleav-
age site, which has been shown to make it easier for 
the RBD to fit into the binding site, leading to the pro-
tein’s decreased stability(Wrobel et al., 2020). 

Host cell invasion and viral life cycle
COVID-19 is inhaled by humans who breathe in 

air and inhale the droplets and other small particles 
that are already contaminated. The virus infects the 
host cells as soon as it enters the body, either through 
fusion or endocytosis. The coronaviruses are com-
posed of four structural proteins: the spike (S), mem-
brane (M), envelop (E), and nucleocapsid (N) pro-
teins. (Bosch et al., 2003; Rajnik et al., 2021). The S 
protein must be visible on the virus surface to bind 

Table 1
Significant variations between SARS-CoV-2 and similar coronaviruses in their spike proteins.

RBD Host Important residues in RBD contact with ACE
445 486 493 494 501

SARS-CoV-2 Human L F Q S N
SARS-CoV Human Y(442) L(472) N(479) D(480) T(487) 
RaTG13 Rhinolophus affinis L L Y R N
GX pangolin Pangolin L L E R T
GD pangolin Pangolin L F Q S N
RmYN02 Rhinolophus malayanus S(429) - S(453) T(454) V(461) 
Bat WIV1 Rhinolophus sinicus S(443) F(473) N(480) D(481) N(488) 
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and infiltrate into a host. Host cell receptor (S1) bind-
ing to the S2 subunit, which participates in the fusion 
of viral and host membranes (S2) (Rajnik et al., 2021), 
is one of the protein’s functions. It was found that the 
SARS-CoV receptor ACE-2, which was found to be 
a functional receptor for the virus (Li et al., 2003), is 
highly expressed in the pulmonary epithelium. The S 
protein first attaches to the host receptor for the virus 
to infect a host cell. SARS-CoV-2 must first bind to 
ACE-2 before the S protein can go through a two-step 
cleavage process that involves priming at the S1/S2 site 
and activation at the S2 subunit to produce an infec-
tious fusion peptide nearby (Li et al., 2005; Ou et al., 
2020). Two protein cleavages appear to be the trigger 
for conformational changes that lead to viral replica-
tion cell membrane fusion, which in turn allows the 
virus to penetrate pulmonary alveolar epithelial cells 
and release its cargo (Belouzard et al., 2012). Anti-vi-

ral single-stranded nucleic acid (ssRNA) is formed by 
RNA polymerase while the virus replicates inside the 
host cell (transcription). Transcription occurs in the 
cytoplasm of newly synthesized RNAs, from which 
positive-strand RNAs are synthesized. Epithelial cells 
that come into contact with newly-produced virus 
particles can infect more people (Lai & Cavanagh, 
1997; Yang & Shen, 2020). Figure 1 shows the stages in 
the viral life cycle. 

Covid-19 Therapeutics

Corticosteroids
Short-term steroid use is permitted in some cas-

es when the patient’s oxygen saturation drops rapidly, 
the immune system becomes more active, and chest 
imaging characteristics deteriorate rapidly. METHYL-
PREDNISOLONE was only recommended at dosages 
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Figure 1. The severe acute respiratory syndrome coronavirus-2 life cycle. 
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of 0.5–1 mg/kg per day for patients with mild cases 
and 1–2 mg/kg per day for individuals with severe 
cases. Therefore, higher doses of steroid-mediated 
immunosuppression were not recommended since 
it delayed viral clearance (Huang et al., 2020; Lee et 
al., 2004; Parasher, 2021). Dexamethasone has been 
shown to lower mortality when given to patients with 
critical conditions (Organization, 2020). 

Anti-Viral drug
Patients with COVID-19 have received the follow-

ing antiviral medications so far. 

Remdesivir (CIPREMI/COVIFOR) 
The potential of remdesivir to prevent and treat in-

fections caused by coronaviruses was first brought to 
light by preclinical research. Remdesivir is effective in 
vitro against a variety of RNA viruses, including Ebola, 
and these studies highlighted its potential use (Gordon 
et al., 2020; Parasher, 2021). Remdesivir may be used 
to treat and prevent coronavirus infections. Remdesivir, 
an RNA polymerase inhibitor, works by stopping viral 
RNA from being synthesized, effective against a wide 
range of viruses. As a result, the potential for viral RNA 
production is drastically reduced (Tchesnokov et al., 
2019). In an animal model with SARS-CoV infection, 
remdesivir was able to reduce the amount of viral load 
in the lungs while also improving pulmonary function 
(Sheahan et al., 2017). Two studies found no significant 
difference between Remdesivir 5-day and 10-day treat-
ments in terms of decreased incidence of respiratory 
tract infection or length of hospital stay (Beigel et al., 
2020; Goldman et al., 2020). Lopinotivir (RTV) and 
Lopinavir (LPV) improved pulmonary function, but 
they did not prevent severe lung damage or decrease 
virus replication. Remdesivir seems to be more effec-
tive than either LPV or RTV in treating COVID-19 
(Martinez, 2020; Sheahan et al., 2020). After a 200-mg 
intravenous dose the first day, patients with mild illness 
may benefit from a daily dose of 100 mg intravenously 
for 5–10 days. Remdesivir should be avoided in certain 
situations. In addition to children and breastfeeding 
mothers, treating patients with severe liver or renal dis-
ease is possible. The US Food and Drug Administration 
(FDA) has licenced remdesivir for emergency treat-
ment of people hospitalised with severe COVID-19 in-
fection. Despite the significant mortality rate associated 
with the use of remdesivir, preliminary evidence of its 
efficacy in these individuals led to this final approval. 

Lopinavir/ritonavir (KALETRA) 
In vitro and animal studies have shown that LPV 

inhibits coronavirus protease activity and decreases 
fatality rates (Chan et al., 2003). The effective dose of 
LPV is 400 milligrammes to be taken every 12 hours, 
same as it was during past outbreaks of SARS and the 
Middle East respiratory syndrome virus. Because of 
this, it was first taken into consideration as a possible 
therapy for COVID-19 (T. T. Yao et al., 2020). Howev-
er, recent randomized controlled research found that 
LPV/RTV therapy had no significant advantage over 
standard care. 

Oseltamivir (TAMIFLU) 
Though it was originally developed and used to 

treat influenza virus infections, oseltamivir (75 mg 
twice a day for five days) was used to treat patients with 
COVID-19 in two case series from Wuhan, China, in 
addition to standard supportive care. To put it another 
way, oseltamivir medicine had no further benefit for 
these patients (Rajgor et al., 2020). 

Favipiravir (FABIFLU) 
Because host enzymes convert favipiravir into the 

ribofuranosyl triphosphate derivative, which inhibits 
the viral RNA-dependent RNA polymerase, it is effi-
cient against RNA viruses. It was discovered as a thera-
peutic for resistant influenza by the Toyama Chemical 
Company in Japan. This medicine has been demon-
strated to be effective against Ebola, COVID-19, and 
the avian influenza virus (National Center for Biotech-
nology Information. PubChem Database, Favipiravir, 
CID=492405). Glenmark Pharmaceuticals just began 
selling FabiFlu, the first oral favipiravir drug autho-
rised in India to treat COVID-19, to patients with 
mild-to-moderate COVID-19.Take 1800 mg twice day 
for the first day, followed by 800 mg twice daily for the 
next 14 days. Favipiravir substantially increased in vi-
tro effectiveness against SARS CoV-2 in patients with 
mild to severe COVID-19.Efforts to enhance the out-
comes of critically ill patients, future strategies should 
focus on how antivirals and other treatments function 
together on the COVID-19 cases (Rajgor et al., 2020). 

Antibiotics
An effective and suitable antibiotic regimen assists 

in the treatment and prevention of subsequent bacte-
rial infections and sepsis, even if it is not advised in 
the majority of cases with viral pneumonia. Macro-
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lides like azithromycin have anti-inflammatory and 
anti-viral pneumonia efficacy as two of their primary 
advantages. (Bacharier et al., 2015). 

Plasma exchange via convalescent plasma
The COVID-19 infection might be eliminated by 

using plasma from a recovered patient. This therapy 
may help serious individuals who have not healed 
after taking steroids. An ABO blood type match and 
cross-matching between the recipient’s plasma and 
that of the donor are required for this operation. If you 
have an IgA deficit or an Ig allergy, you should not get 
this treatment and, therefore, you should be carefully 
watched for transfusion-related health consequences 
for a few hours following ward. As a general rule, a 
200-ml dose of one to thirteen milliliters per kilogram 
of body weight is given over two hours. Patients with 
COVID-19 infection should have their convalescent 
plasma collected within two weeks of their recovery 
so that an adequate antibody titer may be determined 
(Zhai et al., 2020). 

Drugs that modulate the immune system 

Tocilizumab
IgG1 monoclonal antibody tocilizumab is used 

to treat giant cell arteritis, rheumatoid arthritis (RA) 
and, juvenile arthritis (JA). Additionally, patients with 
intermediate illness, high levels of inflammation (IL-
6), and high oxygen demand (O2 requirement) may 
benefit from this therapy. After a 12- to 24-hour break, 
the dose can be given again, up to 800 mg/kg given 
all at once in 100mL normal saline (NS). Patients with 
active TB or neutropenia should not be treated with 
tocilizumab (Buonaguro et al., 2020; COVID-19: Fa-
biFlu replaces anti-diabetic drug to become top-selling 
pharma brand in India). COVID-19 pneumonia pa-
tients may live longer with less invasive mechanical 
ventilation if given tocilizumab intravenously or sub-
cutaneously (Guaraldi et al., 2020). 

Chloroquine and hydroxychloroquine
Several antiviral properties of the antimalarial med-

ication chloroquine were discovered (Savarino et al., 
2006). Chloroquine (500 mg every 12 hours) increases 
the endosomal acidity necessary for virus-cell attach-
ment and prevents glycosylation of the virus receptor 
(Vincent et al., 2005). COVID-19 pneumonia exacer-
bation and viral and symptomatic clearance were ex-

pedited as a result of this treatment. When compared 
to chloroquine, it has a better safety profile and is more 
effective against SARS-CoV in vitro (200 mg every 12 
hours) (J. Gao et al., 2020). In SARSCoV-2-infected 
Vero cells, of hydroxychloroquine (HCQS) was found 
to be more efficient than chloroquine and was strongly 
linked with a decrease in viral load (Biot et al., 2006; 
J. Gao et al., 2020; X. Yao et al., 2020). This antiviral 
effect is augmented by azithromycin despite the risk 
of QT prolongation and arrhythmias being enhanced 
when both medicines are used together (Mercuro et 
al., 2020). COVID-19 had a big immune response, but 
chloroquine and high doses of HCQS stopped it. This 
is called a “cytokine storm. ”

Vaccines
Prevention of COVID-19 by vaccination is the 

most effective long-term method currently used. Vec-
tors, DNA, nanoparticle-encapsulated mRNA, viruses 
that have been inactivated, and protein components 
are being developed as new immunization platforms 
for SARS-CoV-2 (Q. Gao et al., 2020; Smith et al., 
2020; Zhu, Li, et al., 2020). On 02nd October, 2020, 
174 of the COVID-19 vaccine candidates were made 
public in preparation for human testing. Several pu-
tative vaccines have moved from phase II to phase 
III clinical trials. With 603 adult volunteers, Wuhan’s 
Academy of Military Medical Sciences and CanSino 
Biologicals conducted a fair double-blind phase II in-
vestigation (Zhu, Guan, et al., 2020). After only one 
injection, the vast majority of those who received the 
vaccination had a significant and cellular immune re-
sponse. It is a vectored vaccine based on adenovirus 
from chimpanzees manufactured by Oxford Universi-
ty. The second round of vaccination resulted in the de-
velopment of anti-SARS-CoV-2 antibodies in all 1077 
individuals (Folegatti et al., 2020). Lipid nanoparticles 
containing the SARS CoV-2 S protein are included in 
this package. First-dose neutralizing antibodies were 
considerably more potent in the second dose (Jackson 
et al., 2020). Lipid nanoparticles containing the SARS 
CoV-2 S protein are included in this package. Phase 
I studies have shown that a double dose can produce 
significantly higher neutralizing antibody responses 
(Xia et al., 2020). Phase III clinical trials are the gold 
standard for determining whether or not a vaccination 
candidate is both safe and efficacious. That’s because 
results will indicate how effectively the vaccine pre-
vents SARS-CoV-2 infections in healthy individuals. 
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A new phase in the COVID-19 global 
epidemic: The Omicron SARS-CoV-2 
variant 

Recent outbreaks of a number of different diseas-
es have been linked to the introduction of the SARS-
CoV-2 alpha, beta, and delta viruses (Fontanet et al., 
2021). A more significant viral load, a more extended 
infectious period, and a higher reinfection rate were 
linked to the delta VoC’s increased transmission rate, 
which contributed to the delta VoC quickly becom-
ing the dominant variation internationally (Luo et al., 
2021; Townsend et al., 2021; Wang et al., 2021). The 
delta virus of concern continues to be the most com-
mon type found in many countries during the fourth 
wave of the epidemic of newly emerging infectious 
diseases. Because new COVID-19 variants have been 
found, we can no longer assume that widespread vacci-
nation is sufficient to halt the spread of SARS-CoV-2.
This is because the discovery of these new COVID-19 
variants came about. The importance of immuni-
sation has been emphasised by VoCs due to the fact 
that the spread of viruses can be mitigated through 
the use of face masks and various other public health 
measures (Commission, 2021). Botswana reported the 
first incidence of genomic omicron infection on 11th 
November, 2021, and Hong Kong confirmed the sec-
ond case in a South African tourist a few days later 
(GISAID, 2022). However, other countries through-
out the world may have previously undiscovered in-
stances. As a result of increased surveillance, the daily 
average number of COVID-19 cases in South Africa 
increased from 280 to 800 in the week following the 
discovery of Omicron (Department of Health, Govern-
ment of South Africa COVID-19, 2022). The fact that 
the early doubling time for the fourth wave is longer 
than the early doubling periods for the three waves 
before it indicates the rapid spread of COVID-19 in 
Gauteng, South Africa. An extensive number of South 
African sequences were retrieved after it was discov-
ered that the rare variation was linked to the failure of 
a targeted PCR test for the S-gene. After it was found 
that the deletion caused the failure, this finding was 
made (Volz et al., 2021). 

There are questions about Omicron’s pathogenici-
ty and if it can evade vaccinations. Though immuno-
logical and therapeutic data are still lacking, we can 
use what we know about omicron changes to make 
early predictions about disease propagation, severi-
ty, and immune evasion. Several of the more than 30 

mutations reported in Omicron (e. g., 69–70del, T95I, 
G142D/143–145del, K417N, N501Y, N655Y, N655K, 
and P681H) are similar to those found elsewhere in 
the VOCs (GISAID, 2022). These deletions and chang-
es have previously been linked to increased transmis-
sibility, viral binding capacity, and antibody evasion 
(Greaney et al., 2021; Harvey et al., 2021). Omicron 
mutations have increased transmission risk and al-
tered binding affinity (Harvey et al., 2021). We are in-
terested to learn more about the clinical implications 
of this brand-new VoC. According to anecdotal data 
from South African doctors, patients with Omicron 
are younger than those with prior variants (COVID & 
Team, 2021). Preliminary results from the nationwide 
PCR testing programme may shed light on the dearth 
of data on vaccination efficacy and antibody-neutral-
ization tests for vaccine sera. Positive PCR results in 
previously infected individuals suggest that reinfec-
tion is becoming more common in South Africa. Due 
to more frequent fast antigen testing and the inability 
to report negative results, the percentage of positive 
tests has doubled in only the last week. While Omi-
cron has mutations that allow it to avoid the body’s 
immune system, it appears that illness is once again 
spreading among the population. 

However, clinical trials have revealed that some 
vaccines have decreased efficacy in transmission set-
tings when the beta variation is noticeable when using 
COVID-19 vaccines. The ChAdOx1 vaccine prevent-
ed 70% of acute infections when given as the D614G 
variant in the UK. In contrast, only 10% of acute in-
fections were avoided when the beta form was given 
in South Africa (Abdool Karim & de Oliveira, 2021). 
However, a clinical condition might still be avoided 
using the D614G and beta versions of the BNT162b2 
vaccine. COVID-19 vaccines for intermediate diseases 
may not work as well if Omicron has a lot of different 
genres. This hasn’t been proven yet. 

T-cell immune activity rather than antibodies is like-
ly responsible for the efficacy of previous COVID-19 
vaccinations in preventing severe disease, hospitaliza-
tion, and death. In observational studies conducted 
by Kaiser Permanente (n = 3 436 957) and Qatar (n = 
231 826) after immunization, hospitalizations for del-
ta-variant infections were reduced by over 90%. New 
York, USA (n = 8 834 604) data shows that vaccines are 
highly effective in stopping serious illnesses among 
adults over the age of 65, with varying degrees of safe-
ty provided by different vaccines, such as 95 percent 
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for BNT162b2, 99 percent of mRNA-1273, and 86 
percent of Ad26.COV2.S, with no significant decrease 
in protection six months after vaccination (Chemai-
telly et al., 2021; Tartof et al., 2021). In South Africa, 
the omicron variant can be discovered using normal 
PCR procedures. Only monoclonal antibodies, whose 
sensitivity to the omicron form is unknown at this 
time, may become ineffective in existing COVID-19 
therapeutic regimens or drugs. Healthcare preventa-
tive techniques (such as mask use, physical segrega-
tion, avoidance of enclosed rooms, and preference for 
outside activities) should still be effective even if the 
omicron variant is resistant to them. Omicron may 
spread and evade the immune response more quickly 
and efficiently than previous variants, leading to more 
cases of reinfection and mild breakthrough diseases 
in previously vaccinated people, according to exist-
ing genetic variants and preliminary findings, which 
should be interpreted with utmost caution. Prelimi-
nary results should be evaluated with great care; thus 
this hypothesis is founded on that premise. Previous 
VOCs have demonstrated that omicron immunisation 
protects patients against the onset of life-threatening 
diseases. This method is expected to remain effective 
in warding off disease in the future. 

Future perspectives
COVID-19, a human coronavirus disease, ranks 

third in terms of virulence. Despite being less dead-
ly than SARS and MERS, the fast spread of this con-
tagious sickness has put global health in danger. Af-
ter six months of the pandemic, the virus appears to 
have established a long-term presence in people (Tang 
et al., 2020). Until clinically-validated vaccines are 
widely available, individuals must take preventative 
measures such as avoiding contact with sick people, 
wearing masks, and participating in public health ini-
tiatives like functional testing and case tracking. De-
spite a steady stream of new research, the current un-
derstanding of SARS-CoV-2 is only a fraction of what 
we know about the virus. The origin and transmission 
path of animal CoV-2 remain a mystery. 

Additionally, SARS-CoV-2 infection pathophys-
iology and virus-host interactions remain a mystery, 
necessitating additional investigation. Prevention and 
treatment strategies for COVID-19 will be built on 
these SARS-CoV-2 virological features. Genetic sur-
veillance of SARS-CoV-2 in new infections is required 
anywhere in the world to detect any virus changes that 

could lead to phenotypic abnormalities. A final point 
to keep in mind is that COVID-19 serves as a test for 
all of humanity. Scientists, the government, and the 
general public will have to put in a lot of time and ef-
fort to find a solution to this disease. 
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Abstract
Background: Work stress is a significant problem that affects 
physicians. Multiple sources can contribute to this problem. 
High-stress rates among physicians can manifest in various 
expressions, including cognitive, behavioral, and somatic ex-
pressions. Work performance and quality of medical care ad-
ministered to patients can be undermined by over-stressed 
physicians. The study aimed to assess the prevalence of stress 
among physicians working in governmental health facilities 
in Dubai (2018-2019) and their relationship with socio-demo-
graphic and job factors. 
Methods: It is a cross-sectional study. This study population 
includes all physicians practicing in Dubai Health Authority hos-
pitals and primary health care centers in the Year 2018-2019.
Target Number is 1337 taken from the registry of Dubai health 
authority administration, but only 668 questionnaires were in-
cluded with a RR of 49.9%. The data tool used in this study is 
a modified self-administered questionnaire from both validat-
ed health and safety executive (Barbaranelli et al., 2018) occu-
pational stress and stress questionnaire by International Stress 
Management Association UK 2013.It consists of 22 items which 
were divided into demographic, stress indicators, factors, and 
other domains. They were distributed as hard copies by hand. 
Findings: The study concluded that 40.2% were more likely to 
experience stress, while 59.8% were most prone to stress. Further-
more, the study showed a strong association with different factors 
such as the role of managers, shift duty, and multi-task work. 
Conclusion: Work stress is a prevalent problem among physi-
cians working at Dubai health authority. The stress is associated 
with factors: such as multi-task work, shift hours’ duties, time 
pressure, and the role of line manager. 
Implications for Occupational Health Nursing Practice 
or Implications for Occupational Health Practice: Health-

ier working environment will promote the well-being of its staff 
and ensure the proper delivery of care to the community. 
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Introduction
15% of working-age persons have a mental condi-

tion, yet more than 50% of the world’s population is 
now employed. Without adequate assistance, mental 
illnesses and other mental health issues can have an 
impact on a person’s ability to work successfully, ability 
to manage absences, and ease of retaining or obtaining 
employment. Depression and anxiety alone cost the 
world 12 billion working days annually. Furthermore, 
despite the fact that employment is crucial for heal-
ing, those with serious mental illnesses are frequently 
barred from it. Families, professions, workplaces, col-
leagues, communities, and society at large can all be 
affected by mental health issues. Each year, depression 
and anxiety cost the global economy $1 trillion in lost 
productivity. Everyone has the right to work, and ev-
ery employee has the right to an atmosphere that is 
both secure and healthful. Working can help to pre-
vent against mental health problems, but it can also 
make them worse. Mental health issues at work can be 
avoided. Additionally, there is much that can be done 
to safeguard and advance workplace mental health and 
enable those who have mental health issues to engage 
completely and fairly in the workforce. (WHO, 2022). 
Stress can affect any individual in their daily practice. 
In general, doctors and other health care professionals 
are more vulnerable because they frequently deal with 
life-or-death situations, are exposed to human suffer-
ing and death, and face particular demands from their 
connections with patients, families, and employers. 
Working situations that involve continual risks of ex-
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posure to dangerous substances, infectious illnesses, 
and physically taxing tasks that put workers at risk of 
injury from handling patients or interacting with pa-
tients with challenging personalities, in addition, to 
maintain the financial aspect of their practice such as 
revenues and insurance related payments (HSA). Not 
to mention, the administrative tasks related to clini-
cal documentation, quality purposes, research papers, 
and personal professional related continue medical 
education such as training hours, exams, conferences 
attendance, and management and leadership-relat-
ed tasks. These are some of the scopes of services for 
health care providers which put them on highly de-
manding job requirements. This can create conflicts at 
personal & professional levels, as human are exposed 
to errors and work-related stress can jeopardize this 
balance and hence increases the risk of medical error 
which can have medicolegal consequences, the finan-
cial impact on the clinics or hospitals, increased num-
ber of absentees, rate of burn out, cases of depression, 
and other impacts. 

The work environment can also have either a pos-
itive or negative impact, if the health care provider 
has a supportive line manager, a good team-building 
approach, resourceful clinic or hospital then the work 
environment can be rewarding. However; if the line 
manager had a blaming culture, with a lack of resourc-
es and prioritizing individual promotion rather than a 
team approach would leave a toxic environment that 
navigates healthcare providers away from their work-
place, and subsequently, it would affect their commit-
ment, productivity, punctuality, relationship with the 
team and other essential outcomes. 

United Arab Emirates (UAE) is a multi-cultural 
country with different nationalities, and one of the 
fast-evolving and heavily involved in providing the 
best quality of care to their population with the elite 
health care system. With the advanced new technolo-
gies introduced in the healthcare system such as Elec-
tronic health records and data exchanges also create 
another wave of challenges for healthcare providers. 
Stress can be expressed in different ways, such as lack 
of sleep, in-attention, abdominal pain, musculoskele-
tal symptoms like neck pain, shoulder pain, low back 
pain, change in appetite, interpersonal skills changes, 
and many others. 

According to the World Health Organization, peo-
ple may experience job-related stress as a reaction 
to expectations and pressures at work that are out of 

proportion to their knowledge and skills and that test 
their capacity to manage. (WRS, 2005). Literature has 
defined stress in many ways. Some consider it a type 
of feeling, and others believe it is a type of response 
whenever a person is affected by certain environmen-
tal stimuli. Moreover, work-related stress significantly 
impacts personal well-being, whether physically or 
mentally, economically, self-performance, and social-
ly. Physicians are known to have higher mental health 
problems than the general population, as shown in 
both Wall & Tyssen studies (Rossouw et al., 2013; To-
mioka et al., 2011). Another; a study done in Kuwait 
with similar objectives has shown higher levels of stress 
and stress-related health issues than other occupation-
al groups (Makames et al., 2012). It can be explained 
as the technologies advance, increase in patient expec-
tations and demands, the evolution of medicine, and 
increase with developments of socioeconomic status 
of the country. Besides, physicians are expected to 
deliver the optimum care to their patients, but what 
are the strategies done by the health organization to 
prevent the exhaustion of physicians and occupational 
stress-related problems. Moreover, the percentage of 
UAE physicians suffering from work or occupational 
stress is still unknown. 

Hence, this study highlights these issues to create 
a better future and generate healthy strategic plans for 
both physicians and their patients subsequently. 

Methodology: 

Research Design 
This study is a cross-sectional study focusing on 

physicians practicing in (DHA) Dubai health author-
ity hospitals and primary health care centers in the 
emirate of Dubai, UAE. The duration of the study was 
for two years, from 2018 to 2019.The study recruited 
its population through the registry of the Dubai health 
authority administration which includes the registered 
physicians and residents working at both primary, sec-
ondary and tertiary hospitals and centers. We enrolled 
1337 participants, but only 668 answered the ques-
tionnaires thoroughly & met the criteria of inclusion. 
The response rate of the study was 49.9%. In addition, 
the data tool used was a modified self-administered 
questionnaire from both validated Health and safety 
executive (HSE) occupational stress and stress ques-
tionnaire by the International Stress Management As-
sociation the United Kingdom 2013 (Baba, 2012; Em-
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ployers, 2014; Tomljenovic et al., 2014; WHO, 2013; 
WRS, 2005) 

Questionnaire 
It consisted of 22 items of questions which were di-

vided into demographic, stress indicators, Stress fac-
tors, and other factor domains (Table 1, Table 2).

Table 1
Demographics of participants

INDICATOR ITEMS 
Nationality

Non-UAE
UAE

Year of experience in Dubai Health 
Authority

Less than 5 year 
Equal to 5 year 
More than 5 year 

Gender
Male
Female

Marital Status 
Married
Single 
Divorced 

The Scoring System: 
A Score of 5/10 is positive for the stress indicator, 

whereas a score of 3/5 is positive for the work factor. 
All questions score 1 except for questions 7-10 score is 

2 Which includes (feeling fatigued even when I wake 
after an adequate sleep often nod or finish other peo-
ple’s sentences for them when they speak slowly, I have 
a tendency to eat, talk, walk and drive quickly and in-
crease in muscular aches and pains especially, in the 
neck, head, lower back, shoulders). 

Procedure 
Questionnaires were distributed by hand to hand 

as hard copies and then these data were entered manu-
ally in excel. Besides, distributing it through an online 
survey and then combining the online data with the 
manual ones into one single excel sheet collecting data 
document. The study had cleared inclusions & exclu-
sions criteria, where all physicians working in signif-
icant hospitals & primary health care centers (PHCs) 
at Dubai health authority (DHA) were included while 
excluded physicians with breastfeeding hours and 
physicians with study leaves. 

The study’s primary endpoint was measured by 
calculating the total score of the stress in the defined 
section of the questionnaire. Participants who scored 
above five were considered with stress, contrary to 
those who scored below five were considered without 
stress. The secondary endpoints emphasized the asso-
ciation of personal, environmental & administrative 
factors and stress levels. 

The study outcomes were analyzed by the SPSS 
software program, where general frequencies and 
Chi-square tests were used to study the relationship 
between factors. Furthermore, the study had a P-value 

Figure 1.Research Design
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of 0.05 & (CI) confidence level =95%, with intervals 
+3 to – 3.The study had multiple confounders to be 
considered, like personal, social, and financial history, 
explored through the different domains of the ques-
tionnaire. The study confirms that there was no harm 
or risk to the participants, and it did not include the 
patient’s medical record or any identifiers. 

Results

Table 3
Demographics and Characteristics of Participants. 

Participants characteristics
Nationality 45.8% UAE National 49.5% Non 

UAE National
Years of Expe-
rience in DHA

Less than 5 years 26.3% More than 
5 years 69%

Gender Female 71.1% Male 23.3%
Marital status Married 69% Divorced 4.9% Single 21.4%
Nature of job On Call 16.7% Shift 46.7% Both 30.5%
Job descrip-
tion

Resident 29.3% Physician 
62.7%

The study appreciates multiple cofounders that 
can play a big role in the reflection of the subjective 

answers given through the questionnaire. Such as, the 
study included more female gender compared to male 
healthcare providers. In addition, years of experience 
while practicing at Dubai Health Authority those who 
had longer services more than five years were higher 
in numbers by 69% compared to those who served less 
than five years of service. Besides; the majority of par-
ticipants were married while few were single and very 
seldom cases were divorced. 

One of the other cofounders took into consider-
ation the nature of the job was mostly working in a 
shift type of duties followed by both types including 
shifts with the addition of on-call duties. 

Also, the majority of health care providers were 
non-UAE nationals compared to nationals’ physi-
cians/health care workers. The nature of the job also 
plays a big role with work related stress and the study 
included more physicians compared to junior resi-
dents who are undergoing exam stress alongside their 
clinical commitments (figure 2). 

The study concluded 40.2% were more likely to 
experience stress, while 59.8% were most prone to 
stress. The study confirms working in the health care 
system is unlikely to be the least stressful profession as 

Table 2
Stress Indicators

INDICATORS  ITEMS 1 2 3 4 5 6 7 8 9 10
Stress Indicator • I frequently bring work home at night

• Not enough hours in the day to do all the things that I 
must do. 

• I feel that there are too many deadlines in my work / life 
that are difficult to meet. 

• My self-confidence / self-esteem is lower than I would 
like it to be. 

• I frequently have guilty feelings if I relax and do nothing. 
• I find that I don’t have time for many interests / hobbies 

outside of work. 
• I feel fatigued or tired even when I wake after an ade-

quate sleep. 
• I often nod or finish other people’s sentences for them 

when they speak slowly. 
• I have a tendency to eat, talk, walk and drive quickly. 
• Increase in muscular aches and pains especially in the 

neck, head, lower back, shoulders
Work Factor • I have to neglect some tasks because I have too much 

to do at work. 
• I am pressured to work shift hours. 
• I work under time pressures. 
• I can talk to my line manager about something that has 

upset or annoyed me about work. 
• I can rely on my line manager to help me out with a 

work problem
Other Factor • I have social problems. 

• I have health problems. 
• I think I am getting low salary
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0% of participants were least likely to suffer stress. The 
analysis also revealed that stress is associated with 
multi-task work, shift hours’ duties, time pressure, and 
the line manager›s role, and it is clinically significant 
(Table 4).

Table 4
Descriptive Results of Study

Frequency Percentage 
Experience stress 268 40.2%
Prone to stress 400 59.8%
Least stressful 0 0%
Total 668 100%

80.51% of participants who are more likely to ex-
perience stress said they would neglect tasks due to 
overload, and 44.60% said the same in the most prone 
to stress group (Table 5). 

Table 5
Pressured to work shift hours. 

Frequency Percentage 
Experience stress 321 48.69%
Prone to stress 347 51.31%
Total 668 100%

86.14% of more likely to experience stress group 
were pressured by working shift hours, compared to 
51.31% in the most prone to stress group (Table 6). 

Table 6
Results of Work Under Time Pressure

Frequency Percentage 
Experience stress 319 47.82%
Prone to stress 349 52.18%
Total 668 100%

47.82% said to be under time pressure is more like-
ly to experience stress group while the most prone to 
stress group was 52.18% (Table 7). 

Table 7
Participants can talk to their line manager about something that 
has upset or annoyed them about work. 

Percentage
Experience stress

Yes 66.23%
No 33.77%

Prone to Stress
Yes 65.88%
No 34.12%

Total 100%

Figure 2.Demographics of participants
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66.23% said they could talk to their line manager 
whenever upset or been annoyed in the more likely to 
experience stress group and 33.77% said no. in com-
parison to 65.88% of the most prone to stress group 
would talk to their line managers, but 34.12% refused 
to speak with them (Table 8). 

Table 8
Participants can rely on my line manager to help me out with 
a work problem

Percentage

Experience stress

Yes 50.64%

No 49.36%

Prone to Stress

Yes 61.51%

No 38.49%

Total 100%

In the more likely to experience stress group, 
50.64% said they could rely on their line managers 
while 49.36% said no. on the other hand; 61.51% of 
the most prone to stress group said they rely on their 
line managers while 38.49% said no. 

Discussion: 
Different studies worldwide showed that healthcare 

providers are more prone to develop stress. This study 
goes hand to hand with those findings; for example, a 
study was done in Kuwait (Makames et al., 2012). We 
conclude; health care providers working in hospitals 
had more tendency to develop stress. Several studies 
linked stress to multiple factors like tasks at work, time 
pressure, shift hours, the role of line managers, and 
how it impacts the performance of staff; such studies 
as the study done on Nara Medical University School 
of medicine, March 2011 (Tomioka et al., 2011). Inter-
estingly, the more significant number of the partici-
pants, whether in the experience stress group or most 
prone to stress group, said they could rely on their line 
managers while few said No. It reflects that the role 
of line managers in the Dubai health authority is vi-
tal, and the majority of them fulfilled their managerial 
role. However, further, implantation might be needed 
to improve the remaining percentage of a physician 
who sees the opposite. This study shows multiple co-
founders that could have impacted the stress levels, 
as participants can be biased to questions if they were 

long-service practitioners (Havermans et al., 2018). 
Moreover, social demographics such as marital status 
and personal life stress can intertwine with work de-
mands and the outcome might have been exaggerated 
by the participants. Not to mention; the shift type of 
duty has been proven in multiple studies to correlate 
with stress, depression, and burnout rate. In the health 
care system, shift work is considered necessary and in-
dispensable to ensure continuity of care in hospitals 
and residential facilities. Rotating and scheduling are 
the main characteristics of shift work and healthcare 
workers are largely locked into schedules that provide 
24-hour care and include night shift work(Korompeli 
et al., 2014). Different types of shifts can impact dif-
ferently on physicians; on-call shifts, weekend cover 
shifts, and morning -afternoon – night) shifts which 
can give a clue on causes of work-related stress. The 
results of a study comparing rotating night shifts with 
rotating day shifts among nurses in an Italian gener-
al hospital imply that nurses with rotating night shift 
schedules require special care owing to the greater risk 
for both work dissatisfaction and unfavorable health 
impacts. (Korompeli et al., 2014) and a recommenda-
tion was: We propose that applying ergonomic stan-
dards intended to lessen the negative impacts of shift 
schedules can enable a better organization of health 
care, in accordance with the World Health Organi-
zation’s characterization of shift work as a risk condi-
tion for numerous health conditions. In fact, we may 
deduce that if a shift work pattern is more respectful 
of the health and well-being of workers, it could im-
prove the life quality of both workers and patients. 
The effects of demanding work schedules may have an 
impact on medical professionals’ emotional well-be-
ing and their ability to continue feeling compassion 
and empathy for the patients they are responsible for. 
(Ferri et al., 2016). Thus, a type of shift shall be ques-
tioned, studied, and analyzed more for a better un-
derstanding of work stress and what is the preferred 
rhythm of shifts that has less impact on a physician’s 
mental health (Kundaragi & Kadakol, 2015). Multiple 
studies showed that stress during work could result in 
multiple comorbidities, resulting in a further burden, 
whether it is a financial or a social burden. 

This study is considered original as no previous 
studies measured the stress level among healthcare 
workers independent of other factors. The study pure-
ly relies on questions based on standard international 
questionnaires; however, individuals’ personal and 
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emotional factors must be accounted for while answer-
ing those questions. Hence, we recommend more ob-
jective and specific tools for measuring the rate of work 
stress among workers; for instance, artificial intelligence 
should follow this study (Burman & Goswami, 2018). 
There are many new advanced technologies that can be 
considered as an objective benchmark, such as the rate 
of the pulse, and reading of blood pressure, which can 
be on different responses to different amounts of stress 
levels (Leka et al., 2003). These techniques do require 
big financial infrastructure support and it would result 
in the better quality outcome and more research papers 
needed in this field to explore its different aspects. In 
addition to all that; the study had evidence-based tools 
such as both questionnaires used which are validated 
and reliable to comment on the results. 

Limitations of The Study 
One of the limitations of the study; would be to in-

clude fair amounts of shift types and non-shift types 
of health care providers, with equal distribution of 
genders, marital levels, years of service, and job nature 
in order to extract data more obsolete to stress related 
to work and not confounded with other factors. Also 
the inclusion of a higher number of participants would 
show more spreading of the result among the larger 
community of healthcare providers and by default re-
duce the margin of bias. 

Moreover; the role of quality care coordinators 
alongside the health safety departments within the 
health care system must include the incidence of 
burnout, anxiety, and depression among their clinical 
staff, by conducting screening programs which need 
to be established and promoted as mental well-being 
is one of the important pillars to maintain productivity 
and effective use of resources by the practitioners. The 
safety culture is one of the well-known characteristics 
of high-reliability organizations such as aviation and 
nuclear plant companies. Healthcare systems with a 
safety culture where the aim is to reduce human error 
generated by the fatigue of the clinical team due to lack 
of support for mental well-being can have a devastat-
ing impact on patients, and the healthcare industry. 

Interestingly, a systemic review included fifty-eight 
(58) research to determine satisfaction as an overall 
person- and job-directed strategies for reducing stress 
at work in healthcare professionals compare to no in-
tervention or other interventions. And it concludes that 
There is weak evidence that CBT plus physical and men-

tal relaxation for healthcare professionals can reduce 
stress better than no intervention, but not better than 
other strategies. (Shahsavarani et al., 2015). Additional-
ly, there is some weak evidence suggesting that altering 
work schedules could lessen stress. On stress levels, oth-
er organizational interventions have little impact. More 
randomized controlled studies that compare the inter-
vention to a placebo-like intervention are required, and 
they must include at least 120 people. Organizational ini-
tiatives must put a stronger emphasis on reducing certain 
stresses. (Ruotsalainen JH, 2015). Thus, organizational 
interventions need a longer time to show their effect, and 
any organizational intervention should be discussed first 
with workers to allow their engagement and compliance 
with the interventions. on the other hand, interventions 
at organizational level shall be studied properly to tackle 
a multiple stress factors, not only one. 

Next to all that; There are different plans of care 
available to manage stress related to work, encourag-
ing discussion between staff to staff levels, openness’ 
and trusted discussion among the staff and their line 
managers would help health providers to counsel 
about their work needs and can balance the demands. 
Having support groups at local facilities. Encouraging 
short leave plans to relieve the burnout and to promote 
change of environment. Linking annual appraisals-re-
lated tasks to individual mental well-being activities 
as a promoting initiative. To consider the adoption 
of a rewarding system such as incentivizing staff who 
point out the negative & positive of work-related im-
pacts on the team. Moreover; to create a blame-free 
environment and facilitate more team-building activi-
ties outside the routine work schedule, all can be done 
at an organizational level. 

Implementation of national programs for occupa-
tional health and safety of health workers and Setting 
priority for the Mental health of healthcare workers 
would have a positive impact and recommend by the 
world health organization (WHO). 

These are a few suggestions to manage work-relat-
ed stress and to provide better opportunities to health-
care providers to combat these daily challenges with 
struggles and aim to have a strong foundation of the 
clinical team who can serve the population in a more 
professional with high-quality standards of care. 

Conclusion
Work stress is present among healthcare workers, 

and several factors might increase or decrease burnout 
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and the burden of this manageable health crisis. Stake-
holders need to be aware of the impact of this issue. 
It should encourage a healthier working environment 
that promotes the well-being of its staff to ensure the 
proper delivery of care to the community. 
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Abstract
In this study, 120 women were assessed and split into four dif-
ferent categories. The first group included women who had 
been exposed to the T. gondii parasite. The second group in-
cluded women possibly infected with the T. gondii parasite and 
PCOS. The third group was made up of women who had PCOS. 
The first three groups were hospitalized, while the fourth group 
was healthy. Blood was drawn from all groups, serum was iso-
lated, and the level of NLRP3 was measured for all groups. The 
present investigation displayed that the concentration of NLRP3 
in women infected with T. gondii parasite and polycystic syn-
drome increased significantly (P<0.05) (0.2250 + 6.698 ng/ml) 
compared to women infected with polycystic ovary syndrome 
(0.2141 +5.114 ng/ml) and women infected with the parasite 
(0.2200 + 0.2200). 5.255 ng/ml) compared with the control 
group (0.1065 + 2.021 ng/ml). This significant increase in the 
level of concentration NLRP3 (0.2250 + 6.698 ng/ml) in women 
infected with T. gondii parasite and polycystic syndrome can 
be adopted as an indicator of co-prepayment, or it may be 
dependent as an indicator of the occurrence of polycystic ovary 
syndrome due to prior infection with the parasite. 

Keywords
Toxoplasma, T. gondii parasite, Polycystic, Ovary Syndrome

Imprint
Hanaa Saheb Jawad, Sukayna Jabbar Mushattat. Effect of Toxo-
plasma gondii infection on the level of NLRP3 in women with 
Polycystic Ovary Syndrome. Cardiometry; Issue No. 26; February 
2023; p. 207-210; DOI: 10.18137/cardiometry.2023.26.207210; 
Available from: http://www.cardiometry.net/issues/no26-febru-
ary-2023/effect-toxoplasma-gondii 

Introduction
Toxoplasmosis is an extremely prevalent zoonotic 

disease that results from an infection with the intracel-
lular parasite Toxoplasma gondii [1]. This parasite has a 
complicated life cycle. It requires two hosts: definitive, 
which manifests in the feline family, particularly cats, 
and intermediate, which includes humans and other 
endothermic mammals and birds[3]. Most infections 
are asymptomatic in immunocompetent hosts because 
the host’s immune system can inhibit the parasite’s 
multiplication and the production of tissue cysts in 
most body tissues, notably the central nervous system 
and the skeletal and cardiac muscles, with no symp-
toms arising [2]. As for people who suffer from immu-
nocompromised diseases, they have a reactivation of 
the latent infection of the parasite, and in the case of 
infection in women during pregnancy and its trans-
mission to the fetus through the placenta, it causes 
great danger to the fetus. It may occur miscarriage or 
death of the fetus inside the womb, and the transmis-
sion of the disease increases as fetal age progresses [4]. 

Polycystic ovary syndrome (PCOS) is a frequent cause 
of placental anovulation and ovulatory dysfunction. 
Infertility is viewed as a frequent endocrine condition 
in women of reproductive age and menopause-relat-
ed to metabolic illness. Moreover, the syndrome is the 
main cause of ovarian dysfunction that leads to asso-
ciated anovulation, resulting in infertility, as 5%-10% 
of women of childbearing age are affected by this syn-
drome[5]. Some modern immunological and laborato-
ry criteria were used to diagnose infection with the 
parasite T. gondii, which causes cat disease, to deter-
mine the level of anti-Mullerian Hormone (AMH) in 
women with Polycystic Ovary Syndrome (PCOS), and 
to investigate some common factors among them and 
their impact on the presence of the parasite[6]. 

Moreover, PCOS disease, as the Minividas test 
was used to test the enzyme-linked fluorescence test 
(ELFA), which is one of the modern tests that inves-
tigate IgM, IgG, and enzyme-linked immunosorbent 
assay (ELISA) [20]. Anti-Mullerian Hormone (AMH) 
is a hormone released by tiny follicles in the ovaries 
smaller than 4 mm. Hormone secretion decreases and 
then stops in follicles more prominent than 8 mm, 
and an AMH analysis can be done on any day of the 
cycle with a fixed value. As the value of this analysis 
in the blood reflects the total number of eggs still in 
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the ovaries, it is regarded as one of the most important 
fertility tests [7]. As age advances, the quantity of eggs 
left in the ovaries reduces, and so does hormone out-
put. The value of the analysis also increases in women 
who suffer from polycystic ovary syndrome due to the 
increase in the number of small follicles, which is less 
than 8 mm in the ovaries[19]. 

MATERIALS AND METHODS
Blood samples were obtained from 120 people 

and split into four groups of 30.There were four 
groups of women: those with PCOS, those with 
PCOS and a probable T. gondii infection, those with 
PCOS and no PCOS, and a control group of healthy 
women. Patient samples were collected from wom-
en suspected of having the disease and who were 
seen at Al-Zahra Maternity and Children Hospital, 
Al-Hakim Hospital, and various outpatient clinics 
in the Al-Najaf Governorate between July 2022 and 
November 2022.The patients’ ages ranged from 19 to 
45 years old. IgG & IgM in serum, measuring ovarian 
reserve hormone (AMH) in women with polycystic 
ovary syndrome and observing some clinical signs 
such as obesity, irregular or amenorrhea, and acne, 
in addition to confirming PCOS using ultrasound 
examinations[8]. 5 ml was drawn for each sample of 
venous blood from women for all groups. The blood 
samples were taken to the centrifuge at 3000 rpm for 
5 minutes to isolate the serum and distributed into 
three parts, each frozen at a temperature of -20 ° C 
until used for serological testing. Record the age, sex, 
and marital status information for each sample[18]. 
Detection of T. gondii using the VIDAS method: a 
quantitative test used to estimate the amount of 
T. gondii antibodies in serum by enzyme link fluo-
rescent assay (ELFA). Detecting VIDAS (AMH) [9] A 
quantitative test used to help estimate ovarian folli-
cle reserve in women and young girls over 12 years 
of age and detects ovarian dysfunction in women 
with PCOS and is a test of the VIDAS (AMH) fam-
ily of ovarian reserve hormone using ELFA enzyme 
fluorescence assay technique. Detection of human 
NLRP3 by using ELISA KIT[21]. 

Statistical Analysis: The findings were statistical-
ly evaluated using version 20 of SPSS. The mean and 
standard deviation were determined, and the T-test 
was performed to determine whether or not there 
were significant differences between the means at the 
probability level P<0.05[17]. 

Results
1- Estimation of NOD-Like Receptor Pyrin NL-

RP3(pg/ml) ELISA KIT in T. gondii infected women: 
The current study found that NLRP3 concentrations 
in women infected with the T. gondii parasite rose 
considerably (P0<05) (0.2200 + 5.255 ng/ml) compar-
ing to the control group (0.1065 + 2.021 ng/ml). 
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Figure 1: Concentration of NLRP3 (pg/ml) in serum of infected 
women infected with T. gondii

2-Estimation of NLRP3(pg/ml) ELISA KIT in 
Women with (PCOS): In contrast to the control 
group (0.1065 + 2.021 ng/ml), the current study found 
that the concentration of NLRP3 rose considerably 
(P<0.05) in the blood serum of PCOS patients (0.2141 
+ 5.114 ng/ml). 
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Figure 2: Concentration of NLRP3 (pg/ml) in serum of PCOS 
patients. 

3- Estimation of NLRP3(pg/ml) by ELISA KIT in 
women infected with T. gondii and PCOS: The re-
sults of the current investigation revealed that, when 
compared to the control group (0.1065 + 2.021 ng/
ml), women with PCOS and T. gondii infection had 
substantially higher blood levels of NLRP3 (P<0.005). 

The current investigation found that the quantity 
of NLRP3 in the serum of women infected with T. gon-
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dii and PCOS was substantially higher (P<0.005) than 
in the control group (0.1065 + 2.021 ng/ml). 

The current study showed that the concentration 
of NLRP3 was considerably increased (P<0.005) in the 
serum of women infected with the parasite T. gondii 
and PCOS (0.2250 + 6.698 ng/ml) compared with the 
control group (0.1065 + 2.021 ng/ml). 
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Figure 3: Concentration of NLRP3 (pg/ml) in the blood serum of 
T. gondii and polycystic syndrome females

4-NLRP3 concentration (pg/ml) in women infect-
ed with T. gondii parasite and polycystic ovarian syn-
drome and co-infection between them: The present in-
vestigation displayed that the concentration of NLRP3 in 
women with T. gondii parasite and polycystic syndrome 
increased significantly (P<0.05) (0.2250 + 6.698 ng/ml) 
compared to women infected with polycystic ovary syn-
drome (0.2141 +5.114 ng/ml) and women infected with 
the parasite (0.2200 + 0.2200). 5.255 ng/ml). 
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Figure 4: NLRP3 concentrations (pg/ml) in the blood serum of 
women infected with T. gondii and PCOS and their co-infec-
tion. 

Discussion
A significant elevation of NLRP3 was observed in the 

present investigation. This increase may be attributed to 
the occurrence and activation of the inflammatory pro-

cess due to pathogens as an intracellular mechanism to 
initiate the immune response to these factors, which is 
the participation of NLRP3 inflammasomes in the de-
velopment of obesity and insulin resistance, in which 
NLRP3 and ASC were increased for women. The ovaries 
of women with PCOS are abnormal, and they produce 
more caspase-1 and IL-1β from being activated. Our re-
sults suggest that NLRP3 inflammasomes have a role in 
initiating immunological responses throughout the pro-
gression and management of PCOS. Folliculogenesis, 
oocyte maturation, steroidogenesis, and oligolysis are all 
reproductive processes negatively impacted by oxidative 
stress in women[10]. Possible causes for this increase in-
clude pathogen-induced activation of the adaptor mol-
ecule ASC (inflammasome), caspase-1 activation, the 
release of active versions of IL-1β and IL-18, and the trig-
gering of the programmed death pathway[17]. Diseases 
by inflammasomes form a critical host innate immune 
mechanism to select invading microorganisms. The 
host produces IL-1 β and IL-18 in response to the par-
asite T. gondii, and research has demonstrated that this 
response is triggered by NLRP1.T. gondii’s stimulation of 
IL-12 production is critical for inducing a strong CD4+ 
IFN- response. TH1, triggering the activation of IFN- γ 
mediated genes essential for parasite elimination[11]. A 
deficiency of NLRP3, ASC, or Casp1/11 will significant-
ly deactivate IFN-γ derived from CD4+ T cells, leading 
to rapid death of the host. The absence of NLRP1 or 
NLRP3 inflammasomes increases parasite burden, lead-
ing to host death, although both IL-1β and IL-18 play 
a role in increased IFN-γ production during infection 
with T. gondii[12]. Required for antiparasite resistance is 
the CCL2-dependent activation of monocytes, NLRP1, 
NLRP3, ASC, and caspase-1, which enables the release of 
IL-1β and IL-18 by parasitic cells [13]. Oxidative stress may 
contribute to the inflammation-inducing state and in-
duce insulin resistance and hyperandrogenism in PCOS. 
Oxidative stress also triggers the activation of NLRP3 in-
flammasomes in various cardiovascular, metabolic, and 
renal diseases[14]. Due to insulin resistance, free fatty acid 
levels rise, producing reactive oxygen species and oxida-
tive stress, both of which can stimulate the activities of 
AMH-forming enzymes in the ovaries and increase an-
drogen synthesis [15]. The role of Inflammasomes NLRP3 
in initiating the immune response in PCOS patients, as 
well as the oxidative stress, has an essential role in acti-
vating it, and then leads to ovarian dysfunction in PCOS, 
including polycystic ovaries, increased androgens in the 
ovaries, and increased insulin resistance[16]. 
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Abstract
Background: Devices based on light-emitting diodes (LEDs) 
are the newest and safest method for treating a variety of ail-
ments, and dermatologists are now routinely using them. To 
confirm the effectiveness of this type of treatment, more con-
trolled research are still required. 
Materials and Methods: A431 Cell line and treatment with 
blue LED at output light wave intensity 1200-1400 mw/cm. pho-
todynamic therapy (PDT) with TiO2/Ag using human skin cancer 
cells as experimental model were used. Cell death and a possi-
ble mechanism of action were studied. 
Results: Blue light (wavelength 420–480 nm) exposure caused 
a rapid and significant decline in viability, which was followed 
by the death of over half of the cells. The current paper reviews 
the state of the art in skin LED-based treatment methods. The 
newest and safest treatment is LED therapy with nanoparticle, 
the treatment of radioactively irradiated cells with LED causes 
an increase in cell death. Blue light exposure might open up 
new possibilities for treating superficial skin cancers in people. 
Conclusion: The blue light (420–480 nm) of the light-emitting di-
ode had a better anticancer effect on the SCC cell line after 24 hours 
of incubation. The best results were obtained with a 240-second 
exposure time in light with a TiO2/Ag concentration of 400 μg/ml. 
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Skin cancer, Photodynamic therapy (PDT), Nanoparticle, Light 
emitting diode (LED). 
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1. Introduction
The term “cancer” denotes to a disease in which living 

cells grow and proliferate outside of the body’s control due 
to changes in Deoxyribo-Nucleic Acid (DNA), with some 
types resulting in tumor mass formation[1]. Skin can-
cers are cancers that develop as a result of abnormal cell 
division or mutation. Skin tumor is classified into three 
kinds: basal-cell skin cancer (BCC), squamous cell skin 
cancer (SCC) and melanoma. Basal Cell Carcinoma and 
Squamous Cell Carcinoma skin cancers are both types of 
non-melanoma skin tumor, whereas melanoma is an ag-
gressive cancer that typically appears as a mole. Overex-
posure to UV radiation causes nearly 90% of skin cancer 
cases [2]. UV radiation overexposure is typically the result 
of excessive. Overexposure to UV light is frequently the 
result of too much. The effects of the various wavelengths 
included in sun irradiation are not well understood, 
though. Despite this ignorance, a number of phototherapy 
techniques have evolved recently that use a variety of light 
sources to treat hyperproliferative skin conditions such 
psoriasis, acne, keratosis, and skin cancer are treated with 
a broad range of wavelengths (380-440 nm),, frequently 
including a sizable fraction of ultraviolet light, are used to 
treat both skin cancer and other diseases. which, through 
DNA damage and subsequent mutations, has been con-
nected to the development of cancer [3]. As a result, it is a 
dangerous technique for treating skin conditions linked to 
a higher risk of tumor development. Determining specific 
wavelengths and energy densities that have biological ben-
efits while preventing negative side effects is therefore cru-
cial. Research in this area has advanced thanks to the use 
of coherent light sources (such as low-power laser thera-
py) and noncoherent light sources (such as light-emitting 
diodes, xenon arc, metal halide, tungsten filament, and 
fluorescent lamps) with very small bandwidths. This has 
made it possible to link specific biological effects to specif-
ic wavelengths. The biological relevance of these devices 
is undeniable [4, 5] notwithstanding the controversy sur-
rounding their impact on cellular functions. Early in the 
20th century, photodynamic therapy (PDT) was devel-
oped as an experimental therapy that uses a photosensi-
tizing medication, light, and oxygen to destroy cancer cells 
[4]. PDT was initially used to treat cutaneous, esophageal, 
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bladder, and bronchial cancers. PDT provided possible 
tumor elimination with good cosmetic results, patient 
tolerance, and a speedy recovery time when compared to 
traditional surgery [6]. 

2. Materials and Methods

2.1. Cell line and culture conditions 
Cell line A431 non melanoma skin cancer was used 

for the in vitro experiments. A431 Cell line were provided 
from the American Type Culture Collection (ATCC). The 
cell line was cultured with a complete growth medium, 
RPMI-1640, which was prepared according to the Gibco 
manual with 10% fetal bovine serum (FBS) and 1% peni-
cillin/streptomycin antibiotics and incubated at 37 C. 

Figure 1. The 96-well plates for MTT assay test. 

2.2. Light exposure
The LED (blue light) used in these experiments is 

based on a commercially available LED, emitting at 
around 420–480 nm with an output light wave inten-
sity of 1200–1500 mW per cm. Blue light-emitting di-
odes were used to treat SCC cells at various irradiation 
times (10, 20, ….., 220, 230, and 240 seconds). 

Figure 2.Setup of PhotodynamicTherapy (PDT) by blue LED in 
this work. 

2.3. TiO2/Ag Preparation 
To begin creating the TiO2/Ag composite colloids, 

30 grams of industrial TiO2 was ground and dissolved 
in 200 mL of deionized water. using a nanometer 
grinder for 30 minutes at 3000 rpm to produce na-
no-TiO2.

Then, 100mL of PEG-600 were constantly mixed 
with 5 mL of TiO2 slurry and 1g of AgNO3 using a 
magnetic stirrer. Reactions were carried out for 4 
hours at 60 °C. To create TiO2/Ag powder, the TiO2/
Ag colloids were centrifuged at 3000 rpm for one hour, 
washed with ethyl alcohol, and then dried in vacuum 
at 80 °C for twenty-four hours. 

2.4. MTT assay (growth inhibition assay) 
As previously mentioned [7], cell growth was mea-

sured by measuring the absorbance of 3-(4, 5-dimeth-
ylthiazol-2-yl) -2, 5-diphenyltetrazolium bromide 
(MTT; Sigma-Aldrich). In 96 wall plates, 50000 cells 
per wall were seeded, and they were exposed to blue 
LED radiation for the specified amount of time. The 
solution of MTT (10 μl: 5 mg/ml in PBS) was added 
to each of the 96 wall plates after blue LED exposure. 
The plates were then incubated for an additional 3–4 
hours at 37°C. The medium was then pipetted out, 
100 of DMSO was added to each well to dissolve the 
formazan crystals. A micro plate reader was used to 
assess optical density at 570 nm (Molecular Devices, 
USA). The viability percentage was estimated using 
this equation: 

3. Statistical Analysis
Sigma Plot version 13 and Microsoft Office Excel 

2010 were used to collect and analyses all the data. The 
significance of differences between the data means 
was evaluated using the ANOVA test, where a p-val-
ue of between 0.001 and 0.05 was deemed statistically 
significant. 

4. Result

4.1. Blue light inhibited the growth of A431 
non-melanoma cells

The CCK-8 determines viability. The LED blue 
light at 420–480 nm had a significant cytotoxic effect, 
and the effect of cell death got bigger with increased 
exposure time. After exposure treatment for 240 sec-
onds, I killed nearly half of the cells (Figure 3). There-
fore, blue light 420–480 nm was used to treat SCC cells 
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in order to study cell reactions to PBM at various irra-
diances and doses. 

4.2. Effect TiO2/Ag nanoparticles on skin 
cancer cell line

Nanoparticles concentrate inside the tumor by di-
rect injection. The cell viability in the presence of the 
TiO2/Ag nanoparticles was investigated through the 
MTT assay, as depicted in Figure 4.Compared to the 
control group. 

Figure (4) that PDT treated A431 cells show ma-
jor cell death, almost 80%, at 50 μg/ml and it becomes 
50% up till TiO2/Ag concentration of 400 μg/ml which 
has been considered as optimal concentration in cur-
rent study. 

the results of photodynamic treatment of human 
skin cancer cell line with optimum parameter 400 μg/
ml, there was obvious cytotoxicity in A431 cells in the 
concentration 400 (P>0.05) (figure 5) viability of cell 
rate was all approximately 20% with increasing time of 

exposure by applying the equation (1) on skin cancer 
without and with using nanoparticles with Photody-
namic therapy, which indicated the Ag@TiO2 NPs ex-
hibited good biocompatibility. The cell could still show 
approximately 20% of vitality in time period 240 sec of 
exposure. we get a decrease in the number of surviving 

Figure 3.Effect of different irradiation times of Blue LED on A431 cell line after incubation for 24 hours. 

Figure (4): Effect TiO2 decorated Ag nanoparticles on skin can-
cer cell line
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cancer cells due to presence of Tio2/Ag nanoparticles 
with increasing time of exposure. The number of sur-
viving malignant cells is decreasing exponentially with 
increased time of exposure. as shown in figure (5) The 
evidence at hand points to multiple processes that may 
be involved in cell death as the mechanism underlying 
the anticancer characteristics. 

According to a theory put up by De Matteis et al., 
silver nanoparticles are taken up by cells by endocy-
tosis. The released cytosolic silver ions may then pro-
duce large amounts of intracellular ROS, which may 
eventually lead to DNA damage and mitochondria-re-
lated apoptosis [8]. According to Gurunathan et alre-
port,. ’s the MDA-MB-231 breast cancer cell line was 
susceptible to the cytotoxicity of silver nanoparticles 
by a conventional p53-dependent apoptotic mech-
anism [9]. Autophagy, however, has also lately been 
put out as a potential mechanism. According to Lin 
et alresearch,. ’s administering an autophagy inhibitor 
to patients increases the anticancer effect of nanopar-
ticles [10]. It is well known that the plasma and mi-
tochondrial membranes may be harmed by oxidative 

stress brought on by a high quantity of ROS [8]. This 
ROS production, specifically for silver nanoparticles, 
has repeatedly been noted as a key mechanism under-
lying their cytotoxic activity [8, 11]. 

4.3 Tio2/Ag Nanoparticle characterization
Under specific conditions, the X-ray diffraction 

(XRD) technique was used to determine the type of 
crystal structure, the major crystalline stages, and 
the orientation of the films that were generated as 
well as to identify some structural elements including 
the crystal size.. Figure (6) shows the (XRD) pattern 
of theTiO2/Ag produced films. XRD pattern showed 
peaks at 2θ = 25.4° correspond to planes (101) this 
agreement with [12]. Furthermore, weak peaks corre-
sponding to metal silver can be found at “2 θ = 44.3° (2 
0 0), 64.4° (2 2 0) and 77.4° (3 3 0) ”. It showed that Ag 
had attached itself to the TiO2 supports successfully. 
Unluckily, this is because there are few metals pres-
ent and the TiO2 supports have high diffraction peaks 
[5, 8]. The strength of the primary signal in PEG fol-
lowing Ag photo reduction on the surface of TiO2 de-
clines, showing that the anchoring procedure did not 
alter TiO2’s distinctive crystal surface structure [12]. 
My samples had rather tiny crystallite sizes for TiO2/
Ag, ranging from 5 to 25 nm. 

Discussion
Cancer of the squamous cell is a form of malignant 

skin neoplasm with a high risk of morbidity [13], mak-
ing it crucial for the creation of innovative anti-ma-
lignant tumor therapies. LED-based complementary 
treatments (phototherapy). These intriguing findings 
suggested that blue light therapy might be an effective 
method for treating skin tumors. In comparison to the 
cell cycle blockade observed by Ohara et al., blue light 
in the current investigation displayed stronger and fast-
er cytotoxic effects. In line with Godley et al., we pro-

Figure (5): Effect TiO2 decorated Ag nanoparticles (400μg/ml) 
after exposed to different exposure. 

Figure (6): The XRD analysis of sample of Tio2/Ag nanoparticles
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pose that the cytotoxic effects of blue light on non-pig-
mented epithelial cells are brought on by various types 
of damage. [14] In v-Ha-ras transgenic mice, exposure 
to blue LEDs also greatly decreased the incidence and 
amount of papilloma’s brought on by TPA (12-O tetra-
decanoylphorbol-13-acetate) administration[15]. Skin 
tumors are therefore naturally one of the objectives for 
blue light exposure therapy, particularly when there are 
many of them and they are still in the early stages of de-
velopment when surgical excision is difficult but exter-
nal light exposure is easily accessible. Due to the utiliza-
tion of a narrow, high-intensity band of blue light, that 
may match the pea absorption wavelength at which an 
undiscovered chemical is transformed, phototherapy in 
the current study was likely more successful than using 
daylight. [16]. These findings are intriguing and imply 
that adding blue light to a photosensitizer could boost 
PDT’s effectiveness even further. Porphyrins or any 
photosensitizer are more able to endure blue light and 
strongly absorb it. Despite having limited skin penetra-
tion, blue light during PDT might have a synergistic ef-
fect with porphyrins. Our findings contradict previous 
research that claimed blue light exposure increased cell 
proliferation in human uveal melanoma cells compared 
to controls [17]. There is a mismatch between visible 
light (450–490 nm) and ultraviolet (UV–400 nm), and 
the spectrum of radiation (100–400 nm) was not cov-
ered in many articles. most likely due to a small amount 
of UV [18]. As a result, the best absorption wavelength 
of A431 cell photoreceptors at (1200–1400 mW/cm) 
was suggested to be nearly 450 nanometers. We hy-
pothesized that this was due to the best-wavelength 
photoreceptor to treated of skin cancer cell. 

Conclusion 
The blue-light (420-480 nm) of light-emitting-di-

ode had a better anticancer effect on SCC cell line af-
ter 24 hours. had a stimulatory effect at lower expo-
sure time (170 second) it had an anticancer effect at 
24 hours. While it had an anticancer effect at all other 
exposure time (190, 200, 210, 220, 230, 240 seconds) for 
24 hours. The effect was dose-time dependent, The best 
results were obtained with a 240-second exposure time 
in light with a TiO2/Ag concentration of 400 μg/ml. 
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Abstract
A descriptive study was conducted in 2020 to Assessment of 
patients knowledge about preventive measures of Toxoplasmo-
sis. A sample of 1000 patients was selected, a period 1/1/2022 to 
1/6/2022.The data were obtained by the visitors interviewed by 
answering the questionnaire, The questionnaires have 14 ques-
tions divided into three parts: section 1: Age information. sec-
tion2: Gender information, section3: Educational information. 
The results were analyzed using a program SPSS. The study 
revealed that the highest percentage of the samples (34.4.0%) 
was within age group of (16 – 25) years. The  population of the 
university 320 (32.0%) is more familiar with the disease. the 
number of women who have been diagnosed with the disease 
more than men reached 602(60.2%) women and the number of 
men 398(39.8%). the study found that only 268 of femal have 
knowledge of the disease, while for men, 296 of them have 
knowledge of the disease indicates that men’s knowledge more 
Of women. 
The relationship between knowledge and age was 249 from 
age (36-45) compare with other groups and relationship be-
tween knowledge and education was 205 from university level 
compare with other groups. 
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Introduction
Toxoplasmosis is a parasitic infection that oc-

curs as a result of infection with a parasite known as 
Toxoplasma gondi [1]. This parasite lives mainly in the 
cat’s intestine and is transmitted in the feces of cats 
to cause soil, fruit, vegetables, water and contact with 
meat[3]. Raw or uncooked, especially lamb, pork and 
cow meat, because it may contain the parasite and the 
use of bowls, cutting boards and contaminated knives 
without washing them well with water and soap. In 
very rare cases it can be transmitted through blood or 
through organ transplantation [2]. In most cases, the 
body’s immunity is strong and therefore no symptoms 
appear, and the person may not know that he has the 
disease, but in other cases when the body’s immuni-
ty weakens for any reason, it activates the disease to 
cause severe infection and may lead to serious prob-
lems such as convulsions, retinitis, and others[4]. 

Also, it can be transmitted from the mother to the 
fetus during pregnancy, and that if the mother was in-
jured during pregnancy or immediately before preg-
nancy, but in the event that the mother suffers a long 
period before pregnancy at least 6-9 months, she often 
does not transfer it to the fetus due to its strong immu-
nity against the disease Prevents him from transfer-
ring to the fetus[5]. When the mother is infected during 
pregnancy, the infection is transmitted to the fetus, 
and this occurs more in the last third of pregnancy, but 
it is more dangerous in the first trimester of pregnan-
cy, most cases end in miscarriage and the pregnancy 
is not complete, and in a few cases the pregnancy may 
continue and the fetus becomes infected while it is in 
The mother’s uterus [7]. This may cause problems that 
appear after birth, such as spasms. An enlarged liver 
and spleen. Yellow skin color. Retinal injury leading to 
infections. But in most cases, symptoms appear after 
puberty in the form of hearing loss, intellectual dis-
ability, impairment Retina and blindness [18]. 

the disease is more dangerous in people with weak 
immunity, such as: patients with HIV or AIDS. Peo-
ple who take immunosuppressive substances or cor-
ticosteroides. Chemotherapy patients for any reason. 
Pregnant [19]. 

Materials and Methods
To determine which age group has the best knowl-

edge among the population included in the study, this 
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serves to direct the concerned authorities in the health 
institutions to prepare a suitable educational program 
for this age group[6] Data are collected through the 
utilization developed questionnaire and the interview 
techniques as data collection and keeping records of 
all available contacts that facilitate the access to study 
sample. Each interview takes approximately (15- 20) 
minutes. The data collection is carried out from a pe-
riod 1/1/2022 to 1/6/2022.The questionnaires have 
14 questions divided into three parts: section 1: Age 
information. section2: Gender information, section3: 
Educational information [8]. 

Validity of instrument[7]. In order to test the validity 
of the questionnaire the instrument was presented to 
(10) expert from the patients. 

Analysis of data
The data are analyzed through the application of 

descriptive and inferential statistical analysis proce-
dures and the data income through SPSS – 23.

Results 
This chapter presents the findings of the data anal-

ysis systematically in tables, and these correspond 
with the objectives of the study as follow: 

Table 1
Characteristics of the three parts samples : section: 1, 2 and 3

%FAge1
34.434416 – 25
31.631626-35
34.034036-45
100.01000Total

%FGender2.
39.8398Male
60.2602Female
100.01000Total

%FEducational3.
6.565Doctor
7.373Master
32.0320University
10.0100Institute
8.787Junior high
11.4114Medium
3.030Primary
11.9119Reads and writes
9.292Not read or write

100.01000Total

Table 2
Show The relationship between knowledge and gender

Gender Knowledge Total
non_Knowledge Knowledge

male 102 296 398
female 334 268 602

Total 436 564 1000

Figure 1: Show The relationship between knowledge and gen-
der

Table 3
The relationship between knowledge and age

Age Knowledge Total
non_knowledge Knowledge

16-25 age 202 142 344
26-35 age 143 173 316
36-45 age 91 249 340
Total 436 564 1000

Figure 2 : The relationship between knowledge and age
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Table 4
Show The relationship between knowledge and education
education * knowlege Crosstabulation

Knowledge
Totalnon_knowlege knowlege

education Doctor 15 50 65
Master 20 53 73
university 115 205 320
Institut 40 60 100
Junior frist 47 40 87
Medium 27 87 114
Primary 6 24 30
Read_write 84 35 119
Non_read 
& write 82 10 92

Total 436 564 1000

Figure 3: Show relationship between knowledge and education 

Discussion
Table 1. The study demonstrated that the majority 

of the study sample were females 602, which showed 
that the majority of the study were females and the 
percentage was 60.2%. and this finding agreed with [9]. 
The results of the study demonstrated that the propor-
tion of the samples are with university level of educa-
tion 320 and the percentage was32.0% and this agreed 
with [10]. The study revealed that the highest percentage 
of the sample (34.4.0%) was within age group of (16 – 
25) years, The reason is due to the cultural level of this 
age group increased their knowledge about the disease 
through reading and access to scientific research on 
this topic and this was agreed with [11]. 

Table 2: Show The relationship between knowledge 
and gender. In this table, the number of women who 

have been diagnosed with the disease more than men 
reached 602 women and the number of men 398 men 
and found that only 268 of them have knowledge of 
the disease, while for men, 296 of them have knowl-
edge of the disease indicates that men’s knowledge 
more Of women, taking into account the number of 
women surveyed more than men Figure 1 [18]. 

The lack of knowledge of women’s slide in this 
disease may be attributed to the decline in the role 
of women in social activities and awareness pro-
grams due to the social constraints that character-
ize our society and the proportion of women from 
housewives, which leads to women’s lack of aware-
ness by nature [19]. 

Table 3: The relationship between knowledge 
and age. The difference in people’s knowledge of the 
disease, which is the subject of our research and age 
group [15], where it is clear that the youth age 16-25 are 
less aware of this disease, while the oldest age of the 
age of 26-35 have knowledge of the disease more Rel-
atively speaking, however, we see that the age group 
of 36-45 are more familiar with the disease than the 
lower age groups Figure 2 [16]. 

The reason for this may be due to the lack of cul-
ture among young people about this disease because 
of the lack of seminars or scientific activities regard-
ing the nature of the disease and its causes and risk 
factors leading to injury, as well as the lack of aware-
ness of young people and their preoccupation with 
other things and also the lack of awareness programs 
adopted by government institutions to undertake an 
increase Awareness of this important segment of so-
ciety[14]. 

Table 4: Show The relationship between knowl-
edge and education The population of the university 
is more familiar with the disease. Of the 320 univer-
sity people tested for the disease, 205 have knowledge 
about the disease and 115 have no knowledge of it. We 
also found the primary school group. Most of those 
who have no knowledge of it[12]. It is normal to see a 
difference in the knowledge of this disease between 
the different levels of study or achievement of the 
university students are more knowledgeable than the 
lowest levels, but note in this study that the holders 
of higher degrees who were questioned knowledge of 
the disease are fewer than the rest of the groups and 
think the reason may be due To different disciplines 
and scientific curricula and the lack of seminars and 
conferences that educate Figure 3 [13]. 
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Abstract
This study was begin from January to December 2020, to learn 
where there breast cancer and toxoplasma infection are related 
By used immunology test results. 2020, to know the association 
between Toxoplasma infection and breast cancer. by examine 
immunological test. 32 women who had tumors were the sub-
jects of a study conducted at the Al-Sadder Teaching Hospital 
in Al-Najaf Al-Ashraf, with breast tumor symptom. the mean 
age of women from 35-45 years ago. X-ray was done at first 
and sonar to detected the site of tumor and size. Biopsy was 
taken and sent to the Al- kafeel histopathological laboratory for 
making block and stain with hemaxlin and eoxin typical Histo-
logical change and ductal cancer show with irregular shape of 
duct mammary gland, by use H & E method, serological was 
applied for toxoplasma appear in Five women is positive test 
for Toxoplasma AB by used special kit. the rest women consider 
control group. this study was find significant Toxoplasma associ-
ated with breast cancer, the case record at first time in Al-Najaf 
government. 
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Introduction
A parasitic condition called toxoplasmosis is 

brought on by the apicomplexan Toxoplasma gondii. 
(3) A number of neuropsychiatric and behavioral dis-
orders are linked to toxoplasmosis infections. (8) The 
patient may exhibit flu-like symptoms for a few weeks 
or months, including muscle aches and soft lymph 
nodes. Some group of individuals Eye issues could 
arise. serious symptoms that may appear in immune 
system-compromised individuals. When a pregnan-
cy-related illness causes congenital toxoplasmosis, the 
fetus perishes. (1). 

Through contact with infected cat feces, toxoplas-
mosis is transmitted from an infected person to their 
unborn child while they are pregnant and by con-
sumption food contain cysts. Blood transfusion Other 
than that, people are not exposed to it. (3) It is known 
that the parasite can only sexually reproduce in the 
cat family. However, it can spread to the majority of 
warm-blooded creatures, including people. Antibody 
tests. (9) On blood samples or parasite DNA tests on 
amniotic fluid from pregnant women are commonly 
used for diagnosis. (4). 

Preventative measures include cooking and prep-
ping meals correctly. Additionally, it is advised that 
women who are pregnant avoid contact cat litter boxes 
or,. She must wear gloves, wash their hands after, or 
use cat litter boxes. (10). For people who are generally 
healthy, treatment is not necessary. 

Treatment options in period pregnancy include 
spiramycin, pyrimethamine/sulfadiazine, and folinic 
acid. is typically transferred through the consumption 
of cyst-containing, improperly cooked food, avoid in-
fected cat feces, and pregnancy-related transmission 
from an infected mother to her child. A blood trans-
fusion may transmit the condition. Other than that, 
people are not exposed to it. (3) It is known that the 
parasite can only sexually reproduce in the cat family. 
However, it can spread to the majority of warm-blood-
ed creatures, including people. (9) Testing is often 
used for diagnosis. 

Up to 50% of people worldwide have toxoplasmo-
sis but show no symptoms of the disease. (7). In the 
United States, 11% of the population is thought to be 
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infected, compared to more than 60% in some other 
parts of the world. (3). Congenital toxoplasmosis af-
fects about 200, 000 people a year. (6). The organism 
was initially described by Charles Nicolle and Louis 
Manceaux in 1908.(11). Transmission from a preg-
nant parent to their unborn child during pregnancy 
was established in 1941.There is some preliminary 
evidence that an infection may have an impact on be-
havior (12). 

With over 1.7 million new cases identified in 2012, 
breast cancer is the most common malignancy in 
women in metropolitan countries. In all, breast cancer 
accounts for about 11.9% of cases Women had cancer 
in 25.2% of cases, and 6.4% of those cases were fatal 
malignancies. Despite the fact that its fatality rate is 
lower than its incidence, it is regarded as a general. of 
all new cancer and 6.4% was death-related cancers. 
despite the fact that its fatality rate is lower than its 
incidence, it is nevertheless regarded as a common 
cause of cancer death in both urban and rural nations. 
Breast cancer is a complicated illness with a significant 
hereditary and environmental (17) (2). 

Toxoplasmosis is a widespread illness around the 
globe. The most typical infection in people is asymp-
tomatic, but it can be fatal in patients with impaired 
immune systems, as well as congenitally and in in-
fants. Toxoplasmosis can have a variety of effects on 
the causes of numerous diseases, including mental 
problems. Moreover, patients with the acquired im-
munodeficiency virus may have an acute parasite in-
fection. people who have undergone organ transplants 
and those with cancers such leukemia, lymphoma, and 
solid tumors (16). 

Particularly in cancer patients, Toxoplasma gondii 
is a serious public health concern. To assess the global 
seroprevalence of T. gondii infection in cancer patients, 
meta-analysis was done. Five electronic databases 
that contained information on the seroprevalence of 
T. gondii in cancer patients were searched. 57 studies 
were included as a consequence of the search efforts. 
Using a random-effect model (95%), the findings re-
vealed that T. gondii had a total prevalence of 30.8% in 
cancer patients 95% P 0.0001 when compared to con-
trols. The prevalence of toxoplasmosis was higher in 
females (40%) than in males (33%). The highest infec-
tion rate (30%) was found in cancer patients over the 
age of 40.The new researchers are advised to conduct 
additional study to prevent and control toxoplasmosis 
in accordance with this population in light of the high 

prevalence of T. gondii infection in cancer patients 
and its serious consequences. (31). 

MATERIAL AND METHOD
1-(32) women with breast cancer symptoms hy-

phen to the tumor center at the Al-Sadder Teaching 
Hospital in Al-Najaf Al-Asheaf

A-Five women was positive case for toxoplasma. 
serological test use. (Kit). 

B-The rest women consider control group. 
2-X-ray and sonar = to detection the site and size 

of tumor. 
3- A biopsy was performed for histopathologi-

cal analysis and hemoxlin and eosin staining. Hep-
atomegaly, splenomegaly, cranial hemorrhage, and 
necrotic kidneys are discovered when black-footed 
penguins with toxoplasmosis are examined. There are 
numerous immune cells, such as macrophages that 
contain Tachyzoites of T. gondii, in the alveolar and 
liver tissue. (34). 

4- A detection kit is the IgG-igM Kit for Toxo by 
ILISA. Don as directed by the manufacturer. The in-
nate immune system first produces IL-2 and IFN in 
response to a T. gondii infection. (37) both acute and 
persistent To keep IFN- production going, the gondii 
infection must be under control. These two cytokines 
set off an immune response that CD4+ and CD8+ T 
cells mediate. (38) As a result, T-cells are crucial for 
protection against Toxoplasma infection. They can 
recognize Toxoplasma antigens from the molecules 
that are presented to them. These molecules are in-
volved in transplant rejection since each These mol-
ecules are involved in transplant rejection individual’s 
unique genetic makeup greatly varies for a given MHC 
molecule. People who have specific MHC molecule 
genetic sequences are substantially more prone to have 
toxoplasma infection. In a research of more than 1600 
persons, it was discovered that the expression of the 
MHC alleles (39). 

Infection with T. gondii causes the production 
of IL-12, which stimulates NK cells. (38) For T. 
gondii, tryptophan is a crucial amino acid that it 
scavenges from host cells. Tryptophan is failure 
by two enzymes i IFN activates the enzymes in-
dole-amine-2, 3-dioxygenase (IDO) and trypto-
phan-2, 3-dioxygenase (TDO) The parasite lastly 
forms cysts in response to immunological pres-
sure, which are often deposited in the hosts’ mus-
cles and brain. (39) 
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RESULT

Figure 1: Number of woman effected with tumor of breast per 
month during 2020.

Figure 2: X-ray show tumor like structure in mammary gland 
tissue (arrow). 

Figure 3: Show invasion ductile epithelium with cancer cell, duct 
irregular in shape and hyperplasia with cell cancer. (arrow). x40.
(H. E Stain). 

4- Used special kit to detect the AB and AG reac-
tion. Kit = Kit Toxo. IgG-igM. by ILISA technique, 
don as per manufacturers instruction. 

Figure 4: Toxoplasmosis in mammary gland tissue, AB and AG 
reaction brown in color (arrow). x40.

DISCUSSION
According to several research, Toxoplasma infec-

tions have been linked to various cancers [16, 19, 20, 
30].. According to one study, 20.46 percent of women 
with breast cancer and genital tract infections tested 
positive for anti-T. gondii antibodies, and 93.7% of 
those women had antibody titers of 1: 400 or higher 
[22]. Following leukemia and lymphoma, a recent study 
found a higher seroprevalence rate of toxoplasmosis in 
breast cancer patients [16),   This study is the first one to 
have looked at the seroprevalence rate of Toxo in Najaf.. 
in breast cancer patients in an effort to determine how 
this infection and breast cancer are related. The find-
ings showed that patients’ Toxo. antibody positive rates 
were higher than those of healthy women. These find-
ings indicate that the seropositivity rates for toxoplas-
mosis cancer are limited to Toxoplasma infection and 
cancer. These results are in line with those of other re-
search that found a higher seroprevalence of toxoplas-
mosis in cancer patients than in healthy people [20, 23]. 
Thes  e findings,, however, contradict other research that 
found a direct connection between toxoplasma infec-
tion and cancer. Even so. Brain tumors and Toxoplas-
ma infection have been found to significantly correlate 
with one another [19, 24, 25, 33, 34]. 

A ccording to numerous studies, the seropreva-
lence rate of toxoplasmosis rises with aging and is 
highest in cases that are older than 50 years [38, 37). 
Additionally, throughout the reproductive years, the 
incidence of breast cancer rises fast with age, but after 
the age of 50, it rises more slowly [28]. People in some 
of these countries contracted toxoplasma while they 
were younger (34, 33). 
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We discover a strong link between breast cancer 
and toxoplasma infection. For both toxoplasmosis and 
breast cancer, age is a crucial determinant. 

Conclusion: 
In addition to the higher frequencies of seropos-

itivity in individuals compared, a strong connection 
between toxoplasmosis and breast cancer was discov-
ered in this investigation. And take into account the 
first-ever record in the Al-Najaf government. 

Acknowledgments
The president of the University of Alkafeel is 

thanked by the authors for their assistance in complet-
ing this study. Conflicts of Interest The writers have 
stated that they have no conflicts of interest to disclose. 

Funding
There was no outside support for this study. 

Informed Consent Statement 
Not applicable. 

Author Contributions
Conceptualization, MRA; methodology, ARA; 

software, AAM; validation, MRA; formal analysis, 
ARA; investigation, ARA; resources, AAM; data cu-
ration, HRA and HAA; writing–original draft prepa-
ration, HAA; writing–review and editing, HAA and 
MRA; visualization, MRA; supervision, MRA; proj-
ect administration, MRA; funding acquisition, MRA, 
HRA and ARA. The published version of the work has 
been reviewed and approved by all authors. 

References
1. Nicoll,C,28-TJ Key, PK Verkasalo, E Banks ( Epi-
demiology of breast cancer), Lancet Oncol, 2 (2001), 
pp. 133-140. Nicolle, C.; Manceaux, L. (1908). "Sur une 
infection à corps de Leishman (ou organismes vois-
ins) du Gondi". Comptes Rendus Hebdomadaires des 
Séances de l'Académie des Sciences. 147 (2): 763–66
2. A Dalimi, A Abdoli Latent toxoplasmosis and hu-
man Iran J Parasitol, 7 (2012), pp. 1-17.
3. Alipour, S Shojaee, M Mohebali, M Tehranidoost, 
F Abdi Masoleh, H Keshavarz. Toxoplasma infection 
in schizophrenia patients: a comparative study with 
control group. Iran J Parasitol, 6 (2011), pp. 31-37.
4.  Webster JP (May 2007). "The effect of Toxoplasma 
gondii on animal behavior: playing cat and mouse". 

Schizophrenia Bulletin. 33 (3): 752–6. doi:10.1093/
schbul/sbl073. PMC 2526137. PMID 17218613.
5. Webster JP, Kaushik M, Bristow GC, McConk-
ey GA (January 2013). "Toxoplasma gondii infec-
tion, from predation to schizophrenia: can animal 
behaviour help us understand human behaviour?". 
The Journal of Experimental Biology. 216 (Pt 1): 99–
112. doi:10.1242/jeb.074716. PMC 3515034. PMID 
23225872.
6. Boillat M., Hammoudi P. M., Dogga S. K., Pagès 
S., Goubran M., Rodriguez I., and Soldati-Favre D. 
2020. Neuroinflammation-Associated Aspecific Ma-
nipulation of Mouse Predator Fear by Toxoplasma 
gondii. Cell reports, 30(2), 320–334.e6. https://doi.
org/10.1016/j.celrep.2019.12.019.
7. Hari Dass SA, Vyas A (December 2014). "Toxo-
plasma gondii infection reduces predator aversion in 
rats through epigenetic modulation in the host me-
dial amygdala". Molecular Ecology. 23 (24): 6114–22. 
doi:10.1111/mec.12888. PMID 25142402. S2CID 
45290208.
8. Flegr J, Markoš A (December 2014). "Masterpiece 
of epigenetic engineering – how Toxoplasma gon-
dii reprogrammes host brains to change fear to sex-
ual attraction". Molecular Ecology. 23 (24): 5934–36. 
doi:10.1111/mec.13006. PMID 25532868. S2CID 
17253786.
9. Nicoll,C,28-TJ Key, PK Verkasalo, E Banks ( Epi-
demiology of breast cancer), Lancet Oncol, 2 (2001), 
pp. 133-140. Nicolle, C.; Manceaux, L. (1908). "Sur une 
infection à corps de Leishman (ou organismes vois-
ins) du Gondi". Comptes Rendus Hebdomadaires des 
Séances de l'Académie des Sciences. 147 (2): 763–66.
10. Nicolle, C.; Manceaux, L. (1909). "Sur un Proto-
zoaire nouveau du Gondi". Comptes Rendus Heb-
domadaires des Séances de l'Académie des Sciences. 
148 (1): 369–72.
11. A Nimir, A Othman, S Ee, Z Musa, IA Majid, Z 
Kamarudin, et al. Latent toxoplasmosis in patients 
with different malignancy: a hospital based study. J 
Clin Med Res, 2 (2010), pp. 117-120.
12. A Bolhassani, F Zahedifard. Therapeutic live vac-
cines as a potential anticancer strategy. Int J Cancer, 
131 (2012), pp. 1733-1743
13. A Bolhassani, F Zahedifard. Therapeutic live vac-
cines as a potential anticancer strategy. Int J Cancer, 
131 (2012), pp. 1733-1743.
14. A Daryani, S Sarvi, M Aarabi, A Mizani, E Ah-
madpour, A Shokri, et al. Seroprevalence of Toxoplas-



Issue 26. February 2023 | Cardiometry | 225

ma gondii in the Iranian general population: a system-
atic review and meta-analysis. Acta Trop, 137 (2014), 
pp. 185-194.
15. C Alvarado-Esquivel, O Liesenfeld, A Torres-Cas-
torena, S Estrada-Martínez, JD Urbina-Alvarez, M 
Ramos-de la Rocha, et al. Seroepidemiology of Toxo-
plasma gondii infection in patients with vision and 
hearing impairments, cancer, HIV, or undergoing he-
modialysis in Durango, Mexico. J Parasitol, 96 (2010), 
pp. 505-508.
16. JS Remington. Toxoplasmosis in patients with 
cancer. Clin Infect Dis, 17 (1993), pp. S423-S435.
17. F Thomas, KD Lafferty, J Brodeur, E Elguero, M 
Gauthier-Clerc, D Missé. Incidence of adult brain can-
cers is higher in countries where the protozoan para-
site Toxoplasma gondii is common. Biol Lett (2011), 
10.1098/rsbl.2011.0588.
18. F Derouin, H Pelloux, ESCMID Study Group on 
Clinical Parasitology. Prevention of toxoplasmosis 
in transplant patients. Clin Microbiol Infect (2008), 
10.1111/j.1469-0691.2008.02091.x
19. H Lim, SE Lee, BK Jung, MK Kim, MY Lee, HW 
Nam, et al. Serologic survey of toxoplasmosis in Seoul 
and Jeju-do, and a brief review of its seroprevalence in 
Korea. Korean J Parasitol, 50 (2012), pp. 287-293.
20. HY Darani, H Shirzad, F Mansoori, N Zabardast, 
M Mahmoodzadeh. Effects of Toxoplasma gondii and 
Toxocara canis antigens on WEHI-164 fibrosarco-
ma growth in a mouse model. Korean J Parasitol, 47 
(2009), pp. 175-177.
21. JO Kim, SS Jung, SY Kim, TY Kim, DW Shin, JH 
Lee, et al. Inhibition of Lewis lung carcinoma growth 
by Toxoplasma gondii through induction of Th1 im-
mune responses and inhibition of angiogenesis. J Ko-
rean Med Sci, 22 (2007), pp. S38-S46.
22. MW Black, JC Boothroyd. Lytic cycle of Toxoplas-
ma gondii. Microbiol Mol Biol Rev, 64 (2000), pp. 607-
623.
23. MN Khabaz, L Elkhateeb, J Al-Alami. Reactiva-
tion of latent Toxoplasma gondii in immunocompro-
mised cancer patients. Comp Clin Pathol, 20 (2011), 
pp. 183-186.
24. M Vittecoq, E Elguero, KD Lafferty, B Roche, J Bro-
deur, M Gauthier-Clerc, et al. Brain cancer mortality 
rates increase with Toxoplasma gondii seroprevalence 
in France. Infect Genet Evol, 12 (2012), pp. 496-498.
25.  M Bayani, A Mostafazadeh, F Oliaee, N Kalantari. 
The Prevalence of Toxoplasma gondii in Hemodialysis 
Patients. Iran Red Crescent Med J, 15 (2013), p. e5225.

26. M Ghasemian, Sh Maraghi, J Saki, M Pedram. 
Determination of antibodies (IgG, IgM) against Toxo-
plasma gondii in patients with cancer. Iran J Parasitol, 
2 (2007), pp. 1-6.
27. N Kalantari, S Ghaffari, M Bayani, R Agapour, M 
Zeinalzadeh, F Gavipanjeh, et al. Serological study of 
toxoplasmosis in pregnant women in Babol, Northern 
Iran 2012-2013. J Ilam Univ Med Sci, 22 (2014), pp. 
102-108.
28. O Emelia, RN Amal, ZZ Ruzanna, H Shahida, Z 
Azzubair, KS Tan, et al. Seroprevalence of anti-Toxo-
plasma gondii IgG antibody in patients with schizo-
phrenia. Trop Biomed, 29 (2012), pp. 151-159. 
29. P Ryan, SF Hurley, AM Johnson, M Salzberg, MW 
Lee, JB North, et al. Tumours of the brain and presence 
of antibodies to Toxoplasma gondii. Int J Epidemiol, 
22 (1993), pp. 412-419.
30. Z Yuan, S Gao, Q Liu, X Xia, X Liu, B Liu, et al. 
Toxoplasma gondii antibodies in cancer patients. Can-
cer lett, 254 (2007), pp. 71-74.
31. Sh Fallahi, B Kazemi, SJ Seyyed tabaei, M Bande-
hpour, Z Lasjerdi, N Taghipour, et al. Comparison of 
the RE and B1 gene for detection of Toxoplasma gon-
dii infection in children with cancer. Parasitol Int, 63 
(2014), pp. 37-41.
32. S Thirugnanam, N Rout, M Gnanasekar. Possible 
role of Toxoplasma gondii in brain cancer through 
modulation of host microRNAs. Infect Agent Cancer, 
8 (2013), p. 8.
33. Yazar, O Yaman, B Eser, F Altuntasş, F Kurnaz, I 
ŞSahin. Investigation of anti-Toxoplasma gondii anti-
bodies in patients with neoplasia. J Med Microbiol, 53 
(2004), pp. 1183-1186.
34. Islamic Republic of Iran, Ministry of Health and 
Medical Education, Office of Deputy Minister for 
Health Center for Disease Control, Cancer Office. 
Iranian Annual National Cancer Registration Report, 
2006-2007, Iranian Ministry of Health and Medical 
Education, Tehran (2007). 
35. K Alibek, A Kakpenova, Y Baiken. Role of infec-
tious agents in the carcinogenesis of brain and head and 
neck cancers. Infect Agent Cancer, 8 (1) (2013), p. 7.
36. Miller CM,Boulter NR, Ikin RJ, smith NC (Jan-
uary 2009).the immunbiology of the innte response 
to Toxoplasma gandii, international journal for Par-
asitology.39(1):23-39doi:10.1016/ J. 2008-08-2002. 
PMID18775432.
37. Parks, Avramopoulos D, MulleJ, MC crath, wang, 
R, Goes FS, ConnedyK, Ruczinskil, Yolken R, Pulver 



226 | Cardiometry | Issue 26. February 2023

AE, Hlatyping using gnom, widedata reverls suscep-
tibility type for infection in a psychiatric disease en-
riched sample, Brain, Behav. Immune 2018.
38. Henriquesz SA, Brett R, Alexander J, prally, Robert 
CW (2009) Neuropsychiatic disease and Toxoplasma 
gondii infection Neuroimmuomodedulation. :16 (2) 

:122-33. Doi:10. 1159/000186267. PMID. 19212B2-
S2CID, 7382051.
39. Plog. M. ultee, T,,&kik,,M(2011). Disseminated 
Toxoplasma in Black-Footed Penguins (Spheniscues 
dermeraus ).Avain disease 55 (4).701-03.



Issue 26. February 2023 | Cardiometry | 227

ORIGINAL RESEARCH Submitted: 2.01.2023; Accepted: 19.02.2023; Published online: 25.02.2023

Study of Staphylococcus spp. 
isolated from Clinical Cases 
and determination 
of its multidrugresistant 
to antibiotics and phytosynthesized 
ZnO (NPs) 

Mohammed Oudah Hamad 1, Alaa Yaqoop Rahi 2, Muthik A. 
Guda 3*

1 Department of Ecology, Faculity of Science, University of Kufa 
Iraq. 
2 Department of Biology. Faculty of Basic Education, University 
of Sumer, Iraq. 
3Department of Ecology, Faculty of Sciences, University of Kufa, 
Iraq. 

*Corresponding author: 
E-mail: meethakha.almithhachi@uokufa.edu.iq 

Abstract
The current study deal with 214 clinical samples taken from in- 
and outpatient’s of both sexes with different ages of Al-Hilla 
Teaching Hospital, Babylon Maternity and Pediatrics Hospital in 
Hilla city. All tests were conducted in the laboratories of the 
University of Kufa, College of Science, Department of Ecologi-
cal and Pollution Sciences, in 2022.57 bacterial isolates (26.6%) 
were isolated and identified according to their phenotypic char-
acteristics and biochemical tests. The current study declared 
that the isolation percentage was 39 (18.2%) and 18 (8.4%) for 
S. aureus and S. epidermidis respectively. The antibiotics sen-
sitivity to isolates were tested, as it included 27 antibiotics, by 
disk diffusion method, most of it showed high resistance. Mero-
penem, ceftriaxone, and amikacin were found to be the most 
effective antibiotics, the phytosynthesized ZnO (NPs) were also 
tested on the sensitivity of the isolates. The lowest inhibitory 
concentrations (MIC) for current isolates were high. While the 
ZnO (NPs) showed higher efficiency and lower concentrations. 
This study is important in pharmacological and epidemiological 
studies and could open up broader horizons to find alternatives 
to the antibiotics used previously. 
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Introduction
Bacteria are among the most important pathogens 

of humans and include many genera and species that 
are gram negative and positive, including Staphylococ-
cus spp. And it lead to health problems for millions of 
people all over the world, including Iraq, especially in 
hospitals, as it is one of the main causes of infection 
acquired from hospitals (Nosocomial Infections). In-
fections that were acquired by the patients, whether 
those infections are external source by the hospital 
during the period of its presence in all what it con-
tain from the air polluted with the types of microor-
ganisms, working medical staff, hospital land, health 
laundries, beds inside patient lounges, trolleys and 
treatment containers given by pharmacists, sterile 
containers and dilute disinfectants not depend on the 
system of medicine based on serious scientific founda-
tions as well as hospital kitchens and employees who 
are not subject to periodic or internal source medical 
examinations represented by microorganisms found 
within the normal flora on or within the human body, 
that the acquired infections from hospitals have the 
highest importance in being one of the most serious 
infections he encountered the world is still the prima-
ry concern of researchers, doctors and the specialized 
medical staff, especially the advanced ones within 
health institutions. 

Staphylococcus spp., which is one of the opportu-
nistic bacteria that are resistant to antibiotics, disinfec-
tants and sterilizers which are used to control germs, 
including bacteria. These bacteria have multiple vir-
ulence factors, including its resistance to antibiotics 
by many mechanisms, as it were stubborn towards the 
direction of antibiotics and therefore it were common 
in hospitals as a result of selective pressure and one of 
the most pathogens harmful to the host when it were 
infected with it, among the most prominent factors of 
its disease resistance to antibiotics by it was produce 
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enzymes shattered for these antibiotics, including be-
ta-lactamaze (Molina et al., 2018). 

The emergence of some mutant strains of the cur-
rent bacteria were result of randomization in the use 
of treatments for bacterial infections and without re-
ferring to specialists from bacteriologists to take an-
tibiotics sensitivity test to identification the bacterial 
cause and the appropriate treatment for its removal. 
Many of the antibiotics, including recently discov-
ered and used to treat bacterial infections, especially 
in countries that lack the scientific methods in its use, 
its susceptibility had become completely receding due 
to the development of bacteria by its mechanisms that 
resist to antibiotics, such as changing the permeabil-
ity of harmful substances across its walls and plasma 
membranes, and increasing its production of shatter-
ing materials for treatments or gels and mucous layers 
that protect it from the effect of treatments, for Staph-
ylococcus spp. ability to invade spreading, settle for 
possessing virulence factors, ability to damage body 
tissues, avoid and repel host defenses and treatments 
given to patients such as antibiotics and then spread 
to the body through blood flow (Bactermia). Zinc ox-
ide nanoparticle is one of the most research oriented 
material with multiple focus in downstream applica-
tions (Araujo-Lima et al., 2017). The microcrystals of 
this nanoparticles are the potent absorbers of UV A 
and UV B because of its wide region bandgap (Jones 
et al., 2008). The great rely of zinc oxide on biological 
evidences mainly focused on size of the particle, time 
of exposure, effect of concentration parameters, con-
centration of pH, and strategies of biocompatibility 
(Kalpana and Devi Rajeswari, 2018). so, through what 
was previously mentioned, the goal of the current ser-
ach for know possibility of S, aureus and S. epidermi-
dus to repel and resist the antibiotics and not affect 
on its vitality and its activity also, The effect of zinc 
nanoparticles on Staphylococcus spp growth. 

The materials & methods

Collection of specimens
214 pathological specimens were taken from in-

and out patients of Al-Hilla General Teaching Hospi-
tal and Babel Hospital for Women and Children for 
both gender and all ages using sterile containers for 
urine and swab for burns, wounds, seminal fluid, ear 
infections respiratory system infection then the sam-
ples were transferred to the laboratory. It were then 

cultured on MacConkey agar, nutrient agar, blood 
agar, and incubated for 24 hours in 37 ° C under air 
conditions. 

Bacterial isolates
S.aureus, S.epidermidis isolates were isolated from 

patients with burns, wounds, seminal fluid, urinary 
and respiratory tract infections, ear infections after 
culturing clinical samples on what I mentioned above 
of culture media (Macfaddin, 2000). 

Biosynthesis of zinc oxide nanoparticles
0.1M zinc nitrate hexahydrate at 2.97 gm was 

mixed with 400 ml of distilled water and 5 ml of fen-
ugreek leaf extract at 60°C for 10 minutes. Moreover, 
after 72 hours of incubation, the bottles were observed 
to change in color and pH. UV-visible spectroscopy 
was performed to confirm the interaction between the 
samples and the zinc nitrate solution. Further, centrif-
ugation was performed at 5000 rpm for 30 min, and 
pellets were collected and purified. 

Characterization of nanoparticles
Nanoparticles were characterized using a scanning 

electron microscope (SEM). The dried powder was 
mixed with acetone and loaded into the sample holder. 
The loaded sample was then dried under vacuum and 
subjected to SEM analysis. The purified dried pellets 
were subjected to Fourier transform infrared spectros-
copy using KBr pellets and the spectrum (resolution 
-4 nm) was observed in the 400–4000/cm range. 

Antibiotic susceptibility test 
Pharmacological sensitivity tested for S.aureus, 

S.epidermidis isolates. Using 27 ready-made antibiot-
ics produced by Bioanalyse-Turky CLSI(2010). 

Results & Discussion 
Fifty-seven bacterial isolates were return to S.au-

reus, S.epidermidis isolated from clinical cases, num-
bers and percentage, as mentioned in Table 1. Isolates 
were identified through its phenotypic (agricultural 
and microscopic) characteristics and biochemical 
tests Table 3.

The current results indicated that total isolation 
rate were (26.6%), and S.aureus prevailed on the type 
S.epidermidis in its isolation from the samples of the 
total patients with different clinical cases and with a 
ratio of (18.2%) for the first and (8.4%) for the second. 
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As for its proportion of the total number of Staphylo-
coccus spp. Isolated in this study were 68.4% for S.au-
reus bacteria and 34.6% for S.epidermidis bacteria. 

Figure 1. The persentage of S.aureus and S.epidermidis from 
total number isolates. 

These results were contrary to the results of Blanco 
and Ximena (2013), as we were able to isolate 77 bacteria 
isolates of Staphylococcus spp. Of these, 29 were affiliated 
with S.aureus and 48 belonged to S.epidemidis, negative 
Cogulase. Koosha et al (2016), able from isolating S.aureus
bacteria from hospitals, especially methicillin resistance
S.aureus (MRSA), indicated that it were very dangerous 
bacteria to patients and hospitalized patients attending 
to many health problems due to inefficiency of the treat-
ments given for the infections caused by these bacteria. 

66.7
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Figure 2.The percentage of S.aureus and S.epidermidis isolation 
from clinical cases. 

Chabi and Momtaz(2019) indicated that the fact 
that S.epidermidis, especially resistance to antibiot-
ics, which is common in human clinical infections in 
hospitals, as it possesses genes of virulent factors that 
enable it to infect humans and disqualify it from host 
defenses, and to resist antibiotics, sterilizers, and dis-
infectants. 

The percentage of isolation in the current study was 
from women and children with ages ranging between 
(65-16) (4-14) years (24.4%) and (17.5%) respectively, 
which is lower than that of men, as it reached (31.6%) 
table1, Interpretation of this may be due to the increase 
in infections, especially burns and urinary tract, which 
increases in the elderly, low immune, disabled, diabet-
ic and suffering from depression retention, in addition 
to the fact that the isolated bacteria are naturally pres-
ent in the human being, which when moving from its 
natural location to another site in the body leads to an 
occurrence health problems, as opportunistic patho-
gens were for humans. 

Most current isolates were characterized by its 
multidrugresistance to antibiotics and this may be 
that it are isolated from an environment characterized 
by selective pressure as a result of the continuous use 
of different types of antibiotics, sterilizers and disin-
fectants at random by the medical staff recently in the 
health service inside hospitals or patients who dislike 
treatment and continuity of treatment, in addition to 
it having multiple resistance mechanisms, including 
these related to the anatomical side of the bacterial 
cell, including what relates to its genetic material, and 
it contains multiple genes that protect because of its 
virulence and pathogenic factors, including its resis-
tance to modern antibiotics, including imbienim and 
old-fashioned erthromycin, trimetheprim, rifampicin 
and others antibiotics, this was confirmed by many 

Table 1
The Numbers and percentages of S.aureus and S.epidermides isolates isolated from clinical cases. 

For isolates (%) No. Total IsolatesNo. Total SamplesNo. samplesAge(year) 
+ ve-ve

31.6 319879 19Male(16-75Years) 
24.4 20826725Female(16-65Years) 

17.5 11.16 21814 4MaleChildren (4- 17 Years) 
26.6415105Female

34
26.6 577714Total

214
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studies, since many bacterial species and its strains 
have become resistant to many antibiotics. 

Table 2
Type of samples and numbers of isolates under study. 

Sources of 
Sample

Types of 
Sample

Sample No. 
(%) 

Positive No. 
(%) 

Clinical Samples

Burn 47(22.0) 24(42.1) 
Wound 41(19.2) 14(24.6) 
Urine 38(17.8) 7(12.3) 
Seminal Fluid 37(17.3) 4(7.0) 
Ear 29(13.6) 6(10.5) 
Sputum 18(8.4) 1(1.8) 
Blood 4(1.9) 1(1.8) 
Total 214(100) 57(26.6) 

Also, resorting to antibiotics by society as a result 
of common diseases, especially influenza, and ran-
domly giving them treatments without diagnosing the 
pathogen in vitro, or getting a mistake in its diagnosis 
and testing the sensitivity of the drug to it. 

Table 3
Types of bacteria isolated from the study samples. 

Bacterial 
isolates 
isolation 

from differ-
ent clinical 

cases

 Number of Isolates Total % 
Male Fe-

males
Children 

male
Children 
Females

S.aureus 23 17 1 1 39 68.4
S.dysente-
riae

9 3 1 3 18 31.6

Total 31 20 2 4 57 100 

Most current isolates such as S.aureus were sensi-
tive to meropenem and siftrixone as it reached 5.3% 
resistance, and no resistance was recorded by S.epider-
midis, while its resistance to norfloxacin, ciprofloxacin 
was 55.3% and 57.9%, 52.6% for S.epidermidis, respec-
tively. 

Table 4
Biochemical tests for S.aureus&S.epidermidis isolation from dif-
ferent clinical cases

S.epidermidisS.aureusBiochemical tests
G+ve cocci 
(clusters) 

G+ve cocci 
(clusters) 

Gram stain

-+Coagulase test
--Oxidase test
++Catalase test

S.epidermidisS.aureusBiochemical tests
G+ve cocci 
(clusters) 

G+ve cocci 
(clusters) 

Gram stain

± ββHaemolysine test
-+Growth on manitol salt agar
++Nitrat test
-+Urease test
++Lipase test
-+Gelatine test
--Triple Sugar Iron test
--Indol test
-+Methyl red test
-+Vogs proskauer test
--Citrate utilization
++Glugose fermentation
-+Manitol Fermentation
++Maltose Fermentation
++Sucrose Fermentation
-+Trehalose Fermentation
++Lactose Fermentation
-+Manose Fermentation

Complete haemolysis : β Abbreviations : + : Positive Result, -: 
Negative Result, 

Characterization of phytosynthesized ZnO 
(NPs) 

UV–visible spectroscopy
UV–Visible spectroscopy result was measured, the 

high peak of 0.655 Å absorbance was observed at 340 nm. 

Scanning electron microscopy (SEM)
micrographs of SEM analysis showed the nanopar-

ticles were minute in size with spherical shaped 
(clumped spherical particles) and well distributed in 
solution. Fig. 1.

The occurrence of blocking treatments by bacteria 
as a result of the bad use of antibiotics, which leads 
to its continuous exposure to treatments, which gives 
adaptation to live in such environments as a result 
of selective pressure, encouraging the occurrence of 
mutations in the chromosome and bacterial plasmid, 
and this is in line with what Chabi and Momtaz, 2019 
confirmed the failure of beta-lactam antibiotics to af-
fect on current isolates, resistance reached 100% for 
the penicillin, ampicillin and ticarcillin antagonists, 
and this is confirmed by (Shahandeh et al., 2018) in 
the fact that S.aureus and beta-lactam ring and con-
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trolled by chromosome or plasmid of bacteria, as well 
as other resistance mechanisms such as narrowing 
of the channels through which the antibiotic and the 
absence of antibiotic receptors and the production 

of bacteria for mucous layers and viscous substances 
that prevent the arrival of the antibiotics to its sites, as 
well as modifications in the permeability of the plas-
ma membrane, It had more thickness and thickness 
as a result of the present lipid layers, it is more than 
tht in sensitive bacteria. S.epidermidis bacteria had a 
great ability in producing virulence factors, including 
the production of beta-lactamases that are important 
in destroying the antibiotics that contain the This is 
what they have learned about Ranjbar et al., 2018 in 
their study of virulence factors and the mechanisms 
of antibiotic resistance by bacteria. gentamicin and si-
fitrixon have been effective in destroying the isolates 
under study, which are characterized by its multidrug 
resistance. This study confirmed what was indicated 
by many studies that the meropenem and impenem 
of the carbnim group are the most effective against 
bacteria, as its therapeutic importance lies in many 
bacterial infons for example urinary tract infections 
especially resistant for antibiotics and this refers to by 
Chabi and Momtaz (2019). 

As presented in tables 5 and 6, the ZnO NPs ef-
fectively inhibited formation in studied bacteria in a 
generation of Zn2+ from ZnO NPs-dependent manner. 
Moreover, the sensitivity of S.aureus and S.epidermidis

Figuer 3. Scanning Electron Microscopic images for phytosyn-
thesized zinc oxide nanoparticles 

Table 5
The drugs and ZnO (NPs) sensitivity of S.aureus isolates.
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Table 6
The Antibiotics and ZnO (NPs) sensitivity of S.epidermidis isolates. 
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isolates result in this study revealed that ZnO NPs could 
reduce bacteria formation by affecting the growth of 
planktonic bacteria. These results are consistent with 
that of Bhattacharyya et al. 2018, who found that ZnO 
NPs reduced Streptococcus pneumonia cell adhesion 
to the surface at sub-MIC doses. Likewise, Khan et al. 
2014 suggested that the generation of Zn2+ from ZnO 
NPs inhibits the enzymatic action of the DapE protein 
involved in peptidoglycan synthesis, thus resulting in 
biofilm formation failure at the early stage. 

Eight antibiotics commonly used in the medical 
field as a treatment for most bacterial infections were 
tested to determine its minimum inhibitory concen-
trations against of S.aureus and S.epidermidis (Table 
7), using a naked eye-based method to identifica-
tions bacterial growth in estimating the turbidity of 
bacterial growth in the liquid medium, as well from 
the replanting of the sub culture of the suspected di-

lutions, an increase in the values of the lower inhib-
itory concentrations of the antibiotics under study 
was observed, as it reached 64->128 ug/ ml for some 
isolates and 16->128 ug/ml for others, which indicates 
its resistance to these antibiotics and the reason may 
be due to widespread use randomized to these anti-
biotics. The macrodilution technique in determining 
the minimum inhibitory concentrations compared to 
the disk diffusion method by disks, being accurate in 
determining the lowest inhibitory concentration for 
bacterial growth while the second prefers its simplici-
ty and the availability of antibiotic disks saturated with 
appropriate concentrations of antibiotics and ready in 
medical offices (Murray, 1999). The minimum values 
of ZnO (NPs) against S.aureus are 30 ug/ml, with the 
corresponding minimum values of 28 ug/ml against 
S.epidermidis. The results in table 7 a illustrate that 
S.epidermidis is more vulnerable to ZnO NPs than the 
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other tested bacteria, with a low concentration value 
for inhibiting bacterial growth. It should be observed 
that lower minimum values of ZnO (NPs) values in-
dicate greater antibacterial effectiveness (Mohd et al., 
2020). 
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Abstract
The aim, this study was designed to  investigate the relation-
ships between Dystrophin and Titin in patients with thyroid dys-
function. 
Materials and methods. The study included 90 patients; 
aged between 15 and 45 years, divided into three groups, 60 
patients with thyriodism and 30 healthy subjects were taken as 
control group, all patients (n=60) were divided into two groups 
hypothyroidism and hyperthyroidism. This cross-sectional 
study was carried out in Al-Fadel foundation for training and 
development (research foundation) in Babylon province. Using 
5 ml disposable syringes, healthy controls and patients were 
randomly punctured for blood samples. Blood was placed in a 
centrifuge tube and allowed to coagulate for 15 minutes before 
being spun for 10 minutes at 1000 xg to 2000 xg to separate the 
serum for immunological testing. 
Results. The Mean Serum Titin levels which indicated signifi-
cant differences in studied groups of hypothyroidism, and hy-
perthyroidism patients, and the control groups. Remark that 
Titin levels decreased in Hypothyroidism and hyperthyroidism 
groups less than in the healthy control group. 
The statistical analysis results of Serum Dystrophin levels found 
significant differences in the three groups studied. These results 
revealed a significant decline in hypothyroidism patients, and 
hyperthyroidism patients, compared with the healthy control 
group, while Dystrophin level was increased in hypothyroidism 
more than in the hyperthyroidism patients. 
Conclusion. The results of T3, T4 &TSH level showed sig-
nificant differences after the comparison between hyperthy-
roidism, hypothyroidism and control. There are significant 
differences in the levels of DMD and TTN in comparison be-
tween Hyperthyroidism, and Hypothyroidism as well as with 
control. 
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Introduction
The thyroid is an endocrine gland that is about two 

inches in length, weighs less than an ounce, and sits be-
tween the larynx and the collarbones, just beneath the 
skin and muscle layer of the front of the neck. The thy-
roid gland, which has the appearance of a butterfly with 
two lobes wrapped around the trachea and linked by 
a short strip of thyroid tissue known as the isthmus, is 
really composed of millions of tiny sacs called follicles 
that are lined with epithelial cells called thyrocytes [1]. 
Iodine, generally absorbed in the small intestine as io-
dides, is a crucial component in the creation of thyroid 
hormones. The first and slowest part of the procedure 
is getting the iodine to the thyroid gland’s follicular cells 
[2]. Iodide is used by the thyroid gland in a more effi-
cient manner when there is a scarcity of it as opposed 
to when there is an abundance of it. Iodide also plays a 
role in this process, however alterations in TSH secre-
tion are responsible for the majority of this regulation’s 
effects [3]. The thyroid gland is composed of two pri-
mary cell types: follicular cells, which are responsible 
for the production of two primary hormones known as 
thyroxine (T4) and triiodothyronine (T3); and parafol-
licular cells, also known as C cells, which are responsi-
ble for the production of calcitonin [4]. 

The thyroid gland is made up of two primary cell 
types: follicular cells, which are accountable for the 
production of two primary hormones known as thy-
roxine (T4) and triiodothyronine (T3); and parafollic-
ular cells, also known as C cells, which are account-
able for the production of calcitonin [4]. Follicular 
cells are responsible for the production of two prima-
ry hormones known as thyroxine (T4) and triiodoth 
[5]. The thyroid gland is composed of a vast number 
of closed follicles that have diameters ranging from 
100 to 300 micrometres. These follicles are bordered 
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with epithelial cells that have a cuboidal morphology 
and are filled with a secretory substance referred to as 
colloid [6]. The thyroid tissue isthmus joins two pear-
shaped lobes in front of the 2nd, 3rd, and 4th tracheal 
rings [7]. Half of persons have a pyramidal lobe from 
the isthmus to the hyoid bone [8]. Two layers of con-
nective tissue surround the thyroid. The inner fibrous 
capsule divides the gland into lobules. Pretracheal cer-
vical fascia forms the outer layer. These fibrous layers 
carry thyroid vessels [9]. The pretracheal fascia and 
posterior side of the isthmus are fixed to the trachea, 
which moves the gland up and down with the larynx 
during swallowing. During thyroid surgery, the recur-
rent laryngeal nerve crosses between the trachea and 
oesophagus beneath the pretracheal fascia and cri-
cothyroid junction [8]. The gland lobes have convex 
superficial surfaces covered by sternohyoid, sternot-
hyroid, and omohyoid muscles and overlapped by the 
anterior border of sternocleidomastoid muscle. [10]. 

The superior and inferior thyroid arteries provide 
arterial blood to the thyroid gland, which has the 
maximum blood flow per gramme of tissue of any 
organ [11]. The superior, middle, and inferior thy-
roid veins arise from a plexus on the thyroid gland’s 
surface and in front of the trachea [12]. Dystrophin 
(myofiber), a rod-shaped cytoplasmic protein, con-
nects the cytoskeleton of a muscle fibre to the extra-
cellular matrix through the cell membrane between 
the sarcolemma and the outermost myofilaments. 
It connects muscle fibre plasma membrane support 
proteins to actin filaments (sarcolemma) [13]. Three 
connecting proteins join these support proteins on 
the sarcolemma’s inner surface. The fibrous endo-
mysium of the complete muscle fibre holds the last 
connecting protein. Lack of dystrophin lowers mus-
cle stiffness, increases sarcolemmal deformability, 
and weakens costameres and their connections to 
neighbouring myofibrils. Recent biomechanical in-
vestigations of the sarcolemma and its costamere 
connections to the contractile apparatus showed that 
this prevents muscle fibre damage [14]. 

Striated muscle contraction requires titin. It links 
the sarcomere Z and M lines. The protein aids Z line 
force transmission and I band resting tension. It re-
duces sarcomere tension range, leading to muscular 
passive stiffness. The mechanical characteristics of 
striated muscle (cardiac or skeletal) vary with titin 
sequence [15]. Titin’s main roles are to maintain the 
thick filament, centre it between the thin filaments, 

avoid overstretching, and rebound the sarcomere like 
a spring [16]. 

The latest research offered novel indicators of thy-
rometabolic state-induced muscle tissue metabolism 
abnormalities. A significant sample of patients with 
overt hypo- or hyperthyroidism had lower TTN and 
DMD serum concentrations than healthy controls 
[17]. Therefore, the aim hereof is to investigate the re-
lationships between Dystrophin and Titin in patients 
with thyroid dysfunction. 

Materials and Methods
Biomarkers such as triiodothyronine (T3), thy-

roxine (T4), human thyrotropin-releasing hormone 
(TRH), thyroid-stimulating hormone (TSH), human 
dystrophin (DMD), and human titin (Titin) were 
measured in individuals with thyriodism and com-
pared to a control group (TTN). This study was done 
in Al-Fadel foundation for training and development 
(research foundation) in Babylon province. During 
the 2021-2022.The samples was taken from 60 pa-
tients with thyriodism and 30 healthy subjects were 
taken as control group, all patients (n=60) were divid-
ed into two groups hypothyroidism and hyperthyroid-
ism in addition their ages ranged between 15-45 years 
old (premenopausal women), All control women had 
no history of thyroid disorder, not taking therapy, the 
control women were collected from the out patients 
clinic. Using 5 ml disposable syringes, healthy controls 
and patients were randomly punctured for blood sam-
ples. Blood was placed in a centrifuge tube and allowed 
to coagulate for 15 minutes before being spun for 10 
minutes at 1000 xg to 2000 xg to separate the serum 
for immunological testing [18]. Blood serum or plas-
ma specimens should be collected using venipuncture 
precautions. Fasting morning serum samples provide 
reliable comparison to normal levels. Blood should 
be collected in a standard redtop venipuncture tube 
without additives or anti-coagulants (for serum) or 
evacuated tubes with EDTA or heparin. Let serum 
samples clot. Separate serum or plasma from cells by 
centrifuging. Samples may be stored at 2-8 °C for five 
days. If the specimen(s) cannot be analysed within 30 
days, they may be kept at -20 °C. Avoid dirty gadgets. 
Stop freezing and thawing. 0.040ml (40μl) is needed 
for duplicate assays. Before starting the test, bring all 
reagents, serum reference calibrators, and controls to 
20–27°C. Format the microplate wells for duplicate 
serum reference Assays using a calibrator, a control, 
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and a patient specimen. Put unused microwell strips 
back in the aluminium storage bag, seal it, and keep 
it between 2-8 degrees Celsius. Pipet 0.020 ml (20 l) 
of the serum reference calibrator, control, or specimen 
into the designated well. A total of 100 l of Working 
Reagent is added to each well. A (T4 Enzyme Conju-
gate Solution) (see Reagent Preparation Section), To 
combine and cover, gently swirl the microplate for 20-
30 seconds. 30-minute room-temperature incubation 
Decant or aspirate microplate contents. Decant using 
absorbent paper. Decant or aspirate 0.350ml (350 μl) 
wash buffer (see Reagent Preparation Section). Repeat 
for three washes. Plate washers are manual or auto-
mated. Use according per manufacturer instructions. 
Use a squeeze bottle to fill each well without air bub-
bles. Decant the wash twice more. All wells get 100 μl 
of working substrate solution (see Reagent Prepara-
tion Section). To reduce well reaction time disparities, 
introduce reagents in the same sequence. DO NOT 
SHAKE THE PLATE AFTER SUBSTRATE ADDI-
TION, After 15 minutes at room temperature, add 
0.050 ml (50 μl) of stop solution to each well and gen-
tly mix for 15-20 seconds. To reduce well reaction time 
disparities, introduce reagents in the same sequence. 
A microplate reader should measure well absorbance 
at 450nm using a reference wavelength of 620-630nm 
to reduce well defects. Read the findings within 30 
minutes after applying the stop solution. 

Statistical analysis
The analysis was performed by SPSS v. 28 and 

Microsoft software excel 2019 for graphics. The dis-
tribution of continuous variables was analyzed using 
the Kolmogorov–Smirnov test, to assess significant 
departures from normality. Data are expressed as 
mean ± SD (standard deviations). Using Independent 
t-tests to compare continuous variables between two 
groups. Whenever the multiple comparisons between 
groups were performed by one-way ANOVA and post 
hoc test with least differences significant (LSD). Cor-
relation coefficient analysis was completed with Pear-
son’s correlation. Discrimination, that is, the model’s 
ability to differentiate between patients was examined 
using a stepwise multiple linear regression model rep-
resented by value of unstandardized coefficients (B) 
with 95% confidence interval (CI), was employed to 
identify the independent predictors biomarkers of hy-
perthyroidism and hypothyroidism. The significance 
of differences was detected at p<0.05[19]. 

Results
Serum of T3 levels was demonstrated in figure (1) 

and significant differences with (LSD=0.087). Mean 
T3 levels indicated a significant decline in hypothy-
roidism patients (0.69±0.19) ng/ml, compared with 
hyperthyroidism (1.68±0.15 ng/ml, p=0.0001), and the 
healthy control group (1.22±0.17 ng/ml, p=0.0001), 
yet that hyperthyroidism increased more than in the 
healthy control (p= 0.0001). 

Figure (1): Serum T3 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control.
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

Also, Serum of T4 levels was observed to have 
a significant decrease in hypothyroidism patients 
(0.69±0.19) μg/dl, compared with hyperthyroidism 
(1.68±0.15 μg/dl, p=0.0001), and the healthy control 
group (6.78±0.54 μg/dl, p=0.0001), but it was elevated 
in hyperthyroidism more than in the healthy control 
(p= 0.0001), figure (2). 

Figure (2): Serum T4 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 
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The results showed significant differences in mean 
levels of TSH between hyperthyroidism, hypothyroidism, 
and healthy control groups with (LSD=0.579). That serum 
TSH levels have a highly significant (p<0.05) increase in 
patient groups with hypothyroidism were (5.8±1.93) μlU/
mL, p=0.0001, but it was decreased in the hyperthyroid-
ism group (0.45±0.07) μlU/mL, p=0.001 as compared the 
control groups (1.41±0.31) μlU/mL, as well as with hypo-
thyroidism, p=0.001 respectively, Figure (3). 

Figure (3): Serum TSH level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The Mean Serum Titin levels were analyzed by the 
ANOVA test shown in Figure (4), which indicated signif-
icant differences (LSD= 0.683, p<0.05) in studied groups 
of hypothyroidism, and hyperthyroidism patients, and 
the control groups. Remark that Titin levels decreased in 
Hypothyroidism and hyperthyroidism groups (5.07±1.03 
and 5.1±0.77 ng/ml) less than in the healthy control group, 
(7.58±1.92 ng/ml, p=0.0001) respectively. Although no 
significant between both groups of patients (p=0.922). 

Figure (4): Serum Titin level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The statistical analysis results of Serum Dystrophin 
levels were established in figure (5). It found significant 
differences with (LSD=0.149, p<0.05) in the three groups 
studied. These results revealed a significant decline in 
hypothyroidism patients (1.08±0.24) mg/ml, and hyper-
thyroidism patients (0.86±0.24 mg/ml), compared with 
the healthy control group (1.47±0.37 mg/ml, p=0.0001), 
while Dystrophin level was increased in hypothyroidism 
more than in the hyperthyroidism patients (p= 0.004). 

Figure (5): Serum Dystrophin level in hyperthyroidism and hy-
pothyroidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The results of correlated of TSH with studied biomark-
ers in hyperthyroidism women patients, serum TSH levels 
were significant positive correlation with Titin (r=0.428), 
figures (6, A). While, TSH was a negative significant cor-
related with Dystrophin (r=-0.507), figures (7, A). 

Figure (6): Correlation of TSH (μlU/mL) with Titin (ng/ml) 
A: positive correlated in hyperthyroidism. B: no significant cor-
related in hypothyroidism. Significant correlation at p-value 
<0.05.Each group n=30 patients



240 | Cardiometry | Issue 26. February 2023

In women patients of Hypothyroidism showed 
TSH as no significant related with Titin (r=-0.084, 
p=0.658), figure (6, B), and Dystrophin (r=-0.118, 
p=0.535), figure (7, B). 

Figure (7): Correlation of TSH (μlU/mL) with Dystrophin (mg/ml) 
A: negative correlated in hyperthyroidism. B: no significant in 
hypothyroidism. Significant correlation at p-value <0.05.Each 
group n=30 patients

Study demonstrated of correlations between T3 
and T4 hormones with studied biomarkers in Hy-
perthyroidism patients. The results showed that 
T3 hormone levels were significantly negative 
correlated (p<0.05) with Titin (r=-0.418), it was a 
weakly significant positive associated Dystrophin 
(r= 0.443). 

Conclusion
After making the comparison between hyperthy-

roidism, hypothyroidism, and control, the findings of 
measuring T3, T4, and TSH levels revealed substantial 
variations between the three conditions. There are sta-
tistically significant changes in the levels of DMD and 
TTN in patients with hyperthyroidism, hypothyroid-
ism, and the control group as compared to those with 
normal thyroid function. 
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ABSTRACT
Background: Thyroid diseases may be complicated by an-
ti-thyroglobin and anti-thyroid peroxidase antibodies. Objec-
tive: This research examined thyroid diseases and serum An-
ti-TPO Ab and Anti-Tg Ab levels. 
Methods: Al-Fadel foundation for training and development 
(research foundation) in Babylon province conducted this 
cross-sectional study. The research comprised 90 patients aged 
15–45, separated into three groups: 60 patients with thyriodism, 
30 healthy participants as a control group, and all patients (n=60) 
into two groups: hypothyroidism and hyperthyroidism. Results: 
Hyperthyroidism and hypothyroidism patients and healthy con-
trols had similar mean Anti TPO levels. Compared to healthy 
controls, hypothyroidism and hyperthyroidism patient groups 
increased significantly. Hypothyroidism and hyperthyroidism pa-
tients had higher Anti Tg levels than the health control group. 
Conclusion: Anti-TOP Ab and Anti-Tg Ab vary significantly be-
tween Hyperthyroidism, Hypothyroidism, and control. Clinical 
labs should evaluate thyroidism patients for potential conse-
quences using these biomarkers. 

Keywords
Thyroid disorders, Anti- Thyroid peroxidase antibody, Anti-Thy-
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INTRODUCTION
The thyroid gland, one of the biggest endocrine 

glands, is located beneath the Adam’s apple on both 
sides of the neck and in front of the trachea. An adult 
thyroid gland typically weighs between 15 and 20 
grammes (1). 

After diabetes mellitus, thyroid diseases are the 
most frequent endocrine condition. 5–10% of the 
population has some kind of thyroid malfunction, and 
the incidence is greater in women and the elderly. One 
of the most common endocrine disorders, thyroid 
abnormalities may have far-reaching consequences 
across many organs and tissues (2). 

Hormones produced by the thyroid have crucial 
roles in maintaining normal levels of metabolism and 
controlling energy expenditure. Their physiological 
effects, which manifest themselves in a variety of or-
gans, serve primarily to increase the efficiency with 
which cells digest and move, Extreme mental impair-
ment is shown in infants with insufficient thyroid hor-
mone function throughout development, highlighting 
the critical role that these hormones play, particularly 
in the processes of development, separation, and ma-
turity (3). There are a number of potential reasons for 
hyperthyroidism, including an overactive immune 
system and a benign or malignant tumour of the thy-
roid (4). Hashimoto’s syndrome, a form of hypothy-
roidism, is a kind of thyroid illness. Hypothyroidism is 
a condition in which the thyroid gland fails to produce 
enough of the hormone thyroxine (T4). Hypothyroid-
ism often occurs because of immune system dysfunc-
tion, thyroid removal surgery, or radiation therapy (5). 

Patients often have goitres, euthyroid or hypothy-
roid metabolic states, and high T3, T4, and TSH lev-
els, which may be a compensatory method to maintain 
euthyroid and eumetabolic states (6). Hyperthyroid-
ism (gravis disease) is excessive thyroid hormone 
production that causes increased basal digestion and 
disturbing autonomic sensory system effects. Hyper-
thyroidism is rare, although diffuse deadly goitre or 
Graves’ disease may cause it (3). Graves’ disease (hy-
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perthyroidism) and Hashimoto’s syndrome (hypothy-
roidism) are induced by auto-antibodies against the 
thyroid stimulation hormone receptor (TSHR) and 
thyroid antigens (7). Anti-thyroglobulin antibodies 
are measured by this test. Antibodies to this thyroid 
protein may indicate immune system-induced thyroid 
gland injury. Measure them if thyroiditis is suspected 
(8). Anti-TPO antibodies target the auto-antigen TPO, 
a 105kDa glycoprotein that catalyses iodine oxidation 
and thyroglobulin tyrosyl iodination processes in the 
thyroid gland (9). 

METHODS
This study was done in Al-Fadel foundation for 

training and development (research foundation) in 
Babylon province. During the 2021-2022.The sam-
ples was taken from 60 patients with thyriodism and 
30 healthy subjects were taken as control group, all 
patients (n=60) were divided into two groups hypo-
thyroidism and hyperthyroidism in addition their 
ages ranged between 15-45 years old (premenopausal 
women), All control women had no history of thyroid 
disorder, the control women were collected from the 
out patients clinic. 

Statistical analysis
SPSS v. 28 and Excel 2019 for graphics analysed 

the data. The Kolmogorov–Smirnov test assessed sub-
stantial deviations from normality in continuous vari-
able distributions. mean ± SD (standard deviations). 
Independent t-tests to compare continuous variables 
between groups. One-way ANOVA and post hoc test 
with least differences significant were used to compare 
groups (LSD). Pearson’s correlation analysis was done. 
Discrimination, or the model’s capacity to distinguish 
patients, was assessed using a stepwise multiple linear 
regression model with unstandardized coefficients (B) 
and 95% confidence interval (CI) to find separate bio-
markers of hyperthyroidism and hypothyroidism. at 
p<0.05 (10). 

RESULTS
The results showed significant differences in mean 

levels of TSH between hyperthyroidism, hypothyroid-
ism, and healthy control groups with (LSD=0.579). 
That serum TSH levels have a highly significant 
(p<0.05) increase in patient groups with hypothy-
roidism were (5.8±1.93) μlU/mL, p=0.0001, but it was 
decreased in the hyperthyroidism group (0.45±0.07) 

μlU/mL, p=0.001 as compared the control groups 
(1.41±0.31) μlU/mL, as well as with hypothyroidism, 
p=0.001 respectively, Figure (1). 

Figure (1): Serum TSH level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

Serum of T3 levels was demonstrated in figure (2) 
and significant differences with (LSD=0.087). Mean 
T3 levels indicated a significant decline in hypothy-
roidism patients (0.69±0.19) ng/ml, compared with 
hyperthyroidism (1.68±0.15 ng/ml, p=0.0001), and the 
healthy control group (1.22±0.17 ng/ml, p=0.0001), 
yet that hyperthyroidism increased more than in the 
healthy control (p= 0.0001). 

Figure (2): Serum T3 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

Also, Serum of T4 levels was observed to have 
a significant decrease in hypothyroidism patients 
(0.69±0.19) μg/dl, compared with hyperthyroidism 
(1.68±0.15 μg/dl, p=0.0001), and the healthy control 
group (6.78±0.54 μg/dl, p=0.0001), but it was elevated 
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in hyperthyroidism more than in the healthy control 
(p= 0.0001), figure (3). 

Figure (3): Serum T4 level in hyperthyroidism and hypothyroid-
ism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

Serum TRH levels exhibited a significant (p< 
0.05) increase in hypothyroidism patients at about 
(70.59±17.88) ng/L, when compared with hyperthy-
roidism (43.36±2.96 ng/L, p=0.0001), and healthy 
control group (50.71±3.63 ng/L, p=0.0001), in the 
same time, patients with hyperthyroidism was less 
than control groups (p=0.009). the value of LSD be-
tween the three groups was (5.476, p<0.05), Figure (4). 

Figure (4): Serum TRH level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The results showed significant differences in mean 
levels of Anti TPO between hyperthyroidism and hy-
pothyroidism patients and the healthy control groups 
(LSD=0.525, p<0.05). Which indicated a highly signif-
icant increase in patient groups with hypothyroidism 

(7.5±1.11) μlU/mL, and the hyperthyroidism group 
(5.26±1.37 μlU/mL, p=0.0001) as compared to the 
healthy control groups (0.39±0.2 μlU/mL, p=0.0001), 
as well as hypothyroidism group, showed more than 
hyperthyroidism p=0.0001 respectively, Figure (5). 

Figure (5): Serum Anti TPO level in hyperthyroidism and hy-
pothyroidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

In addition, Anti Tg levels were observed sig-
nificantly elevated in both patient groups’ hypothy-
roidism and hyperthyroidism (138.17±49.27, and 
77.45±20.58 mU/L) when compared with the health 
control (50.42±12.97 mU/L, p=0.0001) as well as LSD 
=16.281, figure (6). 

Figure (6): Serum Anti Tg level in hyperthyroidism and hypothy-
roidism women patients compared with healthy control. 
*Significant differences at p-value <0.05.LSD: least significant 
differences. The values are expressed as mean±SD. Each group 
n=30 participants. 

The results of correlated of TSH with studied bio-
markers in hyperthyroidism women patients, serum 
TSH levels were significant positive correlation with 
Anti TPO (r=0.593), Figure  (7a). While, TSH was a 
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negative significant correlated with Anti Tg (r=-0.685) 
Figure (8a). 

Figure (7): Correlation of TSH (μlU/mL) with Anti TPO (mU/L). 
A: positive correlated in hyperthyroidism. B: positive correlated 
in hypothyroidism. Significant correlation at p-value <0.05.Each 
group n=30 patients

Figure (8): Correlation of TSH (μlU/mL) with Anti Tg (mU/L). 
A: negative correlated in hyperthyroidism. B: positive correlated 
in hypothyroidism. Significant correlation at p-value <0.05.Each 
group n=30 patients

In women patients of Hypothyroidism showed TSH 
significant positive related with Anti TPO (r=0.853) 
and Anti Tg (r=0.400), Figure (7b) and Figure (8b). 

DISCUSSION
The current study revealed significant differences 

in result of patient and compared with control groups, 
significantly increased (p<0.05) in TSH and decrease 
in T3 and T4 in hypothyroidism compared with con-
trol groups, while, significantly decrease (p<0.05) in 
TSH and increase in T3 and T4 in hyperthyroidism 
compared with control groups. The studies of (11, 12) 
Joshi, 2011 and Haarburge, 2012 shows in hypothy-
roidism T3, T4 are decrease, while TSH increase and 
in hyperthyroidism shows T3, T4 increase, while TSH 
decrease. This is in accordance with current study. 

The thyroid diseases one of most common med-
ical conditions, and cannot distinguish between the 
hypo-and- hyperthyroidism depending on clinical 
features, because the sign and symptoms non-specif-
ic, especially in females therefore most of researchers 
recommend to depend on the level of TH in blood to 
distinguish between them (13).

Wartofsky and Dickey (2005) (14) agreed with 
the present study that thyroid-stimulating hormone 
(TSH) should be used as the initial screening test for 
suspected thyroid disease patients because it is the 
key hormone for diagnosing hyperthyroidism and 
hypothyroidism and is controlled by negative feed-
back. Even small changes in TSH levels can affect 
thyroid function. Hyperthyroidism and hypothy-
roidism groups had higher Anti-Tg Ab levels in the 
present investigation. Thyroglobulin and Anti-Thy-
roglobulin-Ab are useful in hypo and hyperthyroid-
ism patients, although Anti-Tg-Ab is more relevant in 
hypothyroidism diagnosis since it is raised due to im-
munological causes. Anti-thyroglobulin antibody was 
first found as an autoantibody in the serum of patients 
with Hashimoto’s thyroiditis, establishing the possibil-
ity of organ-specific immune framework ailment. It 
has been known for a long time that threatening to Tg 
exhibits facilitate cytotoxic and cell pulverisation de-
velopment and maintain the thyroid safe framework 
process over time, propelling the acquaintance of 
against Tg with T-cells by B-cells (15). The danger of 
Tg also stimulates the production of CD4+ T-lympho-
cytes in response to thyroglobulin; these results ap-
pear to be especially linked to autoantibody obsession 
and reveal a new situation regarding the role of B-cells 
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with antigen-displaying capacity in immune-mediat-
ed thyroid disease and suggest novel therapeutic av-
enues for autoimmune disorders (16). Anti-TPO-Ab 
levels varied significantly among the three groups test-
ed (hyperthyroidism, hypothyroidism, and control). 
Anti-thyroid peroxidase antibody (Anti-TPO Ab) 
and anti-thyroid goitre antibody (Anti-Tg Ab) levels 
are both high in Hashimoto’s thyroiditis (autoimmune 
hypothyroidism), a condition that was investigated in 
the current investigation. The presence of an increased 
anti-TPO Ab level may indicate the presence of anoth-
er autoimmune thyroid illness, such as Graves’ dis-
ease. There’s a chance that this conclusion might be 
proven. Increased levels of anti-TPO antibodies are 
associated with autoimmune hypothyroidism; these 
antibodies show that the body is treating the thyroid 
gland as “enemy” tissue and trying to kill it. Differ-
entiating this illness from ordinary hypothyroidism 
is important since the presence of anti TPO’s in the 
blood stream indicates the existence of autoimmunity 
and inflammation (17). 

Anti-thyroperoxidase antibody (anti-TPO) and 
thyroglobulin antibody (anti-Tg) indicate differen-
tiated thyroid carcinoma in Hashimoto thyroiditis 
patients (18). Anti-TPO and anti-TG antibodies are 
intimately linked to the induction and diagnosis of 
autoimmune thyroid diseases (AITDs). Thus, thyroid 
function test parameters and serum anti-TPO and 
anti-TG antibodies. This examination might aid ear-
ly thyroid function and autoimmune thyroid disease 
diagnosis (Al-Rabia, 2017). 

CONCLUSION
Anti-TOP Ab and Anti-Tg Ab vary significantly 

between Hyperthyroidism, Hypothyroidism, and con-
trol. Clinical labs should evaluate thyroidism patients 
for potential consequences using these biomarkers. 
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ABSTRACT 
Nanotechnology in the treatment of diseases is considered 
one of the prominent techniques for obtaining safe and ef-
fective medicines and treatments at the same time. The aim 
of the research is to know the synergistic therapeutic effect 
of liponanocortisone in improving arthritis in rats. Fifteen rats 
were used in this experiment, divided into three groups (five 
rats per group), the first group was injected with Normal Sa-
line (as a control group), the second group induced arthritis, it 
was injected with FIA for a week, the third group, after a week 
elapsed for the development of arthritis, this was injected The 
group took liponanocortisone for a week as well. The results of 
the current study showed significant changes in the percentage 
of lymphocytes, monocytes and platelets in the third group, 
compared with the control group and the arthritis group. This 
study revealed that patients with joint pain who develop arthri-
tis show a change in cellular immune parameters that appear in 
the periphery, starting with a decrease in lymphocytes with an 
increase in the percentage of monocytes and platelets, mean-
ing that there is a synergistic association between monocytes 
and Platelets leading to arthritis. The current study also indi-
cated the efficiency of the therapeutic compound in inhibiting 
this association between monocytes and platelets by disabling 
this association and raising the percentage of lymphocytes and 
increasing their association with platelets to act as an anti-ar-
thritis. 
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INTRODUCTION 
Inflammatory arthritis (IA) includes chronic dis-

orders including rheumatoid arthritis (RA), psoriatic 
arthritis (PsA), ankylosing spondylitis (AS), and oth-
ers (SpA). IA is defined by joint inflammation caused 
by the immune system and inflammatory cytokine 
networks. When activated, innate lymphocytes like 
innate-like lymphocytes (ILLs) with T or B cell recep-
tors and innate lymphoid cells (ILCs) start immune 
responses to selfantigens and make a lot of cytokines 
quickly. IA is caused by ILLs and ILCs releasing TNF-
, IFN-, Th2-related cytokines (IL-4, IL-9, IL-10, and 
IL13), IL-17A, IL-22, and GM-CSF (1). RA causes in-
flammation in the joints, cartilage damage caused by 
osteoclasts, and bone loss in the area. It usually affects 
the limbs first. ACPA and RF autoantibodies are found 
in the blood of almost two-thirds of RA patients, and 
their joints are inflamed (2). RA affects 0.5% of ev-
eryone else and 1% of Europeans and Americans (3). 
RA affects women three times as much as men (4). 
NSAIDs, steroids, and DMARDs are used to treat RA 
(5). Glucocorticoids (GCs) are well-known medicines 
used to treat RA and other diseases that cause inflam-
mation. GCs are poisonous and have a number of bad 
effects, both short-term and long-term (6). RA thera-
py aims to reduce pain, inflammation, and joint func-
tion. Maintaining productive and active life requires 
early diagnosis and treatment before irreparable joint 
deterioration. New drugs or treatment techniques 
may overcome these restrictions. Nanoparticles (NPs) 
are the finest new treatment strategy (7). RA therapy 
has used liposomes, polymer nanoparticles, albumin 
nanoparticles, membrane nanoparticles, dendrimers, 
and gold nanoparticles. They may stabilise and length-
en medication half-lives and deliver a medicament to 
inflamed joints (8). Inflammatory cytokines leak sy-
novium vasculature, matching the increased perme-
ability and retention (EPR) effect in solid tumours, 



Issue 26. February 2023 | Cardiometry | 249

allowing them to target (9). Many cancers (10) and 
inflammatory illnesses have leaky arteries. Endothe-
lial cell gaps vary by illness but are within a particular 
range (11). Nanocarriers’ physicochemical features 
enable passive targeting via leaky vasculature to sick 
locations. These connections should be explained. 
Long-circulating liposomes reduce GC toxicity. LCLs 
may passively collect in inflamed tissues by exploiting 
leaky vasculature and inflammatory cell sequestration 
(ELVIS phenomenon) (12). LCLs may preferentially 
accumulate in inflamed areas, reducing systemic tox-
icity and improving inflammatory disorders like RA 
(13). The purpose of this research is to identify a ther-
apy for arthritis that reduces or eliminates joint pain 
and inflammation while simultaneously enhancing or 
preserving joint function. This will be accomplished 
by analysing a number of haematological factors. 

MATERIAL AND METHODS

Preparation of bovine collagen II(CII) 
emulsion with IFA 

Overnight at 4°C, 0.00875g of bovine type II col-
lagen was dissolved in 0.05 M acetic acid (4.375 ml) 
using a magnetic stirrer, and the collagen was trans-
formed. Emulsified Freund’s incomplete adjuvant and 
bovine type II collagen acetic acid solutions were used 
as a 1: 1 mixture. Collagen emulsion (0.2 ml) was in-
jected subcutaneously into the plantar area of the rats’ 
left hind paw (14). 

Synthesis of Nanogold (AuNGS) 
A 10.0 mM stock solution of gold (III) ions was cre-

ated by dissolving 1.0 g HAuCl4.3H2O in 250 mL of 
distilled water, which resulted in a different manufac-
turing process (that can be kept for years if stored in a 
brown bottle). Therefore, dilute the 25 mL stock to a fi-
nal volume of 250 mL to achieve the required 1.0 mM 
stock concentration for the experiment. To make gold 
nanoparticles, an aqueous HAuCl4 solution was added 
to a NaOH-containing PEG solution of different molec-
ular weights. Procedure: in an Erlenmeyer glass, combine 
95 mL of deionized water, 600 L of PEG200, and 900 L 
of NaOH 1%; heat to 50 °C using a magnetic stirrer with 
a heating option. We quickly added 600 L of a 1.0 mM 
HAuCl4 solution in water while swirling at high speed. 
When the clear solution was heated to 80 degrees Cel-
sius, PEG-coated gold nanoparticles were swiftly formed 
and the solution became a vibrant shade of red(15). 

Preparation of Hydrocortisone acetate(HCA) 
solution 

One hundred and fifty micrograms of acetic hy-
drocortisone (150 μg) dissolved in 1 ml PBS (16). 

Preparation nanocortison (Nanogold+ 
Hydrocortisone acetate) 

For 4 hours, at room temperature and with con-
stant stirring, a mixture of hydrocortisone acetat and 
gold in a mass ratio of 5: 1 was successfully suspended. 
After that, the solution was centrifuged to separate the 
supernatant from the solid residue (the AuNPs loaded 
with HCA, hereafter abbreviated Au/HCA) (17). 

Preparation Liponanocortisone by thin 
layer film hydration method 

A 1:1 solution of L-α-phosphatidylcholine and 
cholesterol in 5 ml chloroform changed this mixture. 
Rotating a 250 ml round bottom flask with chloroform 
solution. A thermostatic water bath spun the flask at 
30–35 °C. Rotation continued until all chloroform 
evaporated and a thin lipid coating formed on the 
flask wall. An aqueous solution of liponanocortisone 
(5 ml from nanocortison) was poured to the flask and 
spun at the same speed for 30 min to remove all lipid 
from the wall (18). For full hydration, the suspension 
was left on a 50 °C water bath for 15 min. Then, a bath-
type sonicator sonicated the suspension for 20 min. 
Centrifugation at 10000 rpm for 10 min separated 
non-entrapped medication. Before centrifugation, test 
tubes were chilled in ice-cold water. Liposome pellets 
were collected and resuspended in distilled water. 

Animal groups
Animal fifteen mature male albino rats (Rattus rat-

tus) weighing 200-250± grammes and 8-12 weeks old. 
These animals came from the University of Kufa’s sci-
ence faculty animal home. At 25 oC and 50± humidity, 
the animals were kept. Water and food were free. The 
animals were randomly divided into three groups of 
five rats each: Control fluid and buffer solution were 
injected in the first group. The second group also re-
ceived FIA for a week. After a week of FIA injections, 
the third received liponanocortisone. 

Blood collection and statistical analysis
Blood samples were collected by acupuncture of 

the heart and then gel tubes. The blood was examined 
in a CBC analyzer. And the Graph Pad Prism program 
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was used for statistical analysis through the mean and 
standard error under a probability of 0.05 (14). 

RESULTS
The results obtained and characterized three types 

of colloidal AuNPs samples, namely AuNPs, Cor-
AuNPs, and liponanocortisone the liposome was 
mostly suitable as nanocarrier delivery vehicles to the 
cor- AuNPs Figure 1.The characteristics of the syn-
thesized nanocomposites were diagnosed and studied 
through the following methods: 

DB CA

Figure (1): Color changes for each compound represent A (Li-
posome), B (Nanogold), C (Nanocortison) and D (Liponano-
cortison). 

Visible spectrophotometer (UV. Visible) 
Use of a spectrophotometer, the absorbance peak 

of GNPs was monitored from 300 to 700 nm against 
the blank. Results indicated that the GNPs solution 
had a maximum absorbance peak around 534-624 nm 
Figure (2.A). While For nanocortisone Figure (2.B), 
liponanocortison Figure(2.C) the maximum peak was 
542, 204nm respectively. 

Fourier Transform Infrared (FT-IR) 
Analysis Infrared spectra were obtained using a 

BIORAD FTS 3000 MX Excalibur series spectrome-
ter fitted with a DRIFTS accessory. All spectra were 
recorded at a resolution of 4 cm−1 over a wavenum-
ber range of 400– 4, 000 cm−1.The active peaks of 
cortisone in this result of the present study (3425.58, 
333492, 2945.30, 2675.86) figure (3-A) and The ac-
tive peaks of AuNPs in the result of the present study 
were (3417.86, 2922.16, 2883.58 and 2360.87 respec-
tively) figure (3- B) left panel. While, four peaks were 
indicated in figure (3.C) left panel which represented 
AuNPs-cortisone binding (3448.72, 2360.87, 2331.94 
and 2056.12 cm−1). but four peaks in lipocortisone left 
panel (3448.72, 2926.01, 2858.51 and 2358.94) in fig-
ure (3.D) left While, figure (3.E) left panel shows two 
peaks clearly (3448.72 and 2349.30 respectively) for 
liponanocortisone. 

A

B

C

Figure (2) UV-vis absorption spectra of nanogold (A spectrum), 
Nanocortisone(B spectrum), and liponanocortisone(C spec-
trum).

HCA analysis revealed the alcohol O-H stretches 
at C 11 and C 17 of the pregnane backbone at 3425.58 
cm-1.2945.30 and 2916.37 cm-1 showed alkane C-H 
stretching. The esterified ester and conjugated ke-
tone at C3 have carbonyl stretching at 1745.58 cm-1

and 1722.43 cm-1.Alkene C-H lengths from the preg-
nane backbone were 1629.85 cm-1, with C-H bending 
at 1455.81 cm-1.These bands distinguish loaded lip-
somes. Figure (3-A). At 3417.86 cm−1, the O-H stretch-
ing vibration was strong and wide. Two sharp peaks at 
2922.15cm−1 and 2883.58 cm−1 represent asymmetric 
and symmetric C-H alkane stretching vibrations (CH2 
groups). 1645 cm−1 absorbance band. This band rep-
resents C=C stretching. C-C alkane vibration causes 
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the band at 1447 cm−1 (figure) (3-B). At 3417.86 cm−1, 
the O-H stretching vibration was strong and wide. 
Found 2360.87 and 2331.94 beaks. This band suggests 
o=c=o (carbon dioxide) with strong beak and vanish-
ment both bands 2922.15cm−1 and 2883.58 cm−1 see 
figure (3-C). 

Liposome showed a faint sharp band at 3448.72 cm-1, 
showing O-H/N-H stretches. These bands matched 
the N-H stretch on the conjugated ammonium phos-
phate ion or intermolecular hydrogen bonding, like 
PC at 2926.01 and 2858.51 cm-1.A C=O stretch at 
1734.01 cm-1 was ascribed to the ester carbonyl, and 
the sharp medium peak at 1460.11 was alkane C-H 
bending (see figure) (1-D). HCA-loaded liposomes 
displayed a comparable FTIR profile to empty lipo-
some with two distinctive bands. O-H/N-H stretches 
in unloaded liposome at 3448.72 cm-1 weak sharp be-
came strong wide bands. This indicated that PC O-H/
N-H and HCA hydroxyl groups interacted. Primary 

amines have two weak-medium bands at 3400-3300 
and 3330-3250 cm-1.This area also has an O-H stretch 
between 3550-3200 cm-1.The ester carbonyl moved to 
1637.56 cm-1, causing a C=O stretch at 1734.01 cm-1

(3-E). A new peak may indicate HCA encapsulation 
and molecular interaction. The increased wave num-
ber may indicate a loss in mass or bond length owing 
to a nearby electronegative atom. Nanocortisone en-
capsulation in phospholipids may have caused the lack 
of HCA bands. 

A transmission electron microscope
A transmission electron microscope was used to 

diagnose the shape of liponanocortisone and to read 
the size of the liponanocortisone from the zeta-po-
tential, which was 307.4nm (Fig. 4.B). These changes 
were more evident in the feet of the rats and in some 
levels of blood parameters (lymphocyte, monocyte, 
and platelets) (Figures 5, 6, 7, and 8). 

A B

C D

E

Figure (3) Explain Fourier Transform Infrared (FTIR) of active group of Nanocortisone (A) nanogold (B), Nanocortisone (C), Lipo-
some (D) and Liponanocortison (E). 
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DISCUSSION
The present research found that the illness state 

(Arthritis group) had a substantial drop in lympho-
cytes compared to the control group, whereas liponan-
cortisone therapy increased lymphocytes compared 
to the pathological condition (same Arthritis group). 
This research suggests that enhanced lymphocyte mi-
gration during arthritis decreases peripheral blood 
lymphocytes. Early converts and early RA patients had 
less peripheral blood memory B cells, comparable to 
McComish et alfindings’s for DMARD-naïve early RA 

250nm 

A

B

Figure (4): (A) Synthesis and characterization of liponanocorti-
sone, Transmission electron microscopy (TEM), (B) particle size 
of Liponanocortison by Zeta-Potential (307nm) 

A B C

Figure (5) Control group(A), arthritis disease(B) and treatment 
arthritis with Liponanocortison(C). 
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Figure (6): Effect of gold nanocomposite treatment in lab rats 
induced by arthritis on the measurement of the percentage of 
Lymphocytes
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induced by arthritis on the measurement of the percentage of 
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patients (19). Memory B cells migrating to afflicted 
joints’ synovial may explain this decrease. B cells may 
have moved to lymph nodes or bone marrow. Early RA 
patients had more B lymphocytes in their joint drain-
ing lymph nodes than HC (20). therapy patients had 
a considerable increase in lymphocytes compared to 
pathological cases (figure 6) Treatment effects on CD-
56bright NK cells, which express CCR7 and CD62L to 
enhance homing to secondary lymphoid organs, may 
inhibit lymphocyte migration. CD56bright NK cells 
live in several organs (e. g., lymph nodes, tonsils, liver, 
and uterus) (21). This research indicates a significant 
rise in monocyte percentage in illness but a substan-
tial drop in the liponanocortisone therapies, where the 
percentage is near to normal. The course of the illness 
may explain the rise in pathogenic conditions. Mono-
cytes initiate, maintain, and regulate synovial inflam-
mation (22). Inflammatory areas are flooded with 
tissue macrophages and type A synoviocytes. TNF-α, 
IL-1, IL-6, and IL-8, which cause inflammation, may 
also be produced by these cells (23). In the present 
investigation, liponanocortisone therapy increased 
platelet association with monocytes, which decreased 
monocyte percentage compared to illness (figure 7). 
In response to IL-6 blockade, PLTs bind to mono-
cytes more, suggesting a modulatory impact. Platelets 
(PLT) bind a large proportion of circulating mono-
cytes, which immunomodulates numerous inflamma-
tory and autoimmune diseases (24). RA patients have 
significantly increased CD14+ CD16+ monocytes in 
peripheral blood and synovial fluid. TGF-b induces 
CD16 expression on CD14+ monocytes without IL-1b, 
TNF-a, or IL-6, which are proinflammatory cytokines 
generated by activated monocytes (25). reported great-
er percentages and absolute counts of CD14+PLT+, 
plasmatic levels of sCD62P and sCD40L, and lower 
CD162 expression on monocytes from RA patients 
than HD patients. Inflammatory factors negatively 
linked with CD14+PLT+ levels. At four weeks, 95% of 
patients with lower CD14+PLT+ percentages had an 
EULAR-defined response, compared to 63% of those 
with higher percentages (p = 0.036). TCZ enhanced 
CD14+PLT+ in 92% of RA patients who achieved 12-
week remission (p < 0.001) (24). 

The pathological state has a much higher pro-
portion of platelets than the control group (figure 6), 
suggesting a link between monocytes and platelets 
and illness worsening. Like others, they found an el-
evated proportion of monocytes with bound PLTs in 

numerous inflammatory and autoimmune diseases, 
including RA (26). Monocyte–PLT aggregates may be 
pro- or anti-inflammatory depending on the illness. 
RA PLTs activate CD147 to drive HD monocytes to 
produce pro-inflammatory cytokines (TNFα and IL-
6) (27). 

In this investigation, positive liponanocortisone 
therapy increased platelet percentage, which may ex-
plain the inactivation of monocyte cytokines follow-
ing their connection with active platelets. Hydrocor-
tisoneacetate (HCA) blocks IL-6 to change PLT and 
monocyte phenotype and function in rheumatoid ar-
thritis (RA). The link between monocyte–PLT conju-
gates (CD14+PLT+) and clinical and immunological 
factors and IL-6 blockade are yet unclear (24). 

This study showed previously a significant de-
crease in the pathological condition in the percentage 
of lymphocytes, shown in figure 4, and this indicates 
the lack of platelet attachment to the lymphocytes, 
which acts as an anti-inflammatory, and the increase 
in monocytes at this stage confirms the association 
between monocytes (figure 5), which causes this asso-
ciation to obtain CD16 expression on the CD14-con-
taining monocytes, thus the platelet-lymphocyte in-
teractions mediate anti-inflammatory activities in RA 
(28). This shows platelets regulate innate and adap-
tive immune responses (29). Platelets are involved 
in the pathogenesis of RA and are a key reservoir of 
TGF-b(30) thus their soluble factors may influence 
leukocyte immunological responses. when attached 
platelets inhibit T cell proliferation, IFN-g, and IL-17 
production. This coculture boosted CD39 expression 
through platelet-lymphocyte binding. When plate-
lets were cocultured with lymphocytes and inhibited 
with anti–P-selectin Abs, IFN-g and TNF-a produc-
tion increased (31). Platelet binding to lymphocytes 
seems to influence T lymphocyte function. Reduce 
inflammation using this method. PLTs and PMPs have 
been demonstrated to bind to lymphocytes (32). PLTs 
bind lymphocytes with various substances(33). This 
binding requires PLT CD62P and lymphocyte PSGL-
1 interaction (34). Others have demonstrated that 
CD4+ T cells with bound PLTs generate less IFN-g 
and IL-17 and proliferate less than those lacking PLTs. 
PLT-released PMPs inhibit IFN-g and IL-17 produc-
tion by IL-17+ Tregs through P-selectin rather than 
soluble factors(32). Blocking PLT binding to CD4+ 
T cells worsens experimental autoimmune encepha-
litis in vivo. Anti-inflammatory and tissue-repairing 
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PLT treatment using PLT-rich plasma (PRP) appears 
promise for osteoarthritis (35). PRP intra-articular in-
jection decreased knee joint inflammation and chon-
dral and synovial alterations in pigs with rheumatoid 
arthritis (RA) (38). 

CONCLOSION 
The current study indicated the efficiency of the 

therapeutic compound in inhibiting this association 
between monocytes and platelets by disabling this as-
sociation and raising the percentage of lymphocytes 
and increasing their association with platelets to act as 
an anti-arthritis. 
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Abstract
Electrocardiogram (ECG) is one of the major diagnostics tools 
for Cardiac Arrhythmias (CA). ECG interpretation is more im-
portant to provide specific treatment of different arrhythmic 
myocardial regions. In this article the aim is to focus on de-
tailed normal and abnormal ECG interpretation with different 
myocardial regions. Contraction and Relaxation Process (CRP) 
during cardiac cycle generates complex ECG with addition of 
each conduction node electrical vector activity in cardiac con-
duction system. Epinephrine stimulates Beta1 adrenergic recep-
tors to produce more G stimulation proteins and thus leads to 
increase calcium level in the cell that provides frequent produc-
tion of Action Potential (AP) like sinus tachycardia, Early After-
depolarization (EAD) and Delayed Afterdepolarization (EAD). 
Myocardial scar regions, AP cannot move because of blockage, 
in turns moving rapidly around the dead area in a circular way 
to lead reentrant arrhythmias. On the other hand of respiration 
cycle, vagus outflow fluctuates (inspiration) the Sinus Node (SN) 
to increase heart rate (R-R distance will decrease, more P wave 
and QRS complex will be produced) and to decrease heart rate 
during expiration (R-R distance will be more). Finally conclude 
that different myocardial dysfunction regions are the major 
cause of multi-classified cardiac arrhythmias. 
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Introduction: 

1. Normal Cardiac Rhythm
The electrical activity generation in cardiac myo-

cytes is in the range of 60-100 bpm to be called nor-
mal cardiac rhythm (Romanò 2015). Different cardiac 
electrical events occur at different regions of myocar-
dium during cardiac cycle. Each electrical event plays 
a key in producing normal cardiac rhythm (Wilkins 
2007). In general electrical impulses originating from 
the SA node (SA) and travel through Atrio-Ventricu-
lar (AV), Bundle of His and Purkinje Fibre Cells (PFC) 
possess normal cardiac output rhythm and normal 
conduction pathway (Pérez-Riera, Barbosa-Barros, 
and Baranchuk 2016). SA node provides electrical im-
pulses (stimulation) to the atrium chamber, which in 
turn is responsible for atrium chamber depolarisation 
and also to AV node, which acts as conduction path-
way between SA and Bundle of His present in between 
atrium and ventricle (Ashley and Niebauer 2004). 
First cardiac electrical activity originates from the 
SA node to process normal conduction with normal 
moderate conduction velocity at the atrial chamber, 
passes through AV at very slow conduction velocity 
and reaches the Bundle of His and PFC with high con-
duction velocity (Ashley and Niebauer 2004; Kuper-
smith, Krongrad, and Waldo 1973). 

2. Cardiac Arrhythmias
The electrical events originate from other than SA 

nodes, conduction not in normal pathways and high 
and low velocity fluctuations in normal cardiac path-
ways are referred to as Abnormal Cardiac Rhythm 
(ACR) (6). ACR dysfunction occurs, leading to two 
stages of Cardiac Arrhythmias (CA), one is Brady Ar-
rhythmias (BA) (rhythm rate lower than 60 bpm) and 
other is Tachy arrhythmias (TA) (rhythm rate higher 
than 100 bpm). BA and TA are further produce differ-
ent rhythm rate that are shown clearly in Fig. 1

In TA, the rhythm rate from 100-150bpm is called 
Simple TA. The electrical impulses suddenly start and 
disappear somewhere between 150-250bpm are called 
Paroxysmal TA (Ashley and Niebauer 2004; Kuper-
smith, Krongrad, and Waldo 1973; Tripathi 2011). 
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The cardiac impulse rate becomes higher compared 
to normal rhythm lies in the range of 250-350bpm, 
then this dysfunction is known as Flutters. The flutter 
activity is present in the atrium region, it is referred 
to as atrial flutters, likewise in the ventricular region 
known as ventricular flutters (Nakamura et al. 2022) 
(Ho and Yen Ho 2022). Sometimes, heart rhythm rate 
goes above 350bpm is termed as Fibrillation. Like 
Fluters activity, fibrillation happens in the atrial, called 
atrial fibrillation and in the ventral region called ven-
tricular fibrillation (Andriulė et al. 2022; Cruz et al. 
2022; Aonuma et al. 2022) (Andreadis 2016). Similar-
ly in BA, rhythm rate lies between 40-60bpm referred 
as Mild BA. The impulse rate lies between 20-40bpm 
called Moderate BA. The heart rhythm rate activates 
less than 20bpm known as Severe BA (Miller 2008). 

Another classification of Cardiac Arrhythmias (CA) 
is the region based on heart abnormal rhythms, occur-
ring at SA nodes called sinus arrhythmias, abnormal 
activity found in atrial myocardial tissue are referred to 
as atrial arrhythmias (Chahine et al. 2022; Nishikawa 
et al. 2022). Problems occurring in AV nodes (elec-
trical connection between Atrium and Ventricular re-
gion) are known as Nodal or Junctional arrhythmias. 
All three Sinus, Atrial and Nodal arrhythmias formed 
above the ventricular tissue are referred as supra ven-
tricular arrhythmias (Andriulė et al. 2022). Abnormal 
rhythm originated at the ventral region called ventric-
ular arrhythmias. The ventricular tissue acts as a prior 
function in which it maintains the blood pump flow 
and gives normal cardiac output, whereas regions have 
problem in rhythm rate it gives improper cardiac out-
put (contraction and relaxation process will be slow or 
faster) (Andriulė et al. 2022; Cruz et al. 2022). 

3. Action Potential
The normal electrical activity generation Action 

Potential (AP)) in cardiac cells is due to sodium chan-
nel opening, which allows more positive sodium ions 
into the cell. These incoming sodium ions reduce 
the resting potential into less negative and reach the 
threshold potential. After reaching threshold poten-
tial, a calcium channel is opened, which allows more 
positive calcium ions into the cell. This process pro-
duces depolarization (Frank, Paul Bianchi, and Keurs 
2012). When depolarisation reaches a particular volt-
age, the potassium channel opens, which sends more 
potassium ions from the cells that go back to resting 
potential called repolarisation. This process repeats 
itself to create a continuous impulse known as AP 
(Kwek et al. 2022) as shown in Fig. 2.

3.1 Mechanism of Cardiac Arrhythmias
The SA nodes have receptors such as Beta1 adren-

ergic, when epinephrine stimulates Beta1, cellularly it 
produces G stimulation proteins and this process can 
lead to addition of calcium in the cell that provides fre-
quent production AP (Kwek et al. 2022; Lv et al. 2022; 
Ng et al. 2022). That is, the action of epinephrine on an 
SA node can lead to producing more frequent depo-
larisation and repolarisation processes based on chan-
nels referred as Sinus tachycardia (Increased Automa-
ticity) (Liu, Li, and Yang 2022; Asfaw and Bondarenko 
2022). The cell in resting potential takes rest until the 
sodium-dependent depolarisation process occurs and 
undergoes a long plateau of potassium leakage and 
calcium added, because of this process of loss and 
gain of positive ions is called repolarisation. When 
the myocytes become ischemic or injured and if the 
cell is loaded with a number of calcium ions, the rest-
ing membrane cannot take rest fluctuating towards 
threshold potential that produces unwanted triggered 
automatic impulse that causes tachy arrhythmias 
(Triggered Automaticity) (Kwek et al. 2022; Lv et al. 
2022). In triggered automaticity, the new AP starts at 
earliest in between repolarization processes known as 
Early Afterdepolarization (EAD) (Barrio et al. 2022) 
(Barrio et al. 2022; Lypourlis, Mundisugih, and Chia 
2022). When the resting membrane potential fluc-
tuates and reaches the threshold, the depolarisation 
occurs is somewhat delayed; this activity is known 
as Delayed Afterdepolarization (DAD) (“The Effects 
of Autonomic Neurotransmitters on the Delayed Af-
terdepolarization of Sheep Cardiac Purkinje Fibers” 

Fig. 1: Different CA based on rhythm rate



258 | Cardiometry | Issue 26. February 2023

1988) (“The Effects of Autonomic Neurotransmitters 
on the Delayed Afterdepolarization of Sheep Cardiac 
Purkinje Fibers” 1988; Hiraoka 1987). 

3.2 Re Entry or Circus Movement
In a piece of myocardium having area which is elec-

trically not excitable, when an impulse enters the myo-
cardium that surrounds the electrically resistant area and 
at that time they met each other (conduction velocity 
was same), those impulses cannot re-enter into the other 
areas and moves forward because of refractuated (Noga-
mi, Phanthawimol, and Haruna 2022). In another area of 
the heart having scar, at one side of the scar the impulse 
moves well but on the other side electric potential cannot 
move because of blockage. When the moving impulses 
reaches the other side becomes electrically excitable can 
enter into the area back and this type of impulses move 
towards the non-resistant area (dead area) is mostly seen 
when total time taken by the cardiac impulse around an 
area is longer than the time required for a blocked area to 
recover from refractive phase to excitable. And when the 
impulses started moving rapidly around the dead area in 
a circular way that generated tachy arrhythmia (Liu, Li, 
and Yang 2022). 

3.4 Sinus Arrhythmia
During the respiration cycle, the vagus outflow 

fluctuates along with the sinus node altered. During 

inspiration once vagal inhibition cannot reinhibitate 
in the sinus node this process can lead to increase in 
heart rate (R-R distance will decrease, more P wave 
and QRS complex will be produced). 

On the other hand during expiration, vagus stimu-
lation is able to inhibitate the heart rate which results 
in slight decreases in rhythm (R-R distance will be 
more). This breathing process is called physiological 
sinus arrhythmia as shown in Fig. 3. Mostly occurs 
within a diabetic patients (Luthra 2017a). The heart 
rate will be more than 100 due to increased activity in 
the SA node. People with fever and thyroid problems 
lead to an increase in heart rate (depolarisation) pro-
duces sinus tachycardia (Nogami, Phanthawimol, and 
Haruna 2022; Watanabe et al. 2022). In sinus tachy-
cardia the P wave produced more frequently (occurs 
earlier) in a time because of increased SA nodes that 
results in increased cardiac stimulation (Morishima 
et al. 2022). People with sinus bradycardia have slow 
heart rate less than 60bpm. Patients having hypothy-
roidism, hypothermia, cholestatic jaundice produce 
slow cardiac output. P waves appeared less frequent-
ly followed by QRS and had a long pass then repeat-
ed the complex process (R-R distance will be more) 
(Lima da Silva et al. 2022) (Luthra 2017b). When sinus 
nodes become injured it behaves in an irregular man-
ner which results in sudden increased and decreased 
activity slower than normal pattern at the same time. 

Fig. 2: Types of Cardiac Arrhythmia with ECG Patterns
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This phenomenon is called Sinus tachy brady syn-
drome or also known as Sick sinus syndrome (Luthra 
2017a; Zhang et al. 2022). All these sinus syndrome 
are clearly mapped with its ECG patterns are shown 
in Fig. 4

3.5 Atrial Tachyarrhythmias
The Atria region is acting as a pacemaker that pro-

duces electrical impulse at a rate of 125-250 per min-
ute. This type of cardiac impulse gives ECG pattern as 

four P waves followed by QRS and T waves because of 
increases in atrial activity (Multiple atrial activity fol-
lowed by ventricular electrical impulse) (Baranchuk 
2018). The electrical activity in the Atrial region be-
comes fast at a rate of 250-350 per minute this produc-
es a special type of unrecognized P waves also called 
flutter waves followed by depolarisation and repolar-
isation (Klabunde 2005). Foci firing simultaneously 
takes control of the atrial region, in that case there may 
be several depolarisation vector present in atrium are 

Fig. 3: Normal and Sinus Arrhythmias ECG Patterns during Inspiration and Expiration

Fig. 4: Sinus Arrhythmias with ECG Patterns During Tachy and Brady Condition
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directed in a different directions at a given time pro-
duce electrical activity that are not synchronized be-
cause of this process there is no well-defined electrical 
power in the atrial activity. The ECG pattern performs 
as the P wave possesses some fluctuates from the atrial 
region, conducted down to AV nodes which gives QRS 
complex processes. The electrical activity of this type 
is more than 350 per minute (Goldberger 2006). All 
these atrial syndrome are clearly mapped with its ECG 
patterns are shown in Fig. 5

3.6 Junctional or Nodal Arrhythmia
The connection between the atrial and ventral re-

gion is called Nodal. This process empties the blood 
in the atria and allows blood into the ventricular re-
gion by conduction pathway. When there is a problem 
at this junction either the tissue in the junction be-
comes too fast leading to junctional tachyarrhythmia 
or the node process becomes slow indicates junction 
bradyarrhythmia (Tan et al. 2022). This describes the 
arrythmias problem in the junction area at the cen-
tre point. There is a fibrous area in which the atrial is 
mounted at above end and the ventricular is mounted 
at below end. The fibrous acts as an electrical insulator 
which means current cannot pass through it. So, the 
only area where the current can pass nodes from the 
atria through the ventricle is at the centre AV node. 
This is why we can introduce the AV node as a special 
electrical window or specialized electrical connection 
between the atria and the ventricle (Soltani et al. 2022). 

Current has to pass through the Bundle of Hiss and 
Ventricular system. There are many reasons why current 
passes through this slower. Firstly, AV nodal cells are spe-

cial myocardial cells and very small in size so the current 
has to jump many numbers of membranes in a short dis-
tance (Davis 1997)). Secondly, gap junctions in between 
the AV nodal cells are very less. These gap junctions are 
specialized electrical windows in between the myocardial 
cells which involve the transfer of current from one cell 
to the next cell. Thus, the AV node becomes a low resis-
tance area (33). Third, Diameter of the cell is small, cells 
with smaller diameter conduct slowly and cells with larger 
diameter conduct fast (Levine 2013) (Fisch and Knoebel 
2000). Fourth, In case of depolarization of current there 
can be two types of channels involved: Voltage gated Sodi-
um Channel and Voltage gated Calcium Channel. Resting 
membrane potential of the AV node is – 60mV. At this 
point the fast-conducting sodium channels are perma-
nently closed. That is why SA Node and AV Node depo-
larization depend on Calcium Channel which acts slow-
ly compared to Sodium Channel (Das and Zipes 2012). 
Fifth, the electronegativity of the AV node is less negative 
so the positive Calcium Channel attracts slowly. The mor-
phological arrangement of AV node is shown in Fig. 6

Fig. 6: Morphological Arrangement of Node Cell in AV Node

Fig. 5: Atrial Arrhythmias with ECG Patterns on Different Conditions
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Normal Cardiovascular System
Cardiac system is an electromechanical pump 

which helps to supply essential nutrients to the tis-
sue and remove unwanted by products through blood 
circulation. Cardiac output is based on the efficient 
mechanism of Contraction and Relaxation Process 
(CRP) during cardiac cycle. CRP in turn synchroniz-
es and coordinates by Cardiac Conduction System 
(CCS). CCS is a specialized cardiac myocyte, which 
produces normal cardiac rhythm originating from 
the Sino-Atrial (SA) node via Atrio -Ventricular (AV) 
node and Bundle of His to purkinje fibre cells (PFC). 
In a normal healthy heart, there will be only one elec-
trical passage. Since atrial depolarisation led to atrial 
contraction which means atrial electrical activity leads 
to atrial mechanical activity and this mechanical ac-
tivity will be slower. During this process the current 
is held for a while at the AV node which is a tissue 
specialized in slow conduction with very slow veloci-
ty (Dorlet and Brembilla-Perrot 2015). Which means 
there will be a delay of about 0.1s. This delay is very 
important for the mechanical function of the heart. 
Importance of AV node delay is to introduce a delay 
between atrial and ventricular excitation and Gives 
time for the atrial contraction to empty the blood into 
the ventricles (Gussak et al. 2003). In the ECG this de-
lay between the atrial and ventricular gives an inter-
val between the PR. In the case of humans generally 
this interval will be 120 – 200ms (Fotiadis and I. 2015) 
(Kenny 2011). Myocardial node cell conduction char-
acteristics are given in Table 1.

Table 1
Myocardium Node Cell Characteristics in Conduction

NODE SPECIALIZATION
SA Node High Automaticity
Atrial and Ventricular Contraction
AV Node Slow Conduction
Bundle of Hiss, Bundle 
Branches, Parkinson System

Fast Conduction

5. Electrical Events in the Cardiovascular 
System

5.1 Atrial Depolarization – First Electrical 
Event

In a Normal Heart electrical activity starts from de-
polarization of SA Node. A wave of Depolarization is 

generated by the SA node. Initially cells near the SA 
node are stimulated and undergo depolarization and 
this again occurs to the second layer then to third lay-
ers and so on. The wave of depolarization from the 
SA node is passing through the cell layers within the 
Atrial Myocardium towards downward and leftward 
because the region of the SA node is present in Atria 
on the right and upper side. All the depolarizing cur-
rent can be added together which makes a single vec-
tor which passes left and downward. This vector rep-
resents the electromagnetic force which is produced 
when both the Atria undergo the process of depolar-
ization (Wilkins 2007) (Huang and Wood 2011). This 
vector is termed as Atrial Depolarization Vector are 
clearly shown in Fig. 7.

Fig. 7: Atrial Depolarization Electrical Event Vector Force Rep-
resentation

Atrial Myocardium is thin in size, because of its 
thin structure the vector is smaller. Atria does not have 
a very specialized and fast conducting system; it un-
dergoes depolarization moderately. When both Atria 
complete the depolarization. The depolarising waves 
hitting the fibrous tissue present between the Atria 
and Ventricle is not a good conductor. Because of this 
most of the depolarising current which hits the fibrous 
tissue dies out. Which does not allow the depolarisa-
tion to pass through the Atria and Ventricle. 

5.2 Stimulation of AV Node -Second 
Electrical Event

The Specific point where the depolarisation can 
pass through is the AV node. This is termed as the 
Electrical window. Only, the depolarisation which 
hits the AV node passes through the ventricle while 
the other dies (Michael 2017). AV node is a special 
modified myocardium, we know that AV node is spe-
cialized in slow conduction of electricity it takes about 
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0.1sec. It’s because initially atria should contract and 
later ventricle contracts. The characteristics of AV 
node and Purkinje system are shown in Table 2 and 
Fig. 8.

Table 2
Myocardium AV Node and PFC Characteristics in Structure

AV NODE  PURKINJE SYSTEM
Slow Conduction Fast conduction
Small Cell Size Large Cell Size
Less Number of Electrical 
Windows

More Number of Electrical 
Windows

Less Diameter Cells Large Diameter Cells
Arranged in a Right angle 
pattern from the direction of 
current flow

Arranged in a Linear pattern 
from the direction of current 
flow

Depolarization depends on 
Calcium which works slowly

Depolarization depends on 
Sodium which works fast

Resting Membrane potential 
is -60mv which is less elec-
tronegative compared to 
Purkinje System. 

Resting Membrane poten-
tial is -90mv which is more 
electronegative compared to 
AV node which attracts the 
cations more. 

Fig. 8: Structural Arrangement of AV Node And PFC in Myo-
cardium 

As depolarising current passes through the AV 
node, it passes through the bundle of hiss and bundle 
branches initially it depolarises the septum of the ven-
tricle secondly then the major part of the ventricle and 
thirdly to the basal ventricle. 

5.3 Ventricular Septum Depolarisation – 
Third Electrical Event

In Septum Myocardium, the upper part is fibrous 
and the lower part is muscular. Fibrous tissue allows it 
to pass through the bundle branches which is acting 
as an insulator like a rubber in the electrical events. 
Septum Myocardium is stimulated by the left bundle 
branch and not by the right bundle branch because 

there is a small connection between the left bundle 
branch and Septum Myocardium whereas the right 
bundle branch passes the current downwards directly 
(Jastrzębski et al. 2020) (Havranek et al. 2015). This 
connection is also at the lower part of the septum, so 
the wave of depolarisation is from the left to right and 
bottom to top. There is a small vector which moves 
from right to upward. During this Ventricular Septum 
Depolarisation small vector but fast conduction takes 
place. 

5.4 Major Parts of Ventricular 
Depolarization- Fourth Electrical Event

Purkinje Cells will be connected to myocardial cell 
one another. Staring from inner myocardium and then 
to the outer myocardium. Left ventricle is thicker than 
the Right ventricle so the depolarizing vector will be 
strong in the left which is called Left Ventricular Depo-
larization Vector and weak in the right which is called 
Right Ventricular Depolarization Vector (Havranek 
et al. 2015; Carpio et al. 2019). All these vectors will 
occur simultaneously which means they can be add-
ed which creates another vector which represents the 
depolarization of a major part of both ventricles are 
shown in Fig. 9.

Fig. 9: Electrical Event Vector Force Representation in Myocar-
dium

• Left Ventricular Depolarization Vector – Down-
ward and Leftward

• Right Ventricular Depolarization Vector – Down-
ward and Rightward

• Net Ventricular Vector (Left + Right) – Downward 
and Leftward

5.5 Ventricular Basal Depolarisation- Fifth 
Electrical Event

After the depolarization of major parts, it reaches 
to the basal area. Here the current movement will be 
upward and rightward and these small and fast vec-
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tors represent ventricular basal depolarization. This is 
the last stage of ventricular depolarization represents 
neatly in Fig. 9 (Hiroi et al. 2004). 

Conclusion: 
ECG is one of the major diagnostics tools for CA. 

ECG interpretation is more important to provide spe-
cific treatment of different arrhythmic myocardial re-
gions. CRP during cardiac cycle (systole and diastole) 
generates complex ECG with addition of each conduc-
tion node electrical vector activity in cardiac conduc-
tion system. Increase calcium level in the cardiomyo-
cytes that provide frequent production of AP like sinus 
tachycardia, EAD and DAD. Myocardial scar regions, 
AP cannot move because of blockage, in turns moving 
rapidly around the dead area in a circular way to lead 
reentrant arrhythmias. On the other hand of respira-
tion cycle, vagus outflow fluctuates (inspiration) the 
SA node to increase heart rate and to decrease heart 
rate during expiration (R-R distance will be more). Fi-
nally conclude that different myocardial dysfunction 
regions are the major cause of multi-classified CA. 
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Abstract
Breast cancer is the second most common cancer in the world. 
The ovarian hormone, estrogen plays its role in stimulating 
breast cell division, breast growth and development and sup-
port of the growth of estrogens-responsive tumors. A recently 
characterized key molecule to breast cancer cell is Lemur tyro-
sine kinase-3 (LMTK3). LMTK3, belonging to receptor tyrosine 
kinase family, has been identified as a key protein involved in 
breast cancer and endocrine resistance. LMTK3 is involved at 
molecular level for invasion of cells throughout the surround-
ing tissue, breaching of tissue barrier and permeation of cancer 
cells using several mechanism. The computational approach 
is followed for the designing of specific inhibitors against hu-
man LMTK3 towards breast cancer treatment. With the use of 
3D model of lemur tyrosine kinase3 domain structure and ATP 
binding site, ATP competitive inhibitors are used to screen the 
top inhibitors using the AutoDock Vina and AutoDock. The vir-
tual screening and followed by re-docking methods result in 
identification of Dabrafenib and Axitinib are potent inhibitors 
for LMTK3 with effective complex formation. Thus, our results 
reveal the structural mechanism of the LMTK3 inhibition and 
proposed inhibitors can be used in breast cancer treatment 
with further experimental study. 
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Introduction
Animal experiment studies show that human hor-

mone estrogen induces and promotes human breast 
cancer. Human estrogen is involved in breast cancer. 
Thus implicating that breast cancer is hormonal related 
disease [1]. The hormone also helps in cancer cell prolif-
eration [2]. These hormones bind to specific receptors 
called Estrogen Receptor. Estrogen receptors (ER) are 
found more in tumor cells than normal breast cells [3]. 
Metastasis is a process which involves stages of grow-
ing of tumors, followed by cell breaking and entering 
blood stream. Where after, it circulates into the other 
remote organ and affects other organs [4]. In the meta-
static stages of breast cancer, it is found that the tumor 
cells have more estrogens receptor α positive [5]. To es-
tablish the treatment pathway of non-localized cancer, 
one must understand the molecular pathway of metas-
tasis in breast cancer. A novel approach for treatment 
involved in endocrine resistance and estrogens receptor 
as important factors [6]. A protein Lemur Tyrosine Ki-
nase 3 (LMTK3) belonging to Receptor tyrosine kinase 
family has been identified as a central protein involved 
in breast cancer, endocrine resistance [7]. After the 
extensive screening of the genes involved in Estrogen 
receptor α positive in breast cancer, also show that the 
target human lemur tyrosine kinase-3 can acts as key 
drug target. LMTK3 belongs to serine-theronine-tyro-
sine kinases family. The studies show that LMTK3 has 
role in regulation of ER- alpha by the phosphorylation 
activity in cancer cells, is directly involved in the con-
trol of endocrine resistance and protects ER-alpha from 
proteosomal degradation [8]. The over expression of 
LMTK3 gene also leads to increase in tumor gene [4]. 

The major reason of susceptibility of ER-α breast 
cancer is the LMTK3 exon sequence change between 
the human and chimpanzees [9]. LMTK 3 also poses the 
potential of biomarkers is ER-α breast cancer when com-
pared chimpanzees orthologs showing positive range 
[10]. LMTK 3 is involved at molecular level for invasion 
of cells throughout the surrounding tissue, breaching 
of tissue barrier and permeation of cancer cells. Infor-
mation relating to breast cancer suggests that metastatic 
breast cancer can be treated although it cannot be cured. 
LMTK 3 causes structural and mobility change in can-
cerous cells. The invasion of these cancerous cells into 
blood stream is by breaking down the extracellular ma-
trix between tumour and blood vessels [4] Thus, impli-
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cating that LMTK can be used as major target for the 
treatment of ER-α breast cancer by designing inhibitors 
primarily targeting LMTK 3 at molecular level. 

Out of several methods of treatment, development 
of endocrine resistance in human is a major tailback. So, 
to overcome the hurdle of endocrine resistance, protein 
kinase enzymes are used as drug targets. Each protein ki-
nase have several domains responsible for particular ac-
tion sequence. The drugs that target the specific action of 
the protein kinase enzyme are inhibitors. They are target 
specific and bind at specific location in the protein kinase 
enzyme, to create a counter effect or inactivate the en-
zyme [11]. Protein Kinase enzyme are categorized in two 
types based upon the sequence and structure homology 
known as serine / threonine kinase and tyrosine kinas-
es. Eleven conserved sub-domains of protein kinases are 
folded into small N-terminal lobe and larger C-terminal 
lobe. The ATP binding site of protein kinases is glycine 
rich loop (p-loop) present in N-terminal lobe region. 
Phosphorylation activity is regulated by activation loop 
(T-loop) at C-terminal loop [8]. 

Methods and Materials 

Dataset 
The result presented by PMDB identifier: 

PM0078692 performed (by Anbarasu and Jayanthi, 
2014) depicts that the three dimensional model of le-
mur tyrosine kinase 3 structure elucidate the target 
site-ATP binding site on LMTK3.Hence for designing a 
inhibitors, actives sites were used for formation of bind-
ing pockets. Based on ATP binding site, ligand dataset 
of twelve ATP competitive inhibitors from FDA, USA 
list were selected and retrieved from Pubchem dataset 
in SDF format. Using E-BAbel tool in VCCLAB, the li-
gand of SDF format was converted to PDB format [12]. 

Virtual Screening 
Using Lipinski’s rule of five filter, the initial virtual 

screening of the data set was conducted manually. The 
result help in determining the pharmacological proper-
ties of ligand that ensure the oral active drug. Molecular 
weight (mw) less than 500 Daltons, logP (octanol-wa-
ter partition coefficient) less than 5and hydrogen bond 
acceptors less than 10 and hydrogen bond donors less 
than 5 are major pharmacological properties. After the 
first filtering, the screening was further carried out by 
fast molecular docking procedures. The hits (first re-
sult) from the second screening were performed on the 

software AutoDock Vina [13] in PyMOL plugin [14]. 
The inputs of the protein as well as ligand for the dock-
ing procedure were saved in PDB format. For larger 
search space for the docking, the volume of the grid 
box was fixed to 27000 Å. Along with the co-ordinate 
centre x= 0.04, y= 2.45, z= 1.26, size 60 x 60 x 60 Å and 
spacing 0.375 Å which target the ATP binding pocket 
of LMTK3 was constructed for the docking grid box. 
The molecular docking run was set to 10 for effective 
screening with more specificity. The result of AutoDo-
ck Vina was measured by the scoring function. The 
scoring function was categorized by binding affinity 
expressed in kcal/mol and ligands with least binding 
affinity were identified as top hit compounds. 

Molecular Docking 
The re-docking on the hits (result from second 

screening) was carried in software AutoDock 4.2 [15] in 
PyMOL plugin for the identification of lead compounds. 
Along with the co-ordinate centre x= 0.04, y= 2.45, z= 
1.26, size 60 x 60 x 60 Å and spacing 0.375 Å which tar-
get the ATP binding pocket of LMTK3 was constructed 
for the docking grid box. Ensuing all the nonpolar hy-
drogens were merged and the water molecules were re-
moved. 100 possible binding conformations were gener-
ated in AutoDock with the help of the genetic algorithm. 
With population size of 100 randomly placed individu-
als, maximum number of 2.5 x 105 energy evaluations, 
maximum number of 2.7 x 104 generations, gene muta-
tion rate of 0.02 and crossover rate of 0.8 were used as 
a default protocol was applied in genetic algorithm. Py-
MOL (DeLano, 2009) helped for the visualization of mo-
lecular docking results for hydrogen bond interactions. 
Studying of the hydrophobic interactions and hydrogen 
bond interactions was conducted by Ligplot+ [16]. 

Results and discussion 
Currently, the most potential drugs targets for 

breast cancer are protein kinase, correspondingly the 
complement drugs are kinase inhibitor. As pointed be-
fore, the ATP binding pockets are the target site for 
kinase inhibitor. In this present study, we focused on 
identification of potent LMTK3 inhibitors (lead can-
didates) using ATP competitive inhibitor based on 
rational inhibitor design. The feasible binding mech-
anism of ATP competitive inhibitor with LMTK3 
was evaluated by structure based virtual screening. 
ATP binding pocket are depicted in the dimensional 
structural model of human LMTK3 domain specified 
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with functional kinase domain (Figure 1). The criti-
cal region for phosphorylation of ERα lies in the ATP 
binding pocket. A specific cavity between the hinge of 
‘N’ terminal domain and ‘C’ terminal domain has the 
kinase activity of LMTK 3.Detailed study suggest that 
the key residues Tyr185 and Asp284 involved in bind-
ing was target region for inhibitor design. 

Figure. 1 Three dimensional structure of human LMTK3 domain 
model

The currently available nineteen ATP competitive 
inhibitors were retrieved from Pubchem database and 
filtered using Lipinski’s rule of five [17]. Based on the 
properties of drug-likeness, twelve ATP competitive 
inhibitors were filtered out for virtual screening (Table 
1) and 2D chemical structures were shown (Figure. 2). 
To screen the inhibitors, a range from 300-400g/mol 
and log P of range 3-4 established the favorable oral 
cavity. A range of 1-4 for H-bond donor and 4-8 for 
H-bond acceptor established the confirmation for the 
binding affinity of ligand. 

TABLE I
ATP competitive inhibitors. 

S. No Name of Ligand 
1. Crizotinib 
2. Axitinib 
3. Dabrafenib 
4. Bosutinib 
5. Vemurfenib 
6 Ruxolitinib
7. Regorafenib
8. Pazopanib
9. Vandetanib 
10. Ponatinib
11. Cabozantinib 

Fig. 2 Chemical structures of screened ATP competitive inhibitor 
obtained from Pubchem database. a) Axinitib b) Dabrafenib c) 
Crizotinib. 

Virtual screening 
From virtual screening, the results showed ATP 

competitive inhibitors docked well with LMTK3.The 
best binding affinity was observed in hit CID 11626560 
of -9.6 kcal/mol and lower binding affinity in CID 
25102847 of -3.2 kcal/mol confirmed the changes in 
binding due to ligand atom interactions with LMTK3.
The top three ligands CID 11626560, CID 6450551, 
and CID 44462760 were chosen as hits with binding 
affinity more than -8 kcal/mol confirmed the potential 
binding (Table 2). Hence, the virtual screening meth-
od was more useful in identifying the top hits from the 
ATP competitive inhibitor ligand dataset. 

TABLE 2
Results of AutoDock Vina in PyMOL Plugin. 

S. No Name of Ligand Binding affinity (kcal/mol) 
1. Crizotinib -9.6 
2. Axitinib -8.9 
3. Dabrafenib -8.0
4. Bosutinib -5.6 
5. Vemurfenib -6.8
6 Ruxolitinib -6.5
7. Regorafenib -6.5
8. Pazopanib -6.3
9. Vandetanib -6.1
10. Ponatinib -4.3
11. Cabozantinib -3.2

Molecular docking 
Hits were identified from the virtual screening for 

re-docking. In order to identify potential lead can-
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didates, re-docking of the hits were conducted with 
binding pose in AutoDock. 100 conformations for 
each hits were produced and binding mode with least 
binding energy was selected as best conformation. Af-
ter the AutoDock result, favorable energy, low inhibi-
tion constant and weak interactions involved between 
protein/ligand complexes were used for post docking 
analysis. Binding energy, final intermolecular energy, 
electrostatic energy, van-der Waals energy showed the 
energy contribution for the favorable docked complex. 
The two major interactions playing a critical role in 
ligand recognition and protein stability after binding 
involves hydrogen bond interactions and hydrophobic 
interactions in LMKT3 – ligand complex. 

From post docking analysis (Table 3), three hits 
CID 11626560, CID 6450551, and CID 44462760 
showed the favorable binding energy with range -10 
to – 7 kcal/mol showed the effective docked complex. 
The binding energy provided substantiate reason for 
the changes induced and subsequent rearrangements 
in protein after ligand binding. Final intermolecular 
energy, electrostatic energy and van-der Waals ener-
gy further supported the interaction between protein 
and ligand. 

TABLE 3
Results of AutoDock in PyMOL plugin. 

S. NO Name of Ligand Binding energy (kcal/mol) 
1. Axitinib -10.24
2. Dabrafenib -8.95
3. Crizotinib -7.86

The hydrogen bond interactions of LMTK3- Ax-
itinib complex was evaluated using PyMOL. The re-
sults showed two hydrogen bonds between the protein 
and ligand atoms. The interaction residues include 
Asp284 and Glu211 involved in active LMTK3 inhibi-
tion. The binding pose of hit Axitinib clearly suggested 
the effective inhibition compete with ATP molecule. 
The atom ‘N’ of key residue Asp284 was interacting 
with atom ‘N’ of hit compound linear chain through 
hydrogen bonds interactions. The key residue Glu211 
and Axitinib showed interaction between atom ‘O’ and 
‘N’. Overall, number of hydrogen bonds confirmed the 
high affinity of Axitinib towards inhibition of LMTK3 

In case of LMTK3- Dabrafenib complex, the results 
showed seven hydrogen bonds between the protein 
and ligand atoms. The interaction residues include 
Asp266, Asp 28, Ser265 and Tyr185.The interaction 

of atom ‘N’ of Ser265 and atom ‘N’ of the ligand in 
aromactic ring showed the interaction pattern. The 
atom ‘O’ of Asp266 and Asp284 bind to one ‘N’ atom 
of ligand. The two atom ‘O’ of Asp266 bind to one ‘N’ 
atom of ligand. Atom ‘N’ and atom ‘O’ of ligand binds 
to one atom of ‘O’ of Tyr185.The binding pose of hit 
Crizotinib showed the effective LMTK3 inhibition 
with one hydrogen bond. The interaction of atom ‘N’ 
of Arg220 with ‘N’ in ligand exits. 

Along with hydrogen bonds, the hydrophobic in-
teractions were analyzed using Ligplot+ for the docked 
complexes. In case of LMTK3-Axitinib complex, fif-
teen hydrophobic interactions were observed and resi-
dues Phe212, Gly216, Ala288, Gly140, Asp217, Ile139, 
Asn271, Gly283, Met210, Val162, Tyr285, Leu188, 
Tyr185, Leu194 and His264 involved in stabilization 
of ligand side chains (Figure. 3a). 

Figure. 3 Hydrophobic interactions and hydrogen bond inter-
actions of top three hits were visualized in Ligplot+ a Hit 1.Color 
representation of hydrophobic interactions in red color arc and 
hydrogen bonds showed in green color dots. 

In case of LMTK3-Dabrafenib complex, nine hy-
drophobic interactions were observed and residues 
Glu181, Lys177, Tyr285, Tyr 262, Gly286, Val263, 
Phe322, His264 and Gln327 showed less hydrophobic 
contacts towards Dabrafenib (Figure. 3b). 

In case of LMTK3- Crizotinib complex, thirteen 
hydrophobic interactions were observed and resi-
dues Asp217, Arg270, Gly216, Ala288, Gly140, Ile139, 
Leu194, Tyr285, Phe212, Gly283, Leu273, Glu211 
and Val162 showed more hydrophobic contacts. (Fig-
ure. 3C). 



270 | Cardiometry | Issue 26. February 2023

Figure. 3 Hydrophobic interactions and hydrogen bond inter-
actions of top three hits were visualized in Ligplot+ b Hit 2.Col-
or representation of hydrophobic interactions in red color arc 
and hydrogen bonds showed in green color dots

Figure. 3 Hydrophobic interactions and hydrogen bond inter-
actions of top three hits were visualized in Ligplot+ c Hit 3.Color 
representation of hydrophobic interactions in red color arc and 
hydrogen bonds showed in green color dots. 

Thus, hit compounds Dabrafenib and Axitinib 
were identified as novel lead candidates (lead1 and 
lead2 respectively) with potent LMTK3 inhibition. 

Conclusion 
Using drug repurposing and computational ap-

proaches, we attempted to blueprint the LMTK3 in-
hibitor. ATP binding pocket of LMTK 3 was selected 
as the target region for competitive inhibitor. From the 
virtual screening results, the least binding affinity of 
ATP competitive inhibitor characterized the strong 
binding with LMTK3.The results obtained from the 
AutoDock Vina were re-screened and three lead can-
didates were identified based on binding energy. Bind-
ing mode with least binding energy, low inhibition 
constant, more number of hydrogen bond interactions 
and hydrophobic interactions in ATP binding pocket 
were the parameters for inhibition mechanism of lead 
candidates with residue Tyr185 and Asp284.The hy-
drogen bond interaction pattern between ligand and 
protein confirmed the high affinity of lead candidates. 
In conclusion, ATP competitive inhibitor Dabrafenib 
and Axitinib acts as potent human LMTK3 inhibitors. 
Thus, our computational findings initiate the breast 
cancer therapeutics using ATP competitive inhibitor 
and further experimental studies can confirm the ef-
fective human LMTK3 inhibition. 
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ABSTRACT
Introduction- Alternate nostril breathing has positively affect-
ed the cardio-respiratory system. This review aimed to compile 
information on the effects of alternate nostril breathing on car-
diorespiratory function. 
Method– Databases such as PubMed, Medline, Scopus, Co-
chrane, and Google Scholar were systematically searched to 
review current evidence of randomized control trials (RCT) on 
alternate nostril breathing over the past two decades. Out of 89 
articles, six were chosen for the final data extraction based on 
the inclusion and exclusion criteria. 
Results- All of the final included studies demonstrated a signif-
icant improvement in respiratory endurance and functioning 
and a high heart rate variability (HRV) that mostly has a para-
sympathetic effect. 
Conclusion- Alternate nostril breathing shows promising results in 
reducing stress, improving cardiovascular and respiratory function, 
and reducing complications of pulmonary problems in the future. 
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INTRODUCTION
Cardiorespiratory diseases are an emerging 

health issue worldwide. The world health organiza-
tion (WHO) stated that in 2012 cardiorespiratory 

diseases were responsible for 17.5 million and 4 mil-
lion deaths globally. The WHO also estimated that 
80% of the outdoor air pollution resulted in prema-
ture deaths along with ischaemic heart disease and 
strokes, 14% with chronic obstructive pulmonary 
disease, and with 6% lung cancer (1) Yoga is a sys-
tem of philosophy established in India thousands of 
years ago. Pranayama is a breathing technique that 
exerts profound physiological effects on pulmonary, 
cardiovascular, and mental functions (2). Accord-
ing to yoga, Alternate Nostril Breathing (ANB) is a 
phenomenon of the alteration in the flow of subtle 
energy on the right side of the body, Ida, and on the 
left side, Pingala Nadi. This fact was incorporated in 
the development of pranayama; Pranayama is a con-
trolled breathing technique that balances the activity 
of the Ida and Pingla nadis or the parasympathet-
ic and sympathetic nervous systems. (3, 4). ANB is 
a simple technique known to alter blood pressure, 
heart rate, respiratory rate, peak expiratory flow rate 
(PEFR) and muscle strength on acute exposure for 
about 15 minutes (5, 6). Breathing exercises are one 
of the nonpharmacological methods. The primary 
nerve in the parasympathetic nervous system and 
the vagus nerve are stimulated by alternate nostril 
breathing exercises, which aid in slowing down the 
heart rate, dropping blood pressure, and calming 
the body and mind (7). Systolic blood pressure of 
<130 mm Hg prevents complications in individuals 
with heart failure, diabetes, coronary artery disease, 
stroke, and other cardiovascular disorders. Lowering 
blood pressure does minimize cardiovascular risks 
(8). Antihypertensive medications have a high rate 
of noncompliance because of their numerous risks 
and adverse effects. The most effective treatment for 
lowering blood pressure in hypertension patients 
is a complementary therapy, such as exercises us-
ing alternate nostril breathing. (9) Alternate nostril 
breathing for about 15 minutes was known to af-
fect cardiac and respiratory parameters and muscle 
strength. These techniques are gaining more impor-
tance and becoming acceptable to the public and the 
scientific community (10). The current systematic 
review aimed to investigate whether alternate nostril 
breathing exercise improves cardiorespiratory func-
tion and whether it is associated with improved clin-
ical outcomes. 
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METHODOLOGY 
The systematic review was conducted by PRISMA 

guidelines (Flow chart 1). 

Search strategies and study selection 
The following database was selected and used to 

search for original research articles without any date re-
striction- PubMed (Medline), Embase/Scopus, Google 
Scholar and Cochrane. The keywords which are appro-
priate to each database are “alternate nostril breathing”, 
“cardiorespiratory function”, and “randomized control 
trial”. Reference lists from each relevant review article 
and systematic review were hand-searched and studied 
to identify additional publications. Inclusion criteria 

were RCT of alternate nostril breathing on all respiratory 
parameters and cardiorespiratory function. The crite-
ria that excluded studies were due to a lack of sufficient 
information on cardiorespiratory function and other 
breathing exercise. Titles and abstracts were reviewed, 
and those deemed ineligible were excluded from the 
study (Table 1). Articles that met the eligibility criteria 
upon this title and abstract review were retrieved and re-
viewed in depth for additional information. The PICO 
(Population, Intervention, Comparator, Outcome) was: 
in the adult population over 18 years of age with a nor-
mal lifestyle, does the alternate nostril breathing exercise 
improve cardiovascular function and respiratory func-
tion and reduce complications of pulmonary problems?

Records excluded (n=35)Records screened ( n=50)

Records identified from 

databases (n=50 )
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Studies included in the review (n=6)

Records not retrieved (n=5)Records sought for retrieval (n= 
15)

DID Additional records identified 
through other databases (n=0)
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(n= 10)

Records excluded:
1. Not relevant outcome (n=2)
2. No significant result  (n=2)
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PRISMA FLOW CHART OF THE LITERATURE

Table 01
Quality assessment of the studies included in the systematic review: 

Author Year Place of 
study 

Study 
setting

The aim 
and 

Objec-
tives are 

men-
tioned

ART or not 
on ART 

mentioned 
clearly

The inclu-
sion and 
exclusion 
criteria 
men-
tioned

Sample 
size 
esti-

mation 
stated 
clearly

The 
sam-
pling 

design 
clearly 
stated

The 
Criteria 
Index 
tool 

men-
tioned 
clearly

Gen-
eraliz-
ability

Johan et al. 2021 Bangladesh hospital Yes Not specified Yes Yes Yes Yes Yes 
Jahan et al. 2020 Puducherry hospital Yes Not specified Yes Yes Yes Yes Yes
Kalaivani S et al. 2019 Puducherry hospital Yes Not specified Yes Yes Yes No Yes
Priyadharshini et al. 2021 Chennai hospital Yes Not specified Yes Yes Yes No Yes
Subramanian et al. 2016 Bangladesh hospital Yes Not specified Yes Yes Yes Yes Yes
Sherya et al. 2012 San Francisco Hospital Yes Not specified Yes Yes Yes Yes Yes
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The search strategy for PubMed/Medline is as below. 
(“cardiorespiratory”[All Fields] AND (“function-

al”[All Fields] OR “functionalities”[All Fields] OR 
“functionality”[All Fields] OR “ OR “functionalize”[All 
Fields] OR “functions”[All Fields] OR “physiolo-
gy”[MeSH Subheading] OR “physiology”[All Fields] 
OR “function”[All Fields] OR “physiology”[MeSH 
Terms]) AND alternant”[All Fields] OR “alternants”[All 
Fields] OR “alternated”[All Fields] OR “alternately”[All 
Fields] OR “alternates”[All Fields] AND (“nostril”[All 
Fields] OR “nostrils”[All Fields]) AND (“breath”[All 
Fields] OR “breathings”[All Fields] OR “breaths”[All 
Fields] OR “respiration”[MeSH Terms] OR “respi-
ration”[All Fields] OR “breathing”[All Fields]))) OR 
(“nadi”[All Fields] AND “shodhana”[All Fields] AND 
(“pranayama”[All Fields] OR “pranayamas”[All Fields]) 

RESULT 
Based on the titles and abstracts, 50 articles were 

screened, 14 articles were selected for full-text review, 
and four studies that did not correlate physiological 
endpoints to clinical or functional outcomes were ex-
cluded. Two studies were excluded after a full-text re-
view. One article reported a non-randomized control 
trial, and the other did not evaluate the outcome of in-
terest. Therefore six articles were included in the study. 
The characteristics and methodological quality of the 
selected studies are summarized in table 01. Of the six 
studies, 03 were conducted in India, 2 in Bangladesh 
and 0ne in San Francisco. The studies were published 
in the year between 2012 to 2021.Three studies are 
relatively small-sized trials, but the other 3 enrolled 
more than 100 participants. All the studies enrolled 
the middle-aged population. 2 studies were conducted 
for 30 days, one for five days and three studies were 
conducted to find the immediate effect after the prac-
tice. The results of studies carried out in India by six 
different research groups are summarised in Table 02 
below. Participants in these studies were divided into 
different groups, with a minimum of 20 and a max-
imum of 280.The study duration ranged from a few 
minutes to as long as a month. The individuals were 
randomly divided into groups, and one group received 
the alternate nostril breathing intervention. 

Every study consistently demonstrated improved 
cardio-respiratory functioning, a notable increase 
in forced expiratory volume (FEV) and PERF values 
above baseline, and decreased stress and hyperten-
sion. Jahan et al. (2020) researched 100 participants 

with ANB intervention of 1 month, after which FEV 1 
and forced vital capacity (FVC) values increased from 
the baseline. A study by Kalaivani S et al. (2019) on the 
effect of ANB practice for five days showed a decrease 
in stress and hypertension, reducing cardiovascular 
and respiratory problems. The study conducted by 
Udayakumar et al. (2019) on 250 participants, with the 
intervention of 15 minutes of ANB practise, shows a 
decrease in diastolic blood pressure DBP(5.7%), heart 
rate HR(6.17%), respiratory rate RR(6.7%) and in-
crease in heart ejection volume HE(18.5%), with more 
remarkable change among the workers. Subramanian 
et al. (2016) reported raised LF, whereas HF decreased 
in both night-shift and day-shift workers. The study 
has concluded that ANB has an immediate effect on 
cardiorespiratory parameters, muscle strength and en-
durance among the workers in both cases. Shreya et al. 
(2012) reported direct cardiac autonomic modulation, 
which affects cardiorespiratory endurance and func-
tional efficacy. 

DISCUSSION
This systemic review aims at summarizing the 

currently available research evidence from existing 
RCTs on the effects of alternate nostril breathing on 
cardiorespiratory functions. Naturopathy asserts that 
the lung performs its functions efficiently in a healthy 
body. The nose should be appropriately used to 
breathe in air, the lung should expand ultimately, and 
the abdomen should extend outward as their natural 
protector. An abnormal pattern of breathing indicates 
illness. Among all diseases, lung ailments are among 
the worst. When the patient thinks their lungs are im-
pacted, the body has already been seriously damaged 
(11, 12). Clean air is vital to life and enhances vigour 
as healthy food (13). From the collected data, it can be 
concluded that cardio-myopathic and cardiorespirato-
ry diseases stem from the heart, brain perfusion and 
lungs. The primary cause remains excess fatty depos-
its on the inner walls of significant arteries supplying 
these organs. It may even lead to fatal complications 
like sudden cardiac death and stroke. ANB can help re-
duce the risk of cardiorespiratory complications by act-
ing upon the effector organs, i. e. lungs and heart. (14, 
15, 16) Data analysis suggests that regular practice of 
ANB improves the respiratory endurance and capacity 
in individuals, evidenced by the significant increase in 
FVC, FEV1, and PEFR from their baseline values, ulti-
mately contributing to a reduction in risk and compli-
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cations in pulmonary and cardiovascular disorders(17, 
18). The increase in FVC might be the strengthening of 
respiratory muscles by regular practice of breathing ex-
ercises. The increase in FEV1 might be due to removed 
secretions from the bronchial tree, which makes more 
room in the alveoli for air after breathing exercis-
es. Isometric contraction and expansion of abdom-
inal and intercostal muscles, due to regular practice 
of ANB, may also improve the strength of intercostal 
muscles, subsequently leading to increased FEV1 and 
FVC, indicating increased overall lung capacity. An in-
crease in PEFR is suspected to be due to the increased 
release of lung surfactant and prostaglandins, which 

reflexively relax the smooth muscle of the larynx and 
tracheobronchial tree. It also modulates the calliper of 
the airways and reduces airway resistance(19, 20). The 
potential effect of ANB practice on cardiorespirato-
ry function is that it is effective in decreasing systolic 
blood pressure (SBP), (DBP), low frequency(LF) heart 
rate (HR) (a biomarker of sympathetic activity in-
creased), reduction in mean arterial pressure (MAP), 
HF (high-frequency biomarker of parasympathetic 
activity) levels and shows the predominant influence 
on cardiac activity. These combined effects of regular 
ANB practice in the cardiorespiratory parameters sug-
gest that this might be a helpful intervention to reduce 

Table 02
list of significant findings and primary outcomes
Sno Author Year Place of 

study 
Sample 

size 
Study 

Duration 
Comparators Outcome 

Measure 
Major finding Outcome Conclusion 

1 Jahan et al. 2020 Puducherry 100 30 days neither trained 
nor allowed to 
practice nostril 
breathing

PER 
FVC
FEV 

ANB exercise for one 
month, mean FVC, FEV1, 
and PEFR were increased 
from their baseline value

ANB exercises can be 
a useful measure for 
improving respiratory 
endurance and func-
tions. 

2 Kalaivani 
et al. 

2019 Puducherry 170 Five days underwent 
routine treat-
ment in the 
hospital 

HR
SBP
DBP

ANB exercise for five days 
showed improvement in 
the mean value pre- and 
post-assessment in systol-
ic BP (126.64 and 80.42), 
diastolic BP (80.42 and 
80.3), heart rate (85.58 
and 84.21), and rate pres-
sure product (10839.72 
and 10665.84). 

Regular ANB practice 
reduces hypertension, 
reduces stress, and 
improves the patients’ 
cardiovascular func-
tion, respiratory func-
tion, and well-being. 

3 Priyadharsh-
ini et al. 

2021 Chennai 280 15 mins Night shift 
workers and 
day workers 

SBP
DBP
HR
PER

ANB exercise showed a 
decrease in DBP, HR, and 
RR and an increase in 
HE, with more remark-
able change among the 
workers. 

ANB has an immediate 
of the workers’ effect 
on cardiorespiratory 
parameters, muscle 
strength and e work-
ers. 

4 Subramani-
an et al. 

2016 Bangladesh 25 after 6 
and 12 
min-

utes in 
compar-
ison to 

baseline 
values

NIL HR 
ECG

ANB exercise showed 
increased LF, whereas HF 
decreased in both cases. 
Hence there is an increase 
in LF/HF ratio. 

ANB on HRV in 
non-practitioners of 
yogic breathing is 
very different from the 
long-term influence 
of yogic breathing on 
HRV, which shows a 
predominant para-
sympathetic influence 
on the heart. 

5 Jahan et al. 2021 Bangladesh 100 30 days neither trained 
nor allowed to 
practice nostril 
breathing

SBP
DBP
PER
FVC
FEV

ANB exercise for one 
month brought significant 
improvement in cardio-
respiratory parameters 
(pulse, SBP, DBP, FVC, 
FEV1, and PEFR) 

ANB is used to im-
prove cardiorespira-
tory endurance and 
functions. 

6 Shreya et al. 2012 San Francisco 20 30 mins Paced breath-
ing 

HR
MAP

HRV was reported as 
spectral power in the total 
(lnTP), low-(lnLF), and 
high-frequency (lnHF) 
ranges were greater 
during both post-ANB 
and post-PB compared to 
PRE (P<0.05) v

ANB practice shows 
an immediate increase 
in cardiac autonomic 
modulation without 
a shift in autonomic 
balance in non-prac-
titioners of yogic 
breathing. 
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the risk of complications in the population burdened 
with cardiorespiratory diseases. The alternate nos-
tril breathing (ANB) practice is simple and effective. 
ANB is traditionally said to enhance bodily and men-
tal balance and reduce mental disturbance. (21, 22, 
23). Alternate nostril breathing is not to be practised 
while suffering from colds, flu or fever. Although yoga 
practice may have several positive effects on physical 
and mental health, there have also been some adverse 
effects. A rigorous yoga practice may affect one’s per-
ceptions and convictions that one possesses supernat-
ural abilities (24). Most yoga-related scientific articles 
cover the effectiveness of these programmes in help-
ing people comprehend the issue and provide patients 
with helpful advice. However, more thorough research 
is still required to determine the benefits of alternative 
nostril breathing exercises specifically for physicians, 
a profession that is particularly hazardous to physical 
and mental health. Even while the majority of research 
support yoga’s positive effects on cardiorespiratory 
function, others have questioned the value of this tech-
nique. There was little ethnic and gender diversity in 
the studies; the majority of the population were Asian 
Indian men. Numerous studies also had several flaws, 
including small sample numbers, insufficient controls, 
confounding variables, and short-term follow-up. The 
usefulness of the meta-analyses that assessed the ben-
efits of yoga on diverse diseases is significantly influ-
enced by the heterogeneity of intervention procedures 
and the low quality of the original investigations. The 
effect of yoga on underlying cardiorespiratory illnesses 
was examined in several types of research. The precise 
mechanisms, however, need more research to be un-
derstood. 

The average respiratory rate is about 15 breaths 
per minute. The respiratory cripple may be forced 
to breathe 30 or more times per minute and still be 
shorter of breath. in order to systematically reverse 
and harden the breath and restore the respiratory 
functional capacity, alternate nostril breathing helps to 
restore; the pranayama is performed in the ideal way 
they have found to demand only a marginal increase 
in oxygen consumption over normal quiet breath-
ing (25). This increase has been measured to be be-
tween 12% and 35%. compare to slow walking, which 
demands a 230% increase, and it becomes clear that 
pranayama is an essential step in recovery from car-
diopulmonary disorder, where diminished respiratory 
reserve precludes even walking (26) 

Alternate nostril breathing should be practised in 
a sitting position with the spine straight throughout 
rehabilitation to enhance the diaphragmatic descent. 
Breath enters and exits solely through the left nostril 
once the right nostril is first closed off. It goes on for 
ten full breaths. The left nostril is always used first to 
activate the parasympathetic branch of the autonomic 
nervous system (Ida Nadi), which immediately brings 
about mental calm and interior absorption. The left 
nostril is then shut, the right nostril is opened (Pingala 
Nadi), and ten additional full, deep breaths in ujjayi are 
taken. It expands the awareness and starts the pranic 
energy (life force) flowing through the body’s network 
of nadis (nerve channels). This Nadi is known as the 
sympathetic nervous system in medical science. (27) 

The ANS and cardiorespiratory function are 
known to be influenced by various psychological 
states (28). The start of the stress reaction raises blood 
pressure, skin conductivity, heart and respiratory 
rates, and muscle tension. Negative emotional states 
are thought to boost the SNS. It is hypothesized that 
PNS (peripheral nervous system) stimulation causes 
global inhibition and hyperpolarization (29). It is hy-
pothesized that deep, slow breathing techniques like 
ANB stimulate the PNS, increasing the synchroniza-
tion of cardiorespiratory function and inhibiting and 
hyperpolarizing cells in the amygdala and thalamus, 
which transfers control to the PNS (32). Deep breath-
ing exercises like ANB have been shown to improve 
heart rate variability, a sign of better PNS functioning 
and a more effective reaction to stress (30, 31). Addi-
tionally, it is thought that the increase in PNS activity 
brought on by breathing exercises like ANB targets 
the stress response by enhancing the action of the 
brain’s inhibitory GABA (gamma-aminobutyric acid) 
system, which includes stimulating the vagal nerves 
and ultimately reducing allostatic load. PNS stimula-
tion also affects the HPA axis via its connections to 
the hypothalamus, amygdala, and hippocampus. It 
results in a rise in GABA levels in the hippocampus 
and a reduction in cortisol levels, among other conse-
quences. Deep, diaphragmatic breathing can stimulate 
the production of oxytocin, vasopressin, and prolactin 
hormones, which are thought to be linked to enhanc-
ing sentiments of love, kinship, empathy and general 
well-being (33). Because breathing is the sole auto-
nomic process that can be easily controlled voluntarily, 
it can be utilized to steer the PNS toward stress-adap-
tive responses (34). The method by which the mind 
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and breathing interact during ANB practice may be 
the mind’s concerted focus. Decreased muscle and 
other tissue excitability, stimulation of stretch recep-
tors in the lungs, and neuronal tissues and processes 
within the cardiorespiratory and neurological systems 
all work together to produce relaxation through recur-
sive feedback loops (35). It is thought that the ability of 
ANB to safely and effectively reduce anxiety and stress 
may help to promote pleasant psychological states by 
re-establishing equilibrium between the sympathetic 
and parasympathetic branches of the ANS (36). Years 
of research have shown that slow breathing exercis-
es regularly enhance cardiovascular and respiratory 
health by increasing parasympathetic tone and low-
ering sympathetic activity. (37). ANB is a convenient, 
simple, and safe controlled breathing exercise that has 
received some support for its efficacy and safety across 
many people (38). 

Limitation of the present study 
The correlation between observed changes and 

better clinical outcomes was poor. The absence of ade-
quate physiologic endpoints, the use of senior cohorts, 
the length of the studies, and the lack of information on 
specific conditions may have all impacted the review’s 
findings. The effect of alternate nostril breathing on 
cardiorespiratory function needs to be confirmed in 
more RCTs with adequately designed and long-term 
interventions to justify the alternative nostril breath-
ing exercise as an alternative medicine. 

Conclusion 
In the present study, yoga-based ANB exercises sig-

nificantly improve respiratory parameters in the study 
subjects. Due to the shifting of sympathovagal balance 
towards parasympathetic predominance. ANB exer-
cises can help with stress reduction, the improvement 
of cardiovascular function, and the enhancement of 
respiratory endurance and functions. It could aid in 
avoiding future pulmonary disorders’ many complica-
tions. In people who do not practise yogic breathing, 
the short-term effects of alternating nostril breathing 
are very different from the long-term consequences, 
which show a preponderance of parasympathetic ac-
tivity in the heart. It is proposed that the routine regi-
men for hospital patients include the regular practice 
of alternate nostril breathing exercises. The effective-
ness of alternate nostril breathing in patients with car-
diac and pulmonary diseases and younger cohorts has 

to be further researched. Future studies should con-
centrate on evaluating critical brain circuits. 
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Abstract
Background: Sepsis is defined as a life-threatening condition 
resulting from an inappropriate response of the body to any 
infection. Procalcitonin has been found to be a good marker 
for the diagnosis of sepsis. However, there are limited studies 
on the relationship between increased procalcitonin levels and 
the clinical outcome. Therefore, the present study aimed to de-
termine the serum procalcitonin levels in septic patients and its 
association with mortality. 
Methods: This prospective, observational study was conduct-
ed from December 2017 to May 2019 and included 75 septic 
patients aged >18 years. Detailed history, physical, clinical and 
laboratory (procalcitonin) examination were performed for all 
the patients, and the clinical outcome was measured by cal-
culating the Acute Physiology and Chronic Health Evaluation 
(APACHE) II severity score. Chi-square test and Mann-Whitney 
U test were used to analyze the data. 
Results: Distribution of procalcitonin levels between the 
survival or non-survival patients was found to be insignif-
icant (P=0.09545). However, the difference in APACHE II 
scores between the survivors and non-survivors was ob-
served to be statistically significant (P=0.0001007). More-
over, the area under the ROC curve for serum procalcitonin 
and APACHE II score was found to be 87.31% and 76.97%, 
respectively. 
Conclusion: The present study found that the serum procalci-
tonin levels were elevated in septic patients, thus establishing its 
involvement in the prognosis of sepsis. Increased procalcitonin 
levels were also found to be associated with the increase in the 
APACHE II severity score. Therefore, both procalcitonin levels 
and APACHE II severity score can be used as biomarkers for the 
diagnosis of sepsis. 
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Introduction
Sepsis is defined as a life-threatening condition 

resulting from an inappropriate response of the body 
to any infection. According to WHO, the global ep-
idemiological burden of sepsis is estimated to affect 
more than 30 million people worldwide every year, 
potentially leading to 6 million deaths. [1] It is associat-
ed with significant mortality among patients admitted 
to intensive care units (ICU). The mortality rate due to 
sepsis depends on the severity of the disease and dete-
rioration of health. The conditions responsible for the 
increase in the mortality rate include old age, certain 
pre-existing comorbidities such as malignancy, im-
munosuppressed state, and patients on renal replace-
ment therapy. Therefore, an accurate identification of 
disease severity is important for making a prognosis, 
preventing and reducing the complications, treatment, 
and determining the reason for death. [2] 

Procalcitonin (PCT) is a biomarker consisting of 
116 amino acids and is a precursor of calcitonin. The 
levels of serum procalcitonin are increased 1000-fold 
in severe bacterial infections or sepsis in comparison 
to their concentration in normal healthy individuals. 
[3] It has a half-life of 15-20 h in the blood, and its con-
centration in the plasma depends on the severity of 
infection. [4] Various studies have reported that higher 
levels of PCT in septic patients were associated with 
increased risk of death. [5] There is lack of data on the 
relation between changes in PCT levels during illness 
and the outcome. With this significant background, the 
present study aimed t o measure the serum PCT levels 
during sepsis and to examine its relationship with the 
outcome of patients, i. e. survivors and non-survivors. 

There are many scoring systems available for as-
sessing and prognostication of the severity of septic 
conditions in critical care units. The severity score in 
terms of acute physiology and chronic health evalu-
ation II (APACHE II), simplified acute physiology 
score (SAPS), or mortality probability model (MPM) 
is computed from the data obtained on the first day of 
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ICU admission. The scoring systems usually consist of 
two parts: a severity score that is a number (generally 
higher the score more is the severity of the condition) 
and a computed probability of the mortality. [6, 7] The 
scoring systems segregate the severity of cases based 
on the clinical and biochemical parameters and clas-
sify them into specific risk categories. [8] APACHE II 
is a tool developed for the estimation of mortality in 
patients with sepsis. [9] In addition to clinical observa-
tions and advance treatments in health care, practicing 
clinicians also need to realize the importance of sever-
ity scores and utilize scoring systems in their day to 
day practice. [3] Hence, the present study aimed to de-
termine the serum PCT levels in septic patients and to 
determine its association with mortality by using the 
APACHE II severity scoring scale. 

Materials and Methods

Study design 
This prospective observational study was con-

ducted in the ICU of the Private Institute of Medical 
Sciences, in Maharashtra YY from December 2017 to 
May 2019.The study protocol was duly approved by 
the Ethical Committee prior to the initiation of the 
study. A total of 75 patients were enrolled after ob-
taining a written informed consent from them. The 
sample size was calculated as approximately 66 for 
a medium effect size (w=0.4) at a significance lev-
el of 95% and power of 90% and for Chi-square test 
of independence with df 1 (2-1 * 2-1). However, due 
to availability of patients, the final sample size was 
rounded up to 75.

The selected patients were diagnosed and classified 
using the systemic inflammatory response syndrome 
(SIRS) inclusion/exclusion criteria into the following 3 
groups, namely, sepsis, severe sepsis, and septic shock. 
[10] A detailed history was obtained from the patients, 
and general physical and systemic examination of the 
patients was done. Patients of either sex, >18 years of 
age, and who were diagnosed with sepsis and admitted 
to ICU were included in the study. Patients <18 years 
of age, having major trauma, burns, surgery, chronic 
infections necessitating chronic antibiotic usage and 
immunosuppression were excluded from the study. 
The APACHE II severity score6 and PCT levels were 
calculated on the day of admission of the patients. Se-
rum PCT level of 2 ng/mL was considered as a cut-off 
point for the diagnosis of sepsis. 

Measurement of procalcitonin
The FinecareTM procalcitonin rapid quantitative 

test, which is a sandwich fluorescence immunoas-
say-based system (model no: FS-112) was used for the 
measurement of PCT. When PCT-containing sample 
is added into the sample well of the test cartridge, the 
fluorescence-labeled detector PCT antibodies bind to 
the PCT antigens present in the sample specimen and 
form immune complexes. These immune complexes 
then migrate to the nitrocellulose matrix of the test 
strip by capillary action and get immobilized on the 
test strip. Therefore, the more the PCT in the blood 
specimen, the more complexes get accumulated on the 
test strip and signal intensity in the form of fluores-
cence which reflects the amount of captured PCT. 

Statistical analysis 
Data were analyzed using Microsoft Excel. Chi-

square test and Mann-Whitney U test were used to 
compare the categorical variables. A P value of <0.05 
was considered as statistically significant. The speci-
ficity and false positivity rate of serum PCT levels and 
APACHE II score for predicting mortality were cal-
culated and receiver operating characteristic (ROC) 
curve was plotted for the same. 

Results
A total of 75 patients were included in this study 

and most of them were in the 61-70 years age group. 
The most common co-morbidities were diabetes and 
hypertension, observed in 26.7% and 12% of patients, 
respectively. The most common body system involved 
in the sepsis was the respiratory system (49.3%) fol-
lowed by the genitourinary tract (26.7%). The mean 
age of the study population, based on the outcome 
of sepsis, i. e., survivors and non-survivors, was 
55.17±16.61 and 50.89±14.46, respectively. The demo-
graphic characteristics of the study participants and 
their association with various parameters are shown 
in Table 1.

In this study, the distribution of serum PCT was 
assessed based on the organ system involved in the 
source of sepsis. The mean serum PCT levels were 
found to be 4.79±3.10 ng/mL (respiratory system), 
6.41±4.53 ng/mL (genitourinary system), 6.60±3.50 
ng/mL (gastrointestinal system), 2.41±0.36 ng/mL 
(cellulitis), and 13.8 (central nervous system). The 
PCT level was observed of be ≥2 ng/mL in about 87% 
of the patients (65 out of 75 patients), which con-
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Table 1
Demographic features and distribution of study population
1) Age- and gender-wise distribution of patients 

Age group (years) Male (n=47) n (%) Female (n=28) n (%) Total (n=75) 
25-40 9 (0.47) 10 (0.53) 19
41-50 8 (0.73) 3 (0.27) 11
51-60 6 (0.4) 9 (0.6) 15
61-70 16 (0.8) 4 (0.2) 20
71-80 8 (0.8) 2 (0.2) 10
2) Distribution of different comorbidities according to gender

Comorbidities Male (n=47) n (%) Female (n=28) n (%) Total (n=75) n (%) 
Diabetes mellitus 12 (0.6) 8 (0.4) 20 (26.6) 
COPD 4 (0.5) 4 (0.5) 8 (10.6) 
Hypertension 6 (0.67) 3 (0.33) 9 (12) 
Chronic liver disease 5 (1.0) 0 (0) 5 (6.6) 
CKD 3 (0.5) 3 (0.5) 6 (8.0) 
No comorbidities 17 (0.63) 10 (0.37) 27 (36) 
3) Distribution of system involvement in the study population 

System Male (n=47) n (%) Female (n=28) n (%) Total (n=75) n (%) 
Respiratory system 24 (0.65) 13 (0.35) 37 (49.3) 
Genitourinary tract 9 (0.45) 11 (0.55) 20 (26.6) 
Gastrointestinal system 11 (0.73) 4 (0.27) 15 (20) 
Cellulitis 2 (1.0) 0 2 (2.6) 
Central nervous system 1 (1.0) 0 1 (1.3) 
4) Frequency distribution of age in the study population and its association with the outcome 

Age group (years) Survivors (n=47) n (%) Non-survivors (n=28) n (%) Total (n=75) n (%) 
25-40 10 (0.53) 9 (0.47) 19 (25.3) 
41-50 7 (0.64) 4 (0.36) 11 (14.6) 
51-60 8 (0.53) 7 (0.47) 15 (20) 
61-70 13 (0.65) 7 (0.35) 20 (26.6) 
71-80 9 (0.90) 1 (0.10) 10 (13.3) 
5) Distribution of outcome in study population and its association with gender 

Gender Survivors (n=47) n (%) Non-survivors (n=28) n (%) Total (n=75) n (%) 
Male 31 (0.66) 16 (0.34) 47 (62.6) 
Female 16 (0.57) 12 (0.43) 28 (37.3) 
6) Distribution of comorbidities in study population and their correlation with the outcome

Comorbidities Survivors (n=47) n (%) Non-survivors (n=28) n (%) Total (n=75) n (%) 
Present 24 (0.50) 24 (0.5) 48 (64) 
Absent 23 (0.85) 3 (0.15) 27 (36) 
7) Distribution of system involved in the study population and its association with outcome 

System Involved Survivors (n=47) n (%) Non-survivors (n=28) n (%) Total (n=75) n (%) 
Respiratory system 27 (0.73) 10 (0.27) 37 (49.3) 
Genitourinary system 11 (0.56) 9 (0.24) 20 (26.6) 
Gastrointestinal system 7 (0.47) 8 (0.53) 15 (20) 
Cellulitis 2 (1.0) 0 (0) 2 (2.6) 
Central nervous system 0 (0) 1 (1.0) 1 (1.3) 

COPD: Chronic obstructive pulmonary disease, CKD: Chronic kidney disease
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firmed the role of PCT in the onset of sepsis. However, 
the distribution of PCT levels was found to be differ-
ent based on the outcome of patients, i. e. survival or 
non-survival (Table 2). 

The present study’s results also showed the fre-
quency distribution of APACHE II severity score 
in the study population. It was observed that about 
30.67% of the patients had the APACHE II score in 
the range of 26-30 and 36-100.The mean APACHE 
II score in survivors and non-survivors was found 
to be 28.51±4.79 and 41.25±12.75, respectively. The 
difference in these scores between the survivors and 
non-survivors was statistically significant (P=0.0001). 
Like PCT levels, the distribution of APACHE II score 
based on the outcome of patients was also calculated 
in this study, and the difference in APACHE II scores 

(<30 and ≥30) between the survivors and non-survi-
vors was statistically significant (P=0.0169) (Table 3). 

The receiver operating characteristic curve (ROC) 
was plotted for serum PCT levels in the group of sur-
vivors and non-survivors. The area under the ROC 
curve for serum PCT for predicting mortality was ob-
served to be 87.31%. The cutoff point for probability 
of individual survival was 0.3229.The sensitivity of the 
model was 85.71% and the specificity was 82.97%. For 
every one-unit change in the PCT level, the log odds 
of survival (versus non-survival) increased by 0.5502 
(Figure 1). The model was

 

log

3.6452 0.5502 *(Serium PCT)

Survival
Non Survival  

Table 2
Distribution of procalcitonin in the study population based on various parameters
1) Distribution of serum PCT in study population and its association with the organ system serving as the source of sepsis 

Serum procalcitonin 
(ng/mL) Respiratory system Genitourinary 

system
Gastrointestinal 

system Cellulitis Central nervous 
system

Mean ± SD 4.79 ± 3.10 6.412 ± 4.53 6.604 ± 3.50 2.41 ± 0.36 13.8 ± 0.00
2) Distribution of serum PCT in the study population and its correlation with the outcome

Serum procalcitonin Survivors n (%) Non-survivors n 
(%) Total n (%) Mean ± SD P value

≥2 38 (0.59) 27 (0.41) 65 (86.6) 6.25 ± 3.68 0.09545C
<2 9 (0.90) 1 (0.10) 10 (13.3) 1.69 ± 0.11

C: Chi-square test of independence 

Table 3
Distribution of APACHE II score in the study population and its association with the outcome of patients
1) Frequency distribution of APACHE II score in study population

APACHE II Score Total (n=75) Percentage (%) 
15-20 3 4.00
21-25 15 20.00
26-30 23 30.67
31-35 11 14.67
36-100 23 30.67
2) Distribution of APACHE II score in the study population and its relationship with the outcome

Outcome Mean ± SD P value
Survivors (n=47) 28.51 ± 4.79

0.0001007M
Non-survivors (n=28) 41.25 ± 12.75
3) Distribution of APACHE II score in the study population and its association with the outcome

APACHE II Score Survivors n (%) Non-survivors n (%) P value 
<30 29 (0.76) 9 (0.24) 

0.0169C 
≥30 18 (0.49) 19 (0.51) 

C: Chi-square test of independence, M: Mann-Whitney U test
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Figure 1

Similarly, ROC curve was also plotted for APACHE 
II severity score. The area under the ROC curve for 
APACHE II score for predicting mortality was 76.97%. 
The cutoff point for probability of individual survival 
was 0.6437.The sensitivity of the model was 67.85% 
and the specificity was 100%. For every one-unit 
change in APACHE II score, the log odds of survival 
(versus non-survival) increased by 0.1527 (Figure 2). 
The model was

 

log

5.6601 0.1527 *(APACHE II score)

Survival
Non Survival  

Figure 2

Discussion
Sepsis is a life-threatening condition resulting from 

an inappropriate response of the body to any infec-
tion. [2] It continues to be the cause of mortality in ma-
jority of the cases with patients admitted for intensive 
care treatment. The plasma concentration of PCT has 
been correlated with the severity of septic infection. [11] 

Therefore, the present study was designed to measure 
the serum PCT levels in septic patients and to examine 
its relationship with the outcome of patients. 

The mean serum PCT (≥2) level observed in the 
study population was 6.25±3.68 ng/mL, which was 
lower in comparison to the study results of Jain et al (6.9 
ng/mL). [12] However, the remaining patients with <2 

ng/mL of serum PCT had an average value of 1.69±0.11 
ng/mL. Moreover, a PCT level of more than 2 ng/mL 
was found in about 87% of the total patients, which 
demonstrates that serum PCT can be used as a prog-
nostic marker in sepsis. Furthermore, area under the 
ROC curve for serum PCT for predicting mortality was 
87.31% and the cutoff point for probability of individu-
al survival was 0.3229.The sensitivity of the model was 
85.71% and the specificity was 82.97%. These results 
were similar to the results obtained in previous studies 
that showed sensitivity and specificity of 67% and 80%, 
respectively. [13-15] However, the cutoff values of PCT for 
probability of individual survival were different in these 
studies. The difference in these cutoff values across dif-
ferent studies could be attributed to different methods 
of PCT measurement as well as variance in the severity 
of inflammation and infection present in different pa-
tients in different studies. [13-15] 

The maximum number of patients (about 30.67%) 
had APACHE II score in between the range of 26-30 
and 36-100.Furthermore, the mean APACHE II severi-
ty score was observed to be 28.51±4.79 and 41.25±12.75 
in survivors and non-survivors, respectively, which was 
found to be significantly different between both the 
groups of patients (P=0.0001007). The study of Jain et 
al reported somewhat similar results in which the mean 
APACHE II score in survivors and non-survivors was 
21.9±7.1 and 28.6±7.1, respectively. [12] Likewise, few 
other studies showed similar results of higher mean 
APACHE II score in non-survivors as compared to sur-
vivors. [14, 16-18] Additionally, similar to the PCT levels, 
area under the ROC curve for predicting mortality was 
also calculated for APACHE II score and was found to 
be 76.97%. The cutoff point for probability of individu-
al survival was 0.6437.The sensitivity and specificity of 
the model were 67.85% and 100%, respectively. Various 
reports in the literature have shown similar results as in 
the present study in which sensitivity of the model lies 
in the range of 60%-80% and specificity lies in the range 
of 80%-100%. [19, 20] Therefore, taking into consideration 
the similarities between the results of previous reports 
and present study, it may be concluded that serum PCT 
levels are an independent marker for prognostication 
of mortality. 

Conclusion
The present study demonstrated that the levels of 

serum PCT were increased in septic patients, thus es-
tablishing its involvement in the prognosis of sepsis. 
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Moreover, increased PCT levels were also found to be 
associated with the increase in the APACHE II sever-
ity score. Therefore, both PCT and APACHE II sever-
ity score can be used as biomarkers for the diagnosis 
of sepsis. 
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ABSTRACT
Purpose: Although proteinuria has been established as an in-
dependent risk factor of diabetic nephropathy, the timely and 
accurate estimation of proteinuria has scope for improvement. 
Hence, this study intends to compare the accuracy of spot sam-
pled urine albumin creatinine ratio (UACR) to 24 hour urine 
protein among diabetics in the quantification of proteinuria. 
Design/Methodology/Approach: This prospective study was 
conducted amongst 120 patients diagnosed with type 2 diabetes 
mellitus. Two types of urine samples namely spot samples and 
24-hour samples were analysed across an array of clinical vari-
ables including urine biochemistry, kidney failure and glomerular 
filtration rate. UACR in spot samples was correlated with the 24-
hour urine protein levels. The sensitivity, accuracy, specificity and 
predictive values of UACR for proteinuria were determined. A p 
<0.05 was considered to be statistically significant. 
Findings: Among 120 diabetic patients (Mean age: 57.27±10.35 
years), UACR and 24-hour urine protein estimation demon-
strated strong correlation with r = 0.9 (p <0.05). Spot UACR 
was 361.21±449.83 mg/gm on average. Urine albumin, urine 
creatinine and UACR showed a strong association and positive 
correlation with 24-hour urine protein (p <0.001). Sensitivity of 
UACR was 100% while accuracy was 76.6% and 98.6% for mi-
croalbuminuria and macroalbuminuria respectively. 
Originality/value: This study demonstrates the salience of 
UACR as a predictor of proteinuria, entailing a quick and con-
venient method of estimating albumin concentrations in spot 
urine samples thereby relieving the overdependence on 24-
hour urine protein estimation. 
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INTRODUCTION
Diabetes mellitus heightens the risk of renal failure 

in patients, thereby simultaneously increasing the odds 
of morbidity and mortality. One characteristic feature 
of diabetic neuropathy is the concomitant persistence 
of proteinuria. At the onset of diabetes mellitus, per-
meability of the vascular system increases and meta-
bolic regulation recedes on account of glycosylation 
and change in the polarity of the glomerular mem-
brane. This creates an ideal condition for proteinuria 
to manifest and create an imbalance in the nephric mi-
lieu. 1 With at least a quarter of diabetic patients being 
affected by diabetic nephropathy that ultimately pro-
gresses into chronic renal failure, its timely detection 
takes utmost precedence. 2 The trajectory followed by 
diabetic nephropathy begins with normoalbuminuria, 
progresses to an intermediate stage microalbumin-
uria indicative of end-stage renal disease (ESRD) and 
reaches macroalbuminuria facilitating chronic renal 
failure. 3

Urine collection procedures however, have not 
been able to reach an irrefutable consensus. The 24-
hour urine samples have been advocated as the gold 
standard for protein assays. 3 However, 24-hour urine 
sample collection is cumbersome, time consuming, 
less patient friendly and prone to discrepancies. 4 This 
has prompted a shift towards collection of hassle free 
spot urine samples and subsequently assessing the 
urinary albumin creatinine ratio (UACR) to acceler-
ate diagnosis and treatment. In the presence of a sta-
ble glomerular filtration rate, creatinine and protein 
excretion remain quite balanced, hence circumvent-
ing the need to discard the first void sample. Deter-
mination of total protein to creatinine ratio (TPCR) 
from spot urine samples has shown desirable correla-
tion with 24-hours total protein excretion previously. 
5 Factoring in the costs of immunoassaying an entire 
panoply of proteins, extrapolating the urine albumin 
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excretion rate from the UACR emerges as more rapid, 
sensitive and suitable diagnostic test. 6, 7 Normoalbu-
minuria is defined as albumin excretion lower than 
20 mg/day, microalbuminuria is characterized by per-
sistent albumin excretion ranging from 30 to 300 mg/
day whereas excretion levels beyond 300 mg/day rep-
resent macroalbuminuria (overt proteinuria). 8 

Despite being a topic of interest for many studies, 
scientific discourse in this matter has been limited to 
protein to creatinine ratios, and the studies that have 
investigated UACR and its predictive value have done 
so in small cohorts without reporting influencing fac-
tors. 2, 9 In light of which, the present study was con-
ducted to evaluate and compare the diagnostic effica-
cy of UACR in spot samples to that of 24-hour urine 
protein samples among patients with type 2 diabetes 
mellitus. 

MATERIALS AND METHODS
A clinical based prospective observational study 

was conducted at the Department of Medicine of a ru-
ral tertiary care hospital over a period of 18 months 
(October 2014 – March 2016). Inclusion criteria ap-
plied for this study included diabetes mellitus type 2 
patients of both the genders admitted to the medical 
ward on diagnosis as per American diabetes associa-
tion, National diabetes data and World health orga-
nization diagnostic criteria. 10, 11 However, pregnant 
women or patients with urinary tract infection/chron-
ic renal failure/glomerulonephritis/hypertension/sep-
sis/critically ill were excluded. Patients were enrolled 
in the study only after their informed written consent 
was procured. Institutional ethical committee clear-
ance was obtained from the Institution Ethics Com-
mittee. Requisite sample size was calculated using 
following formula12 -

 N = Z2pg ÷ L2

Where, N= sample size; Z = 95 percent confidence in-
terval = 1.96 and Z2 = 3.84; P = prevalence of microal-
buminuria in diabetes mellitus = 25%; q = prevalence 
of normoalbuminuria in diabetes mellitus = 75%; 
L = Allowable error 5-10 percent. 

Based on the above formula with an allowable error 
of 10%, the sample size required was estimated to be 
80-90.Factoring in factors such as outcome variables 
like UP/C ratio with minimum difference of 0.70 (SD 
= 0.59), with 95% statistical power, 5% level of signifi-
cance, a sample size of 120 was decided upon. 12

Sample collection and analysis
Detailed medical history was procured and clin-

ical examination was carried out by the physician. 
Level of fasting and post prandial blood sugars, gly-
cosylated haemoglobin (HbA1C), blood sugar urea, 
and early morning fasting lipid profile of each pa-
tient was assessed. Antecedent urine microscopic 
examination was done to rule out urinary tract in-
fection which would otherwise interfere with pro-
tein estimation. Spot urine samples were collected 
by investigator/residents/nurses in clean dry glass or 
plastic containers free from detergents and traces of 
proteins and stored at 2-8°C. The collected samples 
were then sent to Biochemistry Clinical Laboratory, 
where the albumin: creatinine ratio (ACR) was di-
rectly quantified using turbidimetric immunoassay 
kit of Turbilyte-MA Tulip Diagnostics Pvt. Ltd fol-
lowing the manufacturer’s instructions. The turbid-
ity of insoluble complex formed was analysed at a 
wavelength of 546 nm in Trans-Asia Chem-7 Ana-
lyzer (ErbaMannhein). Turbid or particulate urine 
specimen was clarified by centrifuging (Remi Cen-
trifuge) at 2000 rpm for 10 minutes, and the clear 
supernatant obtained was taken for testing. Urinary 
Creatinine was measured using a modified kinet-
ic Jaffe reaction. Both albumin and creatinine were 
converted from mg/dL and expressed in mg/gm. The 
urine albumin value was divided by the urine creat-
inine value to arrive at the urine albumin creatinine 
ratio (UACR) ratio, which was multiplied by 1000 to 
express the value as (mg albumin/g creatinine) 

Patients were asked to discard the first void early 
morning sample. Thereafter from the same time till 
the next 24 hours, patients were instructed to collect 
all the voided samples in a large container which was 
sent to laboratory for further analysis. Subsequently, 
24-hour urine protein estimation was carried out after 
admission using the following formula: 

Total 24-hour urine protein excretion = Urine pro-
tein concentration (mg/dL) × 24 hour urine volume 
in mL/100.

The urine was stirred to get a homogenous sample. 
Urine protein estimation was carried out in the same 
manner that is described for random sample on 4 mL 
aliquot and expressed as mg/dL. The adequacy of 24-
hour urine collection was cross-checked by compar-
ing creatinine measured in the sample to creatinine 
concentrations predicted by the CockCroft Gault 
equation for women. 13 
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A urine dipstick test was used for the semi-quan-
titative in vitro estimation of microalbumin. Height 
and weight measurements were taken according to 
the World Health Organization (WHO) classification 
of Body Mass Index (BMI) for Asian population and 
BMI (kg/m2) was determined. 14 Patients were sched-
uled for an ultrasonography to detect any underlying 
nephropathies. 

Statistical analysis
Data was compiled and analysed using SAS 9.2, 

SPSS 15.0, Stata 10.1, MedCalc 9.0.1, Systat 12.0 and 
R environment ver. 2.11.1 statistical software along 
with Microsoft Excel. Sensitivity, specificity, predictive 
values of random urine UACR ratio at various cut-off 
values were evaluated using 24 hours urine total pro-
tein level as the gold standard. Categorical variables 
have been represented in the form of a frequency table 
and graphs. Statistical significance was set at a p <0.05 
threshold. 

RESULTS
The current study evaluated 120 diabetic patients 

(mean age of 57.27±10.35 years) comprised of males 
and females in the ratio of 17: 13.Among the cohort, 
44.2% patients had type 2 diabetes mellitus for around 
1-2 years, followed by 20% in the 1-6 months catego-
ry, while only 2.5% patients had diabetes for a period 
exceeding 5 years. The study cohort was predominant-
ly composed of patients receiving treatment (97.5%), 
with oral hypoglycemic agent (OHA) being the most 
common treatment prescribed (92.5%). The alterna-
tive management strategy of insulin injections were 
being used by only 5% of those under treatment. 

Out of 120 patients, 49 patients (40.8%) had nor-
moalbuminuria (urine albumin <150 mg/24 hrs), 18 
patients (15%) had microalbuminuria (150-300 mg/24 
hrs), 42 patients (35%) had macroalbuminuria (300-
1000 mg/24 hrs), while 11 (9.2%) had an albumin lev-
el exceeding 1000 mg/ 24 hrs. Analysis of spot urine 
samples revealed a similar distribution pattern (Mean 
± SD: 107.38±112.08 mg/dL) with 48 patients (40%) 
having normoalbuminuria (urine albumin <30 mg/
dL), 60 patients (50%) with microalbuminuria (30-
300 mg/dL), 12 patients (10%) having macroalbumin-
uria (300-1000 mg/dL). 

A vast majority of the cohort i. e. 73 patients (60.8%) 
had normal urine creatinine levels (300- 600 mg/dL), 
while 43 patients (35.8 %) low urine creatinine (< 300 

mg/dL) and the remaining 4 patients (3.3%) had high 
levels (> 600 mg/dL) of creatinine in their urine. Mean 
± SD value of urinary creatinine noted in the cohort 
was 339.94±125.92 mg/dL. 

Figure 1 illustrates the frequency distribution 
of UACR (mg/gm) among patients enrolled in this 
study. As per this, UACR distribution (Mean ± SD: 
361.21±449.83 mg/gm) which is equivalent to the 
urine albumin excretion rate, patients with macroalbu-
minuria (300-1000 mg/dL) predominated (33), while 
normal albumin levels, microalbuminuria (30-300 
mg/dL) and excessively high albumin levels (>1000 
mg/dL) were noticed in 33 (27.50%), 37 (30.83%) and 
10 (8.33%) patients, respectively. 

0

5

10

15

20

25

30

35

< 30 31-300 301-1000 > 1000

No
. o

f p
at

ie
nt

s

UACR (mg/gm)

Distribution of UACR

Figure 1: Distribution of patients based on urine albumin creat-
inine ratio (UACR). 

Majority of the patients (60.8%) were negative for 
albuminuria, 25% had one plus sign, 9.2% had two 
plus signs, 4.2% had three plus signs and only one pa-
tient had four plus signs on determination of microal-
bumin by dipstick method. 

With a mean ± SD body mass index (BMI) of 
23.92±4.08 kg/m2, most patients (64.2%) in the cohort 
had a BMI within normal range (18.5 to 25 kg/m2), 
25% had class one obesity (BMI: 25-30 kg/m2), and 
7.5% of the patients had class two obesity (BMI > 30 
kg/m2). Remaining 4 patients (3.3%) had a BMI lower 
than 18.5 kg/m2.

Fasting hyperglycemia (FBS > 126 mg/dL) was ob-
served in 70.8% of patients, while 28.3% had impaired 
fasting blood sugar (FSB) levels. Mean FBS of the 
study cohort was 161.28 mg/dL. Similarly, 51.5% of 
patients had post prandial blood sugar levels of >200 
mg/dL and the mean PP blood sugar levels noted was 
225.66 mg/dL. 
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Interestingly none of the patients were found to 
have normal HbA1C levels, as a preponderance of pa-
tients (61.7%) with HbA1C levels in the range of 6- 9% 
was noticed. Mean HbA1C levels being 8.86% were on 
the higher end of the spectrum. 

In our study 26 patients (21.7%) had blood urea <25 
mg/dL, 85 patients (70.8%) had blood urea between 
25-50 mg/dL and remaining (7.5%) had >50 mg/dL. 
Mean blood urea levels were approximately 33.92 mg/
dL. Similarly, 64 patients (53.3%) had serum creati-
nine in the range of 1-1.4 mg/dL, 36 patients (30%) 
had serum creatinine more than 1.4 mg/dL. Mean se-
rum creatinine levels were approximately 1.28 mg/dL. 

Patients in this study cohort displayed a mean se-
rum cholesterol level of 161 mg/dL, mean serum tri-
glyceride level of 151 mg/dL, mean LDL level of 76.66 
mg/dL, and mean serum HDL value of 35.45 mg/dL. 

Figure 2 presents the breakdown of ultrasonogra-
phy (USG) findings observed among patients. A ma-
jority of patients were found to have abnormal USG, 
among whom fatty liver was the most common find-
ing, while chronic cystitis and liver cirrhosis were the 
least prevalent types. 

Among 120 patients, about 75 had no other chron-
ic illnesses, 31 had ischemic heart disease, 13 had 
chronic obstructive pulmonary disease (COPD), 6 
had tuberculosis, 6 had cerebrovascular accident and 
1 had liver cirrhosis. 

Table 1 reports the mean values of clinical vari-
ables mapped across 24 hour urine protein quartiles. 

Among the clinical variables investigated, urine albu-
min, urine creatinine and UACR assessed from the 
spot urine samples showed a highly significant asso-
ciation with 24-hr urine protein levels (p <0.001) with 
an ascending trend. Serum creatinine also showed a 
significant difference across 24 hour urine protein 
quartiles (p =0.038), while remaining variables were 
statistically insignificant (p >0.05). 

Maximum patients of diabetes were found to have 
stage 3 nephropathy (51.7%) followed by stage 2 ac-
counting to 34.2% of patients. However, none of the 
patients had end stage renal disease. Table 2 presents 
the distribution pattern of glomerular filtration rate 
across the 24-hour urine protein quartiles. However, 
results of the Fisher exact test reported the lack of a 
significant association between glomerular filtration 
rate and 24-hour urine protein levels (p >0.05). Con-
trary to which, a significant negative correlation was 
found between UACR and eGFR (p = 0.0236) as per 
Spearman correlation (-0.2065). 

Gender distribution of patients in relation to their 
GFR revealed a statistically significant association be-
tween the two (p =0.008). 

The sensitivity, specificity, positive predictive val-
ue, negative predictive value, and accuracy of UACR in 
predicting microalbuminuria was 100%, 68.7%, 51.6%, 
100%, and 76.6% respectively. A very strong statistical 
significance was established (p <0.001) between UACR 
and microalbuminuria. In the case of predicting mac-
roalbuimuria using UACR, the sensitivity, specificity, 
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*GR MRD stands for grade of medical renal disease
Figure 2: Distribution of ultrasonography findings among 120 patients with type 2 diabetes mellitus. 
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positive predictive value, negative predictive value, and 
accuracy was found to be 100%, 97.1 %, 97.9%, 100%, 
and 98.6%. UACR emerged as an efficacious predictor 
of macroalbuminuria with a highly significant associa-
tion between the two (p <0.001). 

DISCUSSION
The present study aimed at conducting a compre-

hensive analysis of factors influencing proteinuria, 
and more specifically albuminuria. Most patients 
were grappling with type 2 diabetes mellitus for the 
past 1-2 years (44.2 %), hence giving sufficient time 
for proteinuria to progress and show signs of renal 
disease. This is evidenced by several factors such as 

elevated levels of HbA1C, prevalence rates of micro-
albuminuria and ultrasonographic findings in pa-
tients. 

As per 24-hour urine samples, normoalbuminuria 
was predominant among study participants (40.8%) 
however spot urine samples reported a predominance 
of microalbuminuria among the cohort (50%). Hong 
et al. reported microalbuminuria (ACR: 30 – 300 
mg/g) in 31.5% patients while 7.1% had normoalbu-
minuria (ACR: <30 mg/g). 7 This dissonance in results 
can be attributed to the inclusion of only chronic kid-
ney disease in the study conducted by Hong et al., and 
the exclusion of patients suffering from chronic renal 
failure in our study. Low-level albumin excretion, i. e., 

Table 1
Mean distribution pattern of clinical variables across 24 hour urine protein quartiles. 

Clinical variable 24-hour Urine Protein Total p value
<150 150-300 300-1000 >1000

Urine albumin (mg/dl) 10.93±10.79 83.72±29.69 174.12±82.97 320.91±61.3 107.38±112.08 <0.001**
Urine
creatinine (mg/dl) 

324.80±141.11 392.00±125.26 360.64±99.97 243.18±85.74 339.94±125.92 0.008**

UACR# (mg/gm) 50.87±83.53 226.27±76.68 492.61±206.77 1462.77±526.44 361.21±449.83 <0.001**
BMI# (kg/m2) 23.02±3.51 24.91±4.20 24.46±4.45 24.27±4.56 23.92±4.08 0.236
FBS# (mg/dl) 154.45±40.84 148.00±31.59 171.19±54.45 175.64±70.98 161.28±48.58 0.170
PP# 208.49±63.85 213.78±78.76 246.64±85.22 241.45±70.40 225.66±75.96 0.083
HbA1c (%) # 8.55±1.61 9.03±1.80 8.94±1.74 9.62±1.85 8.86±1.71 0.265
Urea (mg/dl) 33.24±9.73 38.72±13.65 32.38±13.83 34.91±11.38 33.92±12.09 0.293
Serum creatinine (mg/dl) 1.17±0.28 1.41±0.26 1.31±0.44 1.41±0.37 1.28±0.36 0.038*
Total cholesterol (mg/dl) 162.88±42.31 169.22±43.31 155.93±42.99 165.45±44.99 161.63±42.65 0.699
TGL# (mg/dl) 153.20±62.23 160.11±74.79 156.21±66.94 116.64±25.70 151.94±63.97 0.280
HDL# (mg/dl) 35.37±9.06 36.72±8.79 34.29±9.10 38.18±8.34 35.45±8.94 0.556
LDL# (mg/dl) 75.14±27.43 85.44±30.39 73.19±28.49 82.27±22.31 76.66±27.87 0.391

#UACR – Urine albumin creatinine ratio; BMI- Body mass index; FBS – Fasting blood sugar; PP- Post prandial blood sugar; HbA1c 
– Glycosylated haemoglobin; TGL – Triglyceride level; HDL- High density lipids; LDL- Low density lipids. 

Table 2
Frequency table of glomerular filtration rate across 24-hour urine protein quartiles. 

Clinical variable 24 hour Urine Protein Total
<150 150-300 300-1000 >1000

Kidney Failure ESRD# 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 
Severe Decreased GFR# 0(0%) 0(0%) 3(150%) 1(9.1%) 4(3.3%) 
Kidney damage with
moderate decreased GFR#

19(38.8%) 14(77.8%) 21(1050%) 8(72.7%) 62(51.7%) 

Kidney damage with
mild decreased GFR#

24(49%) 4(22.2%) 12(600%) 1(9.1%) 41(34.2%) 

Kidney damage with
Normal or Increased GFR#

6(12.2%) 0(0%) 6(300%) 1(9.1%) 13(10.8%) 

#ESRD – End stage renal disease and GFR – Glomerular filtration rate
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microalbuminuria, has been recognized as a predictor 
of nephropathy in patients with diabetes mellitus. 15

The UACR in spot urine samples which are the 
representative of the urine albumin excretion demon-
strated remarkable correlation with 24-hour urine pro-
tein levels. This observation is reinforced by findings 
of Teo et al. who reported UACR to highly correlate 
with 24 hr urine protein (r = 0.99, 95% CI 0.99-0.99), 
while its counterpart i. e. urine protein creatinine ratio 
(UPCR) did not fare as well as UACR. 16

For renal patients with macro-albuminuria, the 
daily urine albumin excretion correlates with the re-
nal outcome. Patients with proteinuria <1 g/day have 
a much better renal prognosis than a patient with 
urine protein >3 g/day. Thus urine protein is of par-
amount importance in the prevention, diagnosis and 
risk stratification of renal patients. Palmer expounded 
the clinical significance of urine albumin excretion, 
noting that not only is the magnitude of baseline pro-
teinuria is an accurate predictor of renal outcome, but 
reduction in urinary protein excretion correlates with 
long-term preservation of renal function and lower 
cardiovascular risk. 16 Hence urine albumin excretion 
becomes an indispensible clinical variable to be con-
sidered while evaluating the response to treatment. 

None of our patients had normal HbA1C level 
with a majority of the patients (61.7%) having elevated 
HbA1C in the higher range (6- 9%). A study by Kundu 
et al. found that elevated HbA1C corresponded with 
increased urinary microalbumin levels. This study 
also stated that microalbumin levels show a linear 
correlation with the duration of diabetes and HbA1C 
levels. 18 In the current study, comparison of urine al-
bumin and urine creatinine with different levels of 24 
hour also reflected a significant correlation (p <0.001). 
Similarly, a study conducted by Fakhar et al. on 289 
patients reported that patients with a positive spot 
urine microalbumin test had a statistically significant 
probability of having a confirmed diabetic nephropa-
thy on 24-hour urinary protein test (p<0.05). 2 

Observations of Ruggenenti et al. suggest that the 
random urine protein : creatinine (P: C) ratio is more 
accurate index of kidney traffic of plasma proteins 
compared to 24-hour urinary total proteins. 19 The 
spot morning urine P: C ratio is independent of errors 
and it is also very minimally affected by wide varia-
tions in urinary protein excretion rate which is asso-
ciated with changes in posture, physical activity and 
hemodynamic factors. Beside type 2 diabetes mellitus 

the significance of P: C ratio was shown in various 
conditions like type 1 diabetes mellitus, non-diabet-
ic renal failure, pregnancy, preeclampsia, renal trans-
plantation, and lupus nephritis etc. 

In this study, ultrasonography was also undertak-
en to demonstrate the manifestation of proteinuria 
and its link with deteriorating renal prognosis, which 
hasn’t been covered by previous studies investigating 
spot UACR as a predictor of proteinuria. Ultrasonog-
raphy showed remarkable findings in 62.5% of the 
cohort, among which fatty liver, medical renal disease 
(grade 1, 2 and 3), chronic cystitis, and liver cirrhosis 
were reported in descending order of their incidence. 
These findings depict the gradual progression of dia-
betic nephropathy among the cohort which consisted 
mainly of patients with normoalbuminuria and mi-
croalbuminuria. 

The specificity, positive predictive value and accu-
racy of UACR in predicting macroalbuminuria was 
greater than that seen in the case of microalbumin-
uria. The sensitivity and negative predictive value of 
UACR as a predictor was equivalently high among 
the two types of albuminuria. A study by Nah et al. 
on the UACR in prediabetics and diabetics reported 
that overall sensitivity, specificity, positive predictive 
value, negative predictive value, and overall accuracy 
of the UACR determined by strip test in spot samples 
of diabetic patients was 80.0%, 91.6%, 81.0%, 91.1%, 
and 88.0%, respectively. 20 Results of these two studies, 
therefore emphasize the efficacy of UACR as a salient 
diagnostic tool for albuminuria. 

The inclusion of a single spot urine sample, which 
fails to eliminate daily variation in urinary albumin 
excretion rate, exclusion of patients with uncontrolled 
hypertension, congestive cardiac failure, pregnant 
women, patients admitted under critical care may 
cause underestimation of diabetic nephropathy preva-
lence rates is the limitation of this study. Future studies 
can follow up this urinalysis with a corresponding his-
topathological examination of renal tissue to confirm 
proteinuria. 

CONCLUSION
Urine protein estimation by 24 hr collection is a 

cumbersome task with many errors. Random urine 
sample collection is simple procedure and can be done 
at any time of the day, though few studies recommend 
morning samples. UACR is a simple and convenient 
test for detecting proteins in urine >150 mg/24 hr and 
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overcomes the pitfalls of 24 hr urine protein estima-
tion. Therefore UACR ratio estimation in spot urine 
samples is a reasonable alternative that should be in-
troduced and adopted in practice for diagnosing pro-
teinuria and especially macroalbuminuria in type 2 
diabetes mellitus patients. 

Conflict of interest
Authors have no conflict of interest to declare. 

Acknowledgments
Nil

Sources of support
Nil

Presentation/prior publication
Nil

REFERENCES
1. Shaik J and Shaik IM. Study of 24 hours urinary 
proteins, creatinine, & serum total protein and creati-
nine in diabetic and hypertensive patients. The Phar-
ma Innovation Journal 2018; 7(10): 18-21.
2. Fakhar A, Tanvir SS, But GD, Asif N. Efficacy of 
Spot Urinary Albumin Excretion Test for the Detec-
tion of Early Nephropathy. JIMDC. 2017; 6(2): 58-63.
3. Yadav BK, Adhikari S, Gyawali P, Shrestha R, Pou-
del B, Khanal M. Use of protein: creatinine ratio in a 
random spot urine sample for predicting significant 
proteinuria in diabetes mellitus. Nepal Med Coll J. 
2010; 12(2): 100–105.
4. Biradar SB, Kallaganad GS, Rangappa M, Kashi-
nakunti SV, Retnakaran R. Correlation of spot urine 
protein-creatinine ratio with 24-hour urinary protein 
in type 2 diabetes mellitus patients: A cross sectional 
study. J Res Med Sci. 2011; 16(5): 634-639.
5. Methven S, MacGregor MS, Traynor JP, O’Reilly DJ, 
Deighan CI. Assessing proteinuria in chronic kidney dis-
ease: protein-creatinine ratio versus albumin–creatinine 
ratio. Nephrol Dial Transplant. 2010; 25(9): 2991–2996.
6. Fotheringham J, Campbell MJ, Fogarty DG, El 
Nahas M, Ellam T: Estimated albumin excretion rate 
versus urine albumin-creatinine ratio for the estima-
tion of measured albumin excretion rate: derivation 
and validation of an estimated albumin excretion rate 
equation. Am J Kidney Dis 2014; 63: 405-414.
7. Hong DS, Oh IH, Park JS, Lee CH, Kang CM, Kim 
GH. Evaluation of Urinary Indices for Albuminuria 

and Proteinuria in Patients with Chronic Kidney Dis-
ease. Kidney Blood Press Res. 2016; 41(3): 258–266.
8. Eknoyan G, Hostetter T, Bakris GL, Hebert L. Pro-
teinuria and other markers of chronic kidney disease: 
A position statement of the national kidney founda-
tion (NKF) and the national institute of diabetes and 
digestive and kidney diseases (NIDDK). Am J Kidney 
Dis 2003; 42: 617.
9. Wu H, Peng Y, Chiang C, et al. Diagnostic Per-
formance of Random Urine Samples Using Albumin 
Concentration vs Ratio of Albumin to Creatinine for 
Microalbuminuria Screening in Patients With Diabe-
tes Mellitus: A Systematic Review and Meta-analysis. 
JAMA Intern Med. 2014; 174(7): 1108–1115.
10. American Diabetes Association: Consensus de-
velopment conference on the diagnosis of coronary 
heart disease in people with diabetes. Diabetes Care 
21: 1551– 1559, 1998.
11. Powers AC. Diabetes mellitus. In: Fauci AS, 
Braunwald E, Kasper DL, Hauser SL, editors. Harri-
son’s Principles of Internal Medicine. 17th ed. Phila-
delphia: McGraw-Hill Professional; 2008.
12. Suresh K. P. and Chandrasekhar S. Sample Size esti-
mation and Power analysis for Clinical research studies. 
Journal Human Reproduction Science 2012; 5(1): 7-13.
13. Botev R, Mallié JP, Couchoud C, et al. Estimating 
glomerular filtration rate: Cockcroft-Gault and Mod-
ification of Diet in Renal Disease formulas compared 
to renal inulin clearance. Clin J Am Soc Nephrol. 2009; 
4(5): 899-906.
14. WHO Expert Consultation Appropriate body-
mass index for Asian populations and its implications 
for policy and intervention strategies. Lancet 2004; 
363: 157–163.
15. Idowu AA, Ajose AO, Adedeji AT, Adegoke AO, 
Jimoh KA. Microalbuminuria, Other Markers of Ne-
phropathy and Biochemical Derangementsin Type 2 
Diabetes Mellitus: Relationships and Determinants. 
Ghana Med J. 2017; 51(2): 56-63.
16. Teo BW, Loh PT, Wong WK, Ho PJ, Choi KP, Toh 
QC, et al. Spot urine estimations are equivalent to 
24-hour urine assessments of urine protein excretion 
for predicting clinical outcomes. Int J Nephrol. 2015; 
2015: 156484.
17. Palmer BF. Proteinuria as a therapeutic target 
in patients with chronic renal failure. Am J Nephrol 
2007; 27: 287–293.
18. Kundu D, Roy A, Mandal T, Bandyopadhyay U, 
Ghosh E, Ray D. Relation of microalbuminuria to gly-



292 | Cardiometry | Issue 26. February 2023

cosylated hemoglobin and duration of type 2 diabetes. 
Niger J Clin Pract. 2013; 16(2): 216-220.
19. Ruggenenti P, Gaspari F, Perna A, Remuzzi G. 
Cross sectional longitudinal study of spot morning 
urine protein: creatinine ratio, 24 hour urine protein 
excretion rate, glomerular filtration rate, and end stage 

renal failure in chronic renal disease in patients with-
out diabetes. BMJ. 1998; 316(7130): 504–509.
20. Nah EH, Cho S, Kim S, Cho HI. Comparison of 
Urine Albumin-to-Creatinine Ratio (ACR) Between 
ACR Strip Test and Quantitative Test in Prediabetes 
and Diabetes. Ann Lab Med. 2017; 37(1): 28-33.



Issue 26. February 2023 | Cardiometry | 293

ORIGINAL RESEARCH Submitted: 21.01.2023; Accepted: 10.02.2023; Published online: 25.02.2023

Adverse Effects of Online 
Education on Student Engagement 
during Covid-19: Review, 
Synthesis and Research Agenda

Subhasis Sen*, Sweta Banerjee

Sri Balaji University, Pune (SBUP), S. No. 55/2-7, Tathawade, 
near Wakad, Off Mumbai-Bangalore, Pune – 411033, India

*Corresponding author: 
Mobile: 8308825090
subh. inc@gmail. com 

Abstract
The study reviews the relationship between ethical consider-
ation and student engagement with reference to online ed-
ucation among school, under graduate, and post graduate 
learners. COVID-19 outbreak has changed the way education 
been delivered. The exploratory research suggests a concep-
tual framework which can be adapted by schools and educa-
tional institutions to address to the concerns of students like 
stress, anxiety, and ethics. Online teaching strategies should 
ensure emotional, cognitive, and social engagement among 
student managers leading to ideal teacher-student and stu-
dent-student interactive environment. The future research 
is expected to establish a relationship between student en-
gagement and ethical consideration and role of mediators like 
stress and anxiety negatively affecting online learning. In the 
midst of COVID-19 pandemic, higher educational institutions 
should be equipped with content and resources that are lead-
ing to learning outcomes. 
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Introduction
COVID-19 outbreak reverberated repercussions in 

most quarters across the world (Selvaraj et al., 2021). 
The various platforms of education include large mul-
titude of registered pupils along with dedicated acade-
micians who were thrown off balance through differ-
ent situations of societal distress. As a result, it incurred 
a deep sense of grief, sleeplessness and loss of appetite. 
Anxiety disorder among millions of academicians and 
learners whose resilience had been overwhelmed and 
rendered powerless. Education sector adopted nega-
tive coping mechanisms in most cases. Earlier routine 
of classes in academic classes got cemented at home. 
Education is like a river flowing fearlessly downstream 
hungry to reach the ocean. Sudden alternation in the 
system veered away from traditional teaching into the 
online stream (Kumar, 2021). Teaching and learning 
fraternity and society entered a new-fangled, hither-
to little known methods through electronic device. 
Online education gained primacy attracting millions 
of learners into its fold. What suffered was the criti-
cal quality of team workmanship and demonstration 
of personality. Crisp articulation, active listening for 
effective communication, credible data exchange and 
information to drive any contentious points. Messages 
a person sends out consciously or unconsciously are 
often verbal in nature and are automatically evaluated 
by the receiver, conveys more meaning than the spoken 
word and becomes operative the moment they make 
their presence physically. Study of the eye behaviour 
called oculesics, acts like a mirror revealing individu-
al emotions and feelings of annoyance, disgust, joy or 
sorrow. Voice also reveals a host of information about 
the speaker. Human contact is therefore vital to com-
munication. It became a critical time for humanity and 
thinking machines – changing our personal and pro-
fessional lives. There is however, a potential liability 
in misuse of e-learning. Volatile and rapidly changing 
environment with a Google mission to arrange a profi-
ciency in communications in order to make it univer-
sally viable. We do not make decisions based on our 
intelligence but based on our morality, ethics informed 
by our intelligence. Students engagement had been the 
quintessence of learning (Peng, 2017). There always 
remains a loophole when in a non-existent facility 
of timely intervention by teachers to help students to 
analyse and evaluate. Emergence of COVID-19 pan-
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demic created a crisis situation in which offsetting 
this by countering with something of equal force was 
non-existent. Meanwhile the process of digitalization 
permitted academicians to widen the various layers of 
educational assets and impact the existing state of af-
fairs (Aagaard & Lund, 2020). This however, received a 
contrary situation developed by teaching online, pres-
surized with the alternative development of improv-
ing digital proficiency and to organize viable learning 
process in adverse situations limited by time (Lang-
ford & Damşa, 2020; Damşa et al., 2021). In a study 
by Selvaraj et al. (2021), 95 percent preferred learn-
ing by attending schools physically than online mode 
during pandemic. The reason is presumed to be owing 
to the deficiencies in the online system of education 
for instance communication, technical flaws, societal 
interchanges etc. albeit the multiple efficacies of pro-
cessing and cost savings (Kumar, 2010). Even among 
college students there was a very low positive response 
when it was asked whether virtual learning can replace 
traditional education. UNESCO predicted by the end 
of the first quarter of 2020, almost 200 nations might 
be implementing total lockdown, adversely impacting 
around 75 percent of the entire community of learn-
ers (UNESCO, 2020). According to UNESCO and 
study by Kanik (2021), during the first week of April 
2020, “the pandemic accelerated around the world 
with over 1.5 billion students in 194 countries affected 
by country-wide school closures, accounting for 91.3 
percent of total enrolled students, which later dropped 
to over 60 percent in July, still affecting over one bil-
lion students worldwide”. Due to implementation of 
total lockdown institutions adapted to online teaching 
style spontaneously to carry on the existing process of 
learning to replace the long standing inter-personal 
system of education which had to be eliminated ow-
ing to inadvertent change of climate in the field of ac-
ademics. Thereby, involvement of students in digital 
educational mode invited elements such as attendance 
percentage, assessment process, learning hours, degree 
of interest, health issues, technical glitches, and social 
interaction. On the contrary, network issues, lack of 
training and awareness in teaching-learning pedagogy 
brought about challenges to higher education teach-
ers during COVID-19 (Arora & Srinivasan, 2020). 
The study explored adverse factors affecting emotion-
al well-being for student engagement towards online 
learning which encompasses stress, anxiety, and ethi-
cal consideration related to academic endeavour. 

Student Engagement
Every challenge begins with a potential solution. 

Student engagement includes physical self, energy, in-
tellectual self, mental self and blissful self associated 
with emotions, cognition and behaviour. Open-mind-
edness in social media interaction about education 
revealed the dialogues for information motivation 
and reflected theoretical and pedagogical significance 
(Manu et al., 2021). Ralph Tyler’s research initiated 
over seven decades back dwelt on the association be-
tween classroom exercises and their induction by pu-
pils (Axelson & Flick, 2011; Bar, 2009). Kahu (2013) 
described student engagement as an “individual state 
of mind” that involved feelings, understanding and 
physical reaction. Student behaviour was not a pri-
mary concern of research. This was because as stat-
ed by Krause & Coates (2008) – “the degree to which 
students engage in higher education activities that 
research indicates are associated with high quality 
learning outcomes”. Conrad and Donaldson (2004, p. 
7) stated that “engaged learning stimulates learners to 
actively participate in the learning situation, and thus 
gain the most knowledge from being a member of an 
online learning community” abetting the efficiency of 
online education. The manner in which teachers and 
fellow students exchange ideas and information could 
be signals of student engagement in the field of knowl-
edge (Kahu, 2013; Nora et al., 2005). Fredricks et al. 
(2004) expounded the theory of three types of engage-
ments (behavioural, emotional, cognitive) revealed 
through research. Behavioural engagement hinted at 
the level to which students got immersed in the learn-
ing process (Fredricks et al., 2004; Kahu, 2013; Zepke, 
2016). Time and effort are also a part of the yardsticks 
measuring behavioural trends in the process of learn-
ing (Fredricks et al., 2004; Kahu, 2013; Bar, 2009; Les-
ter, 2013; Trowler, 2010), progress towards exchange 
of ideas with peers and teachers as well as staff mem-
bers (Kahu, 2013; Kuh, 2009; Zepke & Leach, 2010). 
Most constant indicators of behavioural engagement 
reflecting revelations of students behaviour were pre-
sented by Pace (1980) and Astin (1984), pioneering a 
theory of student engagement in terms of quantity and 
quality exerted in learning. The level of feelings and 
involvement is the emotional response of student de-
sire for learning (Fredricks, 2011; Lester, 2013; Trowl-
er, 2010). Signs of emotional involvement envelops an 
approach to learning, interests and values (Fredricks, 
2011; Kahu, 2013; Lester, 2013; Trowler, 2010; Wit-
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kowski & Cornell, 2015), along with a sense of cama-
raderie with the learning group (Fredricks et al., 2004; 
Kahu, 2013; Lester, 2013; Trowler, 2010). Spontaneous 
feeling of engagement is adjudged through self-report-
ing procedures and delivers introspection of a partic-
ular topic, ways of teaching or sentiment of the teach-
er (Fredricks, 2011; Lester, 2013). Lastly, cognitive 
engagement is defined as the level to which students 
were involved in learning and the amount of effort put 
in by students mentally to discover and gain mastery 
over the contents (Fredricks, 2011; Lester, 2013). In-
dications of cognitive engagements were included in 
learning and motivation (Neier & Zaye (2015), Les-
ter, 2013; Richardson & Newby, 2006; Zepke & Leach, 
2010, Manu et al., 2019), deep desire to sweep across 
academic hurdles and to face and fulfil expectations 
(Fredricks, 2011; Bar, 2009; Trowler, 2010); deep 
analysis of information by way of analytical acumen, 
regulatory self-discipline setting of targets, methods 
of approach, designing the approaches to learning 
and self-assessment of progress of learning(Fred-
ricks, 2011; Lester, 2013) and the practical aspect of 
accumulation of knowledge (Bar, 2009; Huaisheng et 
al., 2019). A large volume of literature highlights the 
manner in which students utilize active learning and 
high intellectual acuity in order to reach a level of ex-
cellence towards grasping the content. Widlund et al. 
(2021) is of the opinion growth-mixture modelling of 
student engagement in categories form four clear tra-
jectory profiles: positive academic well- being (high 
and steady engagement, low and steady burnout); 
negative academic well-being (low U-shaped engage-
ment increasing burnout); disengaged (low U-shaped 
engagement but also low and stable burnout) and de-
clining but U-shaped engagement increasing burnout. 
School engagement has been identified as a multi-di-
mensional structure including affective, cognitive and 
behavioural contents (Appleton et al., 2006). School 
engagements, based on work-related engagement 
(Schaufeli et al., 2002; Schaufeli et al., 2006) has been 
revealed as highly focussed structure stressing the 
affective composition of school engagement by de-
tailing students’ psychological engagement in greater 
details. Within this frame, school engagement is de-
fined as a psychologically affective state recognized 
as achievement oriented, a state of mind including 
the components of energy, dedication and absorp-
tion (Salmela-Aro & Upadyaya, 2012; Schaufeli et al., 
2002). The significance of energy is apparent in the 

degree of interest and desire to spend time in school 
work linked to a constructive, planned approach in 
facing challenges. A positive mental framework in 
carrying out the process of learning in a focussed and 
determined manner is what aptly defines dedication 
towards fulfilment of objectives. The satisfaction in 
one’s achievement is an uplifting, motivating and in-
spirational self-support can be defined as absorption, 
resulting in total involvement in the field of studies. 
Energy, dedication and absorption are integrated and 
dynamically inter-regulated despite the subtle differ-
ences (Salmela-Aro & Upadyaya, 2012). The basic el-
ements of school engagement, within younger group 
of students was prescribed as a constructive involve-
ment. However, afterwards in context of elder univer-
sity level students’ engagement, they grew more seg-
regated (Salmela-Aro & Upadyaya, 2012; Schaufeli et 
al., 2002). In fine, this study is an endeavour to expe-
dite the adversities that affect student engagement in a 
broader horizon of academic pursuit. 

Stress
Generally, stress comprises of emotionally aroused 

knowledge and skills gained from life through distress-
ing facts and events of a lifetime (Levin, 2005). The 
review of experimental related observations showed 
multifarious dimensions and attitudes towards ex-
plaining stress as a mental expression (Dinse et al., 
2017; Dziuban et al., 2015; Gray & DiLoreto, 2016; Mc-
Cullough et al., 2015; Parahoo et al., 2016; Richardson 
et al., 2017; van Ast et al., 2014). These specifications 
differ according to variegated scope of investigations 
related to stress. Consequently, in view of investiga-
tive research the idea of stress was in practice shown 
as the depth of intuitive findings of psychological and 
mental agitations undergone by the pupils involved in 
the methodical learning systems. Focusing on stress as 
related to mental state in general (Lazarevic & Bentz, 
2021), only certain aspects of stress were kept in the 
periphery of research. In view of this research, the 
idea of stress was projected for practical purpose, as 
an assessment of cognitive self-study of the intellectual 
and emotive distress and dilemma felt by students en-
gaged in their educational pursuits. The psychological 
agitation was highlighted by a deep inner depression 
as pinpointed by Hood et al. (2015) affiliated to the 
performance of educational intake and frustrations a 
learner was incapable of facing in the challenging at-
mosphere of increasing knowledge. The psychologi-
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cal disturbances connected with debilitating societal 
hurdles students confront. It is a compulsion for stu-
dents to partake in social and inter-personal activities 
related to the disciplines of the stipulated programmes 
such as working with others in a project (sharing ideas 
and activities etc.). Lazarevic & Bentz (2021) delved 
deep into the application of stress to multifarious in-
gredients connected to learning such as acquiring 
skills related to academic assignments like targets in 
submissions of observations, interactions with fellow 
pupils, family and society as well as living upto the de-
mands of teachers, planning activities as well as emo-
tional, physical and mental extortion resulting from 
excessive and prolonged stress involving the vagaries 
of unpredictable queries and disputes arising within 
the periphery of educational environment. According 
to Kathuria (2021), students who were attending on-
line lecture sessions used handheld devices like mo-
bile phones, tablets but unable to concentrate for long 
duration due to small screen size. To add fuel to their 
worries, data packs were not having unlimited access. 

Anxiety 
Worldwide, system of education faced and unheard 

of arduous task of emphatic exchange with regard to 
maintaining a distance between individuals concerned 
during the period overwhelmed by COVID-19 (Srivas-
tava et al., 2021). Unimaginable instances kept recurring 
owing to extreme elevated degree of physical and men-
tal distress and endless stream of unpredictable chain 
of events in day to day affairs throughout the world 
(Imperatori et al., 2020). It became evident that the 
prevalent psychosomatic problems of the population 
further escalated by the COVID-19 pandemic chiefly 
caused by the sudden halt in functioning of educational 
establishments, disruption of discipline regularity and 
disputatious social interactions (Cao et al., 2020). In the 
territory of academic excellence, proficiency and prog-
ress, anxiety has been the subject of primary concern 
to clinical investigators for a period spanning several 
decades (Hilliard et al., 2020). Although online system 
of education boasted of advantages of incorporate, co-
hesive processes, pupils underwent a series of unprece-
dented mental strengths, anxiety, disappointments and 
bafflements while participating in educational activities 
(Bakhtiar et al., 2018; Kwon et al., 2014; Capdeferro and 
Romero, 2012; Oliveira et al., 2011). These disagreeable 
mental conditions according to clinical reports of ex-
perts were a result of multifarious events which unex-

pectedly reared heads in the field of education, interact-
ing with an unknown, invisible person, the necessity to 
respond to their needs, coming into conflicts and sup-
plementary doubtful proposals in offer (Brindley et al., 
2009). Research work on anxiety reduced considerably 
in terms of exploration of the mental, psychotic states 
of students in confrontation with day to day dealing 
with a novel online system and subsequent adjustments 
to its methods (Hilliard et al., 2020). Cao et al. (2022) 
conducted a research on the dominance of distress, 
dejection, despondency and post-traumatic stress syn-
drome (PTDS) and the jeopardies and hazards within 
a wide network of not fully matured adolescence from 
China caused in the post pandemic and lockdown 
period prevalent. Results of the research brought out 
a detrimental impact in interaction within the family 
and society at large resulting in the possible outcome 
of a dangerous deterioration in mental health of ado-
lescents. The research declared around 41 percent stu-
dents faced hazardous psychosomatic trauma and 65 
percent were dissatisfied by the online modus operandi 
of education during COVID-19 in Pakistan (Khawar et 
al., 2021). 

Ethical Consideration
Acceptance of technology into academic environ-

ment of 21st century was not friction-free. The obsta-
cles comprised of paucity of professional backup; inad-
equate technological acumen of tutors; disruption in 
access to technology; and dissensions on opinions of 
effective class curriculum instructions (Landoni et al., 
2021; Domingo & Garganté, 2016; Kearney et al., 2018; 
Muir-Herzig, 2004; Presby, 2017). Moor (1985) initiat-
ed the foundation of principles of computer ethics and 
stated analytically the disposition of social impact of 
computer and similar formulation and justifications of 
the principles in the ethical utilization of technology in 
the field of education. This explanation stressed upon 
a person’s capacity for exchange of mental acuity with 
technology i. e. activities based on digital-cum-techni-
cal devices or impacted by digital-cum-technical de-
vices (Kizza et al., 2007). The stress here is upon an 
interaction between individual and technology, i. e., 
‘‘human actions that are rooted in computer technolo-
gy or influenced by computer technology’’ (Kizza et al., 
2007). Four decades have passed yet hindrances posed 
by usage of computer technology are yet to be effaced 
(Kizza, 2013). Students of Philippines according to a 
study were discontented with the methods adopted for 
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online teaching because of problems they faced with 
cognitive access to the system (Khawar et al., 2021; 
Pastor, 2020). In India setback and disappointments 
of online education in all probability could be tech-
nological constraints, distractions, instructors’ defi-
ciencies, learners’ lack of efficiency, spiralling tuition 
fees and health issues (Muthuprasad et al., 2021). In a 
management education setup and research conducted 
by Das and Bhuwandeep (2022) considered manage-
ment students for an online survey. The age group of 
the respondents were 20-27 years. The male students 
in the sample were 1.6 times the female. Data analy-
sis reflected 40 percent of the attendees participated 
in less than 50 online class-hours in a month, 42.9 
percent students attended between 50 and 100 online 
class-hours of in a month, and remaining 17.1 percent 
were present online for over 100 hours of online classes 
per month. It clearly showed a gap between institution 
deliverable and student engagement during online ses-
sions. From an ethical perspective the level of engage-
ment in the online mode of education were affected 
due to the class timings and teaching pedagogy. The 
next most important unethical issues as faced by on-
line management students were method of evaluation 
and duration of session. The level of engagement varies 
because of lack of ethical consideration in an online 
academic system. The findings of a study by Kanojia et 
al. (2022) stated the role of leadership, strategy, culture, 
research infrastructure and funding backed by inno-
vative teaching-learning practices are key indicators of 
technological development in academia. 

Conceptual Framework
The researchers here, proposed a conceptual 

framework based on the above studies. The Parallel 
Mediation diagram is given below. 

Figure 1 showed ethical consideration (X) as an 
independent construct and student engagement (Y) is 
a dependent construct. The mediators (M1 and M2) 
impacting relationship between ethical consideration 
and student engagement in an online education sys-
tem were stress and anxiety. The COVID-19 effect 
on online learning engagement could be further ex-
panded to ascertain psychological changes in terms of 
behaviour, cognition, and emotion as introduced by 
Fredricks et al. (2004) and supported by Salas-Pilco et 
al. (2022). The inductive inference from the above re-
view of literature raised few investigative proposition 
in the form of questions for further empirical research. 

 

 

 

 

Stress (M1) 

Student 
Engagement (Y) 

Ethical 
Consideration 

Anxiety (M2) 

Figure 1

RQ1: Do we have a significant association between 
student engagement and ethical consideration?

RQ2: Do we have a mediation effect of stress influ-
encing the association between student engagement 
and ethical consideration?

RQ3: Do we have a mediation effect of anxiety 
influencing the association between student engage-
ment and ethical consideration?

Future research directions
The future researchers can do an empirical study 

of the above model as a contribution towards online 
academic world in terms of ethical behaviour to be 
demonstrated by academic institutions for student 
engagement especially during COVID-19 pandem-
ic. The model can be further explored separately for 
school level, undergraduate and post graduate educa-
tion. The variables for ethical consideration in online 
education can be technological constraint like internet 
bandwidth and availability of uninterrupted electrici-
ty; tuition fees, health concern, instructors’ competen-
cy, and learners’ efficacy. The sub-constructs for stu-
dent engagement can be behavioural, emotional, and 
cognitive whereas in a school setup it can be energy, 
dedication, and absorption as observed by previous 
researchers. The mediating factors like stress, anxiety, 
burnout, fatigue, and mental disorder can be included 
in relation to ethical consideration and student en-
gagement. Elshami et al. (2022) stated in their research 
on healthcare education that “online learning as a con-
sequence of the COVID-19 pandemic on education is 
a global educational fact, future research studies in the 
field of online learning and student engagement are 
required”. 

Conclusion
Engagement with learners could be considered as 

an essential strategy for the holistic development and 
academic excellence in online and hybrid mode of 
education offered by schools and Higher Education 
Institutions (HEIs). The key issues affecting student 
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engagement in online classroom were ethics, stress, 
and anxiety. According to Baloran et al (2021), there 
is a need to invest in the process of learning manage-
ment and online learning tools for HEIs. In the midst 
of COVID-19 pandemic, higher educational institu-
tions should be equipped with content and resourc-
es that are leading to learning outcomes. In addition, 
the education system should help in assistance and 
adaptability of faculty members in virtual academ-
ic delivery. Online teaching strategies should ensure 
emotional, cognitive, and social engagement among 
student managers leading to ideal teacher-student and 
student-student interactive environment. 
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Abstract 
The unchecked proliferation of abnormal cells in the lung is 
known as lung cancer, and it is one of the major causes of 
death globally. The most accurate way for finding malignant 
lung nodules is a thorax Computed Tomography (CT) scan. A 
spherical lesion called a lung nodule can either be malignant 
or not. Lung cancer appears as rounded, white shadow nod-
ules on the CT scan. The candidate ROIs are calculated using 
existing method and some blood vessels are removed using 
rule-based methods based on the candidate ROIs’ shape fea-
tures. Next, the candidate ROIs’ remaining grey and texture 
features are calculated, and are given to the classifier to cate-
gorize the candidates. The rule-based technique has no omis-
sions, according to experimental results, however the misclas-
sification probability is too high. Therefore, in the proposed 
method, by computing the texture features from the Grey 
Level Co-occurrence Matrix (GLCM) in the wavelet domain, 
the nodules were identified and CT images were categorized 
using Convolutional Neural Networks (CNN) into two groups: 
those with and those without malignant lung nodules. In this 
work, two classifiers Support Vector Machine (SVM) and CNN 
are used for the recognized lung cancer image to determine 
the severity of the condition. Comparisons between SVM and 
CNN classifiers are done with regard to quality parameters 
including accuracy and sensitivity. 
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1. Introduction
Traditionally, nodule morphology and clinical cir-

cumstances have been used by doctors to examine, eval-
uate, and interpret lesion information. If there are a lot 
of cases, radiologists will have a difficult time interpret-
ing each lesion. Additionally, because of its inefficiency, 
patients can lose the ideal opportunity for therapy. The 
clinicians’ professional levels vary, and the diagnosis 
is arbitrary. Clinicians may interpret cases differently. 
Clinicians do not utilize the CT imaging data to their 
full potential because of personal physical character-
istics related to their health, such as the limitations of 
the human visual system, distraction and exhaustion. 
Therefore, an automatic mode is required, which might 
assist medical professionals in CT image processing, 
can reduce work, and accuracy can be improved. 

It is suggested that computer-aided diagnostic 
(CAD) [1-2] systems help practitioners evaluate med-
ical data and identify diseases. There are two cate-
gories of CAD: detection systems (CADe) and diag-
nostic systems (CADx). Finding specific anomalies is 
the aim of CADe, which seeks to pinpoint the image’s 
interest regions. The CADx system offers clinical aid 
to doctors in identifying the type, stage, severity, pro-
gression, and deterioration of disease. Only informa-
tion pertinent to diagnostics can be used by the CADx 
system. Three steps of a CAD are often involved in an 
early diagnosis of lung cancer: data collecting, nod-
ule candidate segmentation [3-5], and nodule type 
categorization. The classification of nodule types is 
the step that matters the most among these because 
it can give clinicians crucial information they can use 
to reach a choice. An extension of CAD, radiomics 
evaluates numerous physiological processes after ex-
tracting a big number of measurable image features 
from a huge number of patient data. The global CAD 
market is estimated to develop at a Compound Annu-
al Growth Rate (CAGR) of 11.5% over the forecasted 
period, reaching $2.2 billion by 2023. 
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There are basically two study directions for nodule 
classification in lung CT imaging. (i) Based on appear-
ance, shape, and location as Four-type nodule classi-
fication (ii) Based on rating of malignant as two-type 
nodule classification. 

The organization of the following sections is as 
follows. Section 2 contains literature survey on lung 
tumor. Section 3 presents methodology of processing 
lung CT image with SVM and CNN classifiers, Results 
in section 4, and conclusion is presented in section 5.

2. Literature review 
Chen H et al [6] proposed an algorithm, which is 

able to determine the likelihood of growth, can deter-
mine whether the input image contains tumor cells or 
not. The proposed approach has an accuracy of 96% 
and a sensitivity of 87% in identifying cancer. The pro-
posed technique would be useful in helping the doc-
tor decide if the lung was potentially dangerous or not 
malignant. 

Nidhi S et al [7] developed a system for automat-
ically detecting lung cancer in CT pictures by effec-
tively utilizing image processing methods. The strat-
egy used works well for improving, segmenting, and 
extracting characteristics from CT images. With this 
method, normal and abnormal CT pictures are sepa-
rated. As a result, the suggested methodology aids in 
the precise and early stage diagnosis of lung cancer. 

In [8], a normal lung has a cancer cell lesion that is 
20 mm in size, whereas an aberrant lung has one that 
is larger than 20 mm was identified. So the technique’s 
output is measured and evaluated as a consequence. 
It is more obvious, as a result of this study, that the 
watershed segmentation technique is effective for as-
sessing the region of lung cancer cells. 

3. Methodology
Figure 1 shows a frame work to illustrate the iden-

tification for Tumor in the lung CT images. 
Cancer patients’ lung CT scan images are acquired 

as the first step. The images have been acquired from 
the Cancer Imaging Archive database for research 
purposes. The images are kept in DICOM format. The 
database includes CT scans of patients with and with-
out tumors. Computed Tomography images of people 
with and without lung cancer can be found in the im-
age database. 

Preprocessing an image aims to minimize any un-
desirable distortions that may already be present in the 

image. Image enhancement and image smoothing are 
two important phases of image processing. To elimi-
nate undesirable noise from the image, smoothing is 
applied. Since median filtering removes noise without 
affecting the image, it produces the greatest results for 
image smoothing. In order to get better results from 
further processing, image enhancement techniques 
are used to increase the quality of digital photographs. 

Segmentation is the process of extracting the re-
quired region of interest from the image. The pre-
processed gray scale images were first transformed to 
binary images. To remove unnecessary components 
from the binary image, a morphological opening op-
eration was carried out using a disc structuring ele-
ment. After that, the opened image was enhanced and 
given a distinct border operation. In order to obtain 
the lung masks, the lungs’ openings and spaces were 
filled. To acquire the segmented tumour region, a final 
exclusive OR operation was carried out on the lung 
mask output. 

The most crucial stage in turning input data into 
necessary features is feature extraction. In this step, 
relevant features from the region of interest are ex-
tracted, and these features are used as input for cat-
egorizing CT images. Three geometrical features are 
extracted to determine the shape and size of the lung 
tumor. The characteristics of the malignant lung nod-
ule include its size, shape, and eccentricity. 

The CT scan images are categorized as normal and 
abnormal during the classification step. The SVM [9-
12] algorithm was employed to identify cancer in dif-
ferent places of lung CT images. Supervised learning 

Figure 1 Frame work for the identification for tumor 
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SVM classifiers analyze the input data and classify it in 
accordance with a pattern. The SVM classifier creates 
a model using the training dataset to categorize the 
data. Thus, the SVM classifier classifies the lung CT 
images by locating the ideal hyper plane that divides 
the two groups. Data points from the class with the 
largest margin between them are separated from the 
other class’ data points for the best hyper plane. 

Convolutional Neural Networks
The deep learning technique utilized in the pro-

posed method to classify data is the Convolutional 
Neural Network. The Layers in CNN

Architecture is shown in figure 2.The network re-
ceives the input images in batches of 50 at a time. All of 
the images have been resized to be 32 x 32 pixels, and 
they are all RGB The layers are fully connected layer, 
three pooling layers, and three convolutional layers. 

Figure 2 Layers in CNN Architecture 
One of the most well-known deep learning meth-

ods is the convolutional neural network (CNN or 
ConvNet), which enables a model to learn to execute 
classification tasks directly from pictures, video, text, 
or voice. [13-15]. 

Three significant factors have contributed to the 
growing popularity of using CNN: 

1) CNNs learn the features on their own, manual 
feature extraction is not necessary. 

2) CNNs deliver cutting-edge recognition out-
comes. 

3) CNNs have the capability to be retrained for 
new recognition tasks, enabling to expand on existing 
networks. 

The CNN’s fundamental building block is the con-
volution layer. The kernel, which is a collection of 
learnable parameters, and The two matrices that are 
integrated in this layer to create the dot product, which 
is the limited region of the receptive field. In com-
parison to an image, the kernel is denser but smaller 
in size. This means that if a picture comprises three 
(RGB) channels, the kernel height and breadth will be 
extremely small in comparison to the total depth. 

The kernel presents an image of that receptive 
region as it advances over the picture’s height and 
breadth during the forward pass. An activation map is 
created as a consequence, which is a two-dimension-
al representation of the image that shows the kernel’s 
response at each location in the image. A stride is the 
sliding size of the kernel. 

A 2-D convolutional layer processes the input 
through sliding convolutional filters. Neurons con-
nected to particular regions of the input images before 
make up the filters and stride of a convolutional layer. 
The layer detects the features that these zones have lo-
calized while browsing an image. When creating a lay-
er with the convolution 2-D Layer function, the filter 
Size input option enables to choose the size of these 
zones [16-17]. 

Before adding a bias component, the train Network 
function computes a dot product of the weights and 
the input for each region. A filter is a collection of 
weights that are used to focus on a particular region of 
the image. The same computation is repeated for each 
zone as the filter advances horizontally and vertically 
along the input image. The filter effectively convolves 
the input [18-19]. A 3-by-3 filter may be seen scan-
ning the input in this image. The lower map represents 
the input, while the higher map represents the result. 

The number of weights in a filter can be calculat-
ed using the formula h * w * c, where h denotes the 
filter’s height, w its width, and c the number of input 
channels. If the input is a colour image, there are three 
colour channels, for instance.. The number of filters 
determines how many channels are produced by a 
convolutional layer. 

4. RESULTS
For the categorization of lung cancer, an optimum 

use of SVM and CNN has been investigated. 

Support Vector Machine
Figure 3 shows Normal CT image having no tu-

mor. Figure 4, 5, 6 and figure 7 shows Tumor is present 
around corners of lung, Tumor is present in middle of 
lung, Tumor in bronchioles of lung and Tumor is in 
tissues of lung respectively using SVM. 

Convolutional Neural Networks 
Figure 8 shows Normal CT image without tumor. 

Figure 9, 10, 11 and figure 12 shows Tumor is pres-
ent around corners of lung, Tumor is in the middle of 



Issue 26. February 2023 | Cardiometry | 305

Figure 3 Normal CT image having no tumor

Figure 4 Tumor is present around corners of lung

Figure 5 Tumor is present in middle of lung

Figure 6 Tumor in bronchioles of lung

Figure 7 Tumor is present in tissues of lung

Figure 8 CT Image of a lung without a tumor
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lung, Tumor in the bronchioles of lung and Tumor is 
in tissues of lung respectively using CNN. 

The most important metrics accuracy and sensi-
tivity have been calculated and compared for the two 
classification approaches SVM and CNN in this study 
as shown in table 1.

Table 1 
Comparison of performance metrics in SVM and CNN Classifiers

Classifiers Position of the 
Tumor

Accuracy (%) Sensitivity (%) 

SVM

NORMAL
CORNERS
MIDDLE
BRONCHIOLE
STISSUE

94.8
94.8
94.2
93.3
93.0

88.7
96.2
93

81.7
84.7

CNN

NORMAL
CORNERS
MIDDLE
BRONCHIOLE
STISSUE

96.2
98.8
98.2
98.1
98.0

90
99.2
95

92.8
88

Graphical representation of Accuracy for the 
classifiers SVM and CNN is shown in the Figure13.
Graphical illustration of classification results in terms 
of sensitivity is shown in the Figure 14.
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Figure 13 Graphical representation of Accuracy for dissimilar 
Classifiers
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Figure 14 Graphical representation of classification results in 
terms of sensitivity for different classifiers

Figure 9 CT Image of a lung where tumor is present at corner 

Figure 10 CT Image of a lung where tumor is present at Middle

Figure 11 CT Image of a lung where tumor is present at Bron-
chioles

Figure 12 CT Image of a lung where tumor is present in tissue
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5. Conclusion 
The classification of lung nodules using a CADx 

method is proposed in this paper. It uses features de-
rived from the GLCM of a Daubechies db1, db2, and 
db4 wavelet transform. The paper uniqueness is the 
removal of the conventional structural segmentation 
stage, which is made possible by the use of a wavelet 
transform to identify potential lung nodules. Another 
innovative aspect of the method is the use of wavelet 
characteristics to describe the lung nodules and the 
fact that just the extraction of a ROI is done during 
the pre-processing phase. The results obtained were 
favourable, able to determine if lung nodules are pres-
ent in the CT scan or not by using SVM. Then this 
classification is also using CNN and the accuracy is 
calculated for both the SVM and CNN. According to 
these testing findings, CNN has a 98.8% accuracy and 
delivers superior results to other state-of-the-art tech-
niques. 
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ABSTRACT 
Heart disease is the biggest cause of mortality worldwide. 
Approximately 80% of deaths happened in underdeveloped 
and middle-income countries. By 2030, it is projected that 
23.6 million people would die from cardiovascular disease 
if present patterns are allowed to persist. An opportunity 
to offer an Internet of Things (IoT) solution has become 
more accessible as the use of smart wearable technology 
has grown. Furthermore, people who are disabled have a 
low likelihood of surviving after discharge from the hos-
pital. The present research proposed an IoT-integrated 
model evaluating temperature, heart rate, and oxygen sat-
uration for predicting the likelihood of the occurrence of 
heart failure. It has been noted that the proposed model 
or the hardware system is cost-effective as compared to 
other expensive sensors that are available in the market. 
The proposed system used heart rate, oxygen saturation, 
and temperature as parameters, thus it can make accurate 
and precise decisions on whether or not an individual has 
the chance to encounter heart failure and hence can be 
warned and managed beforehand. 
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Cardiovascular disease (CVD), Heart Failure, Internet of Things 
(IoT), Monitoring Device, Prediction. 
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1. INTRODUCTION
As per the data given by WHO Global health es-

timates, cardiovascular diseases account for 31.4% 
of all-cause deaths which is trailed by neonatal con-
ditions, digestive diseases, neurological diseases, re-
spiratory diseases, unintentional injuries, respiratory 
diseases, parasitic and infectious diseases, and others 
as illustrated in Figure 1. Heart failure is a condition 
accounts for 9% of deaths due to CDVs as illustrated 
in Figure 2, which can be fatal, thus treating it should 
be a top global health priority. Approximately 26 mil-
lion individuals worldwide today have heart failure. 
Considering survival rates that are lower compared to 
those for colon, breast, or prostate cancer, the over-
all prognosis for these patients is poor. Additionally, 
caregivers, patients, and healthcare organizations are 
all under a lot of strain due to heart failure. With an 
aging population, negative changes in lifestyle, and 
improved survival rates for people who progress to 

31,40%

15,80%

9,70%

6,00%

4,40%

6,70%

4,50%
3,90%

Cardiovascular Diseases Malignant Neoplasms
Infectious and Parasitic Diseases Unintentional Injuries
Digestive Diseases Respiratory Diseases
Neurological Conditions Neonatal Conditions

Figure 1: Graphical Representation of All-cause death world-
wide 2019 – WHO Global Observatory. 
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heart failure as that of the terminal stage of some other 
disease, it is expected that demand for healthcare ser-
vices particularly will rise dramatically within the next 
10 years [1], [2]. 

Although the burden that heart failure imposes on 
the community, there is very little public understand-
ing of the condition. As a result, numerous people are 
dying too early. Even though almost all types of heart 
failure are avoidable and a healthy lifestyle may lower 
risk, this is nonetheless the case. Early deaths might be 
avoided even after heart failure has been established if 
individuals were trained to notice the signs and seek 
quick medical assistance. Public awareness campaigns 
centered on these themes have the possibility of signifi-
cantly improving outcomes for patients with heart fail-
ure and, eventually, saving lives. Improved outcomes 
for heart failure patients are also related to adherence 
to clinical practice guidelines [3]. Nevertheless, the 
degree to which physicians adhere to suggestions from 
guidelines varies significantly across several nations. 
To improve equity of treatment, advancements must 
be promoted via the use of regional hospital perfor-
mance metrics and rewards. To accomplish this, au-
thorities must support the research required to pro-
vide a solid evidence base for performance metrics 
that reflect improved patient outcomes. If we are to 
address unmet needs in the treatment of patients with 
heart failure, ongoing research is crucial. Patients with 

certain forms of heart failure for which existing treat-
ments only treat the symptoms rather than the under-
lying cause need new therapeutics. In countries with 
emerging economies, more accessible treatments are 
necessary. 

Tens of millions of patients might benefit from 
coordinated international research concentrating on 
the causes and treatments of heart failure globally [4] 
–[6]. Apart from all these interventions and ongoing 
research, there are ongoing efforts in the prediction 
of heart failure supported by the “Internet of Things”, 
“Artificial intelligence”, and “Machine Learning” [7]. 

We now live in a time where technology interac-
tions outnumber human connections. Smart technol-
ogies controlling and observing daily life have become 
the standard in our culture. We may deduce that the 
IoT will play a significant role in our linked world’s 
future because of this (IoT) [8]. Smart gadgets are sig-
nificantly impacted by this idea. IoT enables direct 
communication between the human body and intel-
ligent gadgets like computers and mobile phones. IoT 
is a trusted and dependable way of transmission and 
communication since it is simple to access data that 
has been saved in an online cloud. It has been discov-
ered that the global population today is more health 
concerned than their predecessors. 

A healthier environment could result from the in-
tegration of these wearables into an IoT network. The 
lack of adequate healthcare resources is one of the 
main issues that rural residents encounter [9]. As a 
result, it is vital to provide medical help for early de-
tection. Since cardiovascular diseases are deadly to 
health, the rising prevalence of them regardless of age 
is always a cause for concern. Heart failure, which is 
currently the leading cause of mortality, is extremely 
difficult to anticipate early on. If it could be foreseen 
beforehand, necessary safety measures may be imple-
mented, perhaps saving lives. 

Therefore, a continuous monitoring device for 
monitoring their physiological parameters is essential 
for someone who has a history of or someone who has 
the cardiovascular disease to maintain track of their 
health daily [10] it has also been recognized that more 
modest elevations in either heart rate (HR. This en-
couraged us to begin this work. This paper also put a lot 
of effort into monitoring these data to determine their 
regular and repeatability and, ultimately, to determine 
the likelihood that heart failure will occur in the future. 
The majority of the time, wearable, intelligent electron-
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Figure 2: Illustrating the causes of Deaths due to different car-
diovascular diseases and conditions. 
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ic sensors can track physical characteristics as well as 
physical activity. Wearable sensor-based devices often 
feature physical components or components that may 
be directly connected to human body parts. They will 
typically be non-invasive and applied to exposed skin. 

The article is divided into five sections, the first 
of which discusses the importance of doing research. 
The second portion is a review of previously published 
or similar publications. Furthermore, the methodolo-
gy is described in the third part, accompanied by the 
findings and discussion in the fourth section, and a 
final comment in the fifth section. 

2. LITERATURE REVIEW
Zafer Al-Makhadmeha and Amr Tolbaa introduced 

a medical IoT device to collect patients’ cardiovascu-
lar information both before and after cardiac diseases. 
The data that is continuously sent to the healthcare 
institution is processed by the “higher-order Boltz-
mann deep belief neural network (HOBDBNN) ”. 
Deep learning technology efficiently tries to manip-
ulate complex data while understanding the features 
of heart disease from earlier studies. By reducing the 
complexity of heart disease diagnosis, the “HOBDB-
NN” technique and IoT-based analysis detect heart 
sickness with 99.03% accuracy and the least amount 
of time complexity (8.5 s), significantly reducing heart 
disease mortality [11] the prognosis of heart disease 
can be improved by early diagnosis and treatment. 
However, existing automatic systems for diagnosing 
heart disease are hampered by the requisite big data. 
This paper introduces an Internet of Things-based 
medical device for collecting patients’ heart details be-
fore and after heart disease. The information, which 
is continuously transmitted to the health care center, 
is processed using the higher order Boltzmann deep 
belief neural network (HOBDBNN. 

To assess and anticipate the potential for a heart 
failure event in high-risk patients, Catherwood et al. 
developed an enhanced long-range low-power IoT 
wearable temperature sensor. The LoRaWAN 868 
MHz standards from Europe were the foundation of 
the system. The prototype system was assessed on a 
larger scale for both home-based monitoring and pa-
tients engaging in everyday activities as Ulster Uni-
versity develops a regional LoRaWAN “Things Con-
nected” network across Northern Ireland. The results 
of the study revealed that the device was effective in 
terms of all performance parameters [12]. 

Raju et al. proposed a paradigm combination of 
“Edge-Fog-Cloud computing” for accurate and rapid 
results delivery. The embedded systems collect data 
from a variety of patients. To get significant proper-
ties, the heart feature extraction utilizing signals is 
conducted. Furthermore, the extracted properties of 
additional qualities are gained. Through the perfor-
mance study, the accuracy of the recommended was 
found to be considerably good[13]. 

3. METHODOLOGY

3.1. Design
Here in this research, we presented a system as il-

lustrated in Figure 3 where a monitoring device is de-
veloped using some physical elements which are parts 
of monitoring gadgets serving specific functions. The 
proposed model is non-invasive and included three 
sensors for temperature and oxygen saturation which 
is also referred to as SpO2 as well as heart rate. A body 
sensor network with data transmission modules and 
signal processing will be part of this health monitor-
ing system, enabling wireless internet transfer of the 
gathered data. 

Figure 3: A Schematic Representation of the Proposed Model of 
Monitoring Device for Heart Failure Prediction. 

3.2. Sample and Instrumentations

3.2.1. Heart Rate Sensor 
Photoplethysmography is the basis for the func-

tioning of heart rate sensors. It gauges variations in 
blood flow through any organ that result in changes in 
the amount of light passing through that organ (avas-
cular region). The duration of the pulses is especially 
significant in applications that include tracking heart 
rate. Because blood absorbs light, signal pulses are 
comparable to heartbeat pulses in terms of blood flow, 
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which is determined by the rate of heartbeat pulses. 
Figure 4 illustrates the heart rate sensor and the illus-
tration of its underlying principle [15]. 

Figure 4: Illustrating the Heart Rate sensor based on PPG and 
the Underlying Working Principle. 

• Optical emitters: Optical emitters, typically consist 
of at least two “LEDs” and produce light waves into 
the skin, while some sensors are including more 
emitters and changing the light’s wavelength. The 
majority of cutting-edge OHRMs employ numer-
ous light wavelengths that engage differentially 
with various layers of skin and tissue due to the 
considerable variations in skin thickness, tone, and 
structure associated with a variety of individuals. 

• Photodetector: The photodetector collects light 
that has been refracted by the user of the device 
and converts those signals into zeros and ones 
which can be computed to produce useful heart 
rate information. 

• Accelerometer: An accelerometer is used to mea-
sure motion. 

• Algorithms: The algorithms convert the signals 
from the accelerometer into motion-tolerant heart 
rate information and the photodetector, but they 
can furthermore compute supplemental biometric 

information like R-R interval, blood oxygen levels, 
calories burned, heart rate variability, blood metab-
olite concentrations, VO2, and even blood pressure. 

3.2.2. Oxygen Saturation Sensor
Measuring SpO2, or the proportion of oxygen in 

the blood, has evolved into a standard measure of pa-
tient care. Almost each patient monitoring has these 
critical vital sign monitoring capabilities built-in or 
integrated. SpO2 is a noninvasive, indirect way of de-
tecting oxygen saturation in the blood. 

SpO2 is one method for assessing the condition of 
the circulatory and respiratory systems. It is often test-
ed on a finger at the periphery. The oxygen saturation 
of the blood is measured using a pulse oximeter non-
invasively. Red and infrared light is absorbed differ-
entially by hemoglobin depending on its oxygenation 
state. By detecting the variations in light absorption 
brought on by the pulsations in arterial blood flow, it 
is possible to determine the percentage of hemoglo-
bin saturation in arterial blood. The change in light 
intensity can be used to determine SpO2 using a trans-
missive sensor and detector setup. The color observed 
in the detector changes following the variation in red 
color intensity, and the SpO2 value may be calculated 
from this. A healthy normal SpO2 varies from 95% to 
100%. Beer Lambert’s law serves as the foundation for 
pulse oximetry. 

3.2.3. Temperature Sensor 
A frequently used temperature sensor is the 

DHT11.The sensor also makes it simple to connect 
to microcontrollers. Between -55°C and 125°C are 
the ranges that the sensor can detect. Consequently, 
this sensor could be the finest option. Figure 5 de-
picts the pictorial representation of DHT11 tempera-
ture sensor. 

Figure 5: Illustrating the pictorial Representation of Temperature 
Sensor. 
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3.3. Data Analysis 
According to theoretical values, all of the values 

are typical. The paper’s current prototype collects 
temperature, respiration rate, and heart rate measure-
ments, among other things. Whenever the heart – rate 
sensor is positioned on the fingertips or wrists, the 
values are shown in the output window. To do addi-
tional research, it is determined that this method may 
be utilized on those who are at risk for heart failure or 
other cardiovascular diseases. 

Table 1
Enlisting the performance parameters of the Developed exper-
imental Model. 

Temperature 
Sensor

Oxygen Satura-
tion Sensor Value

Respiratory 
Rate

Heart 
Rate

34 99 16 70
32 98 13 72
35 99 12 70
33 96 15 80

4. RESULTS AND DISCUSSION
The findings and data gathered from the design and 

manufacture of the full proposed system are shown in 
the results section. A healthy person’s heart rate normal-
ly runs between 70 and 80 beats per minute. When at 
rest and no other external disturbances are present, the 
heart rate is determined to remain constant, indicating 
a healthy heart. The observed results are shown to be 
theoretically valid because the optimal range of respira-
tion rate is between 12 and 16.Furthermore, the acquired 
temperature range is determined to be within control be-
cause it does not exceed the body temperature of 37oC. 

Even those with asthma or other respiratory con-
ditions may benefit from using this strategy. The pri-
or suggested system calculated respiration rate using 
MATLAB programming, however, the current meth-
od is fully dependent on the Android system utilizing 
a cell phone. As a result, the system is easier to use and 
more pleasant to wear. The technical field of wearable 
technology is seen to be expanding daily. Because it 
improves the daily lives of health-conscious people, 
contributions in this sector will never become obso-
lete. The breathing rate is a relatively new statistic that 
is not frequently encountered in wearable technology. 
Even by itself, this characteristic can provide details 
about a person’s health. The concept of the prototype 
could measure a person’s typical values without fail. 

The prior devices for this purpose were cumber-
some and pricey, and they also couldn’t function in 
rural areas without access to quick networks [16]. Al-
most all of these problems might be resolved if this 
prototype were made into a functioning device. It is 
available to all sorts of people after the ideal values are 
determined and entered into a mobile phone. Since 
mobile phones are far more widely accepted and ac-
cessible in our culture than any other technological 
gadget, this will be simple. The comparison of data 
was the major emphasis of the other system that was 
already in place. In this study, a unique approach is 
used to identify disease from the parameter provid-
ed. Here, the very same techniques that were utilized 
to measure SpO2 and heart rate were also employed. 
This wearable device is more compact and portable 
than similar ones that were worn in shirt pockets. 

Future Perspectives: Future development on this 
project will concentrate on shrinking its size and creat-
ing a wearable gadget that can be used every day. Once 
the prototype is found to function correctly on healthy 
persons, evaluation and monitoring of patient data 
will be conducted. To make online communication 
simpler, an app is now being developed. Along with 
the daily monitoring, data analysis based on a person’s 
database will be carried out. The software will provide 
a weekly report that will make the patient’s situation 
very obvious. These findings will reflect the person’s 
potential for having heart failure. 

5. CONCLUSION
The prediction of heart diseases is meant to aid 

cardiologists in making a diagnosis. The healthcare 
sector can benefit greatly from the use of wearable 
technology. The monitoring and prediction systems 
may save many lives by providing immediate treat-
ment when a patient is put in a remote region with-
out access to medical services. It may be difficult to 
predict whether a patient will live with heart disease 
or eventually develop heart failure. Heart disease was 
formerly diagnosed using specific methods in predic-
tion systems. A wearable IoT-enabled cardiac disease 
prediction was suggested in this research. 

Since the prototype could efficiently gather and 
analyze the crucial parameters, its design was deemed 
successful. Previous models were discovered to be big-
ger and harder to connect to the internet of things. 
Therefore, creating a wearable device at a reasonable 
cost has always been difficult. When this prototype is 
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made into a functioning device, these kinds of prob-
lems can virtually be resolved. All types of people can 
use a mobile phone after the ideal values are discov-
ered and entered into it. 
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ABSTRACT
One of the most important problems now affecting the globe 
is heart disease. A significant problem in the field of clinical 
knowledge analysis might be disorder prediction. Many medi-
cal conditions can be identified, detected and predicted using 
machine learning. This study uses machine learning methods 
and Python programming to study heart disease prediction. 
Heart disease has become a prevalent and fatal condition in the 
last few years due to the suppression of fat. Excessive pressure 
in the human body causes this disease to develop. Using mul-
tiple features from the dataset, researchers can predict heart 
disease. To assess patient performance, a dataset consisting of 
12 parameters as well as 70000 unique data values was used. 
The main goal of this study is to increase the accuracy of heart 
disease detection by using algorithms where the target output 
determines whether the subject has heart disease. This study 
provides the base for future heart disease prediction by using 
the machine learning method. 
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1. INTRODUCTION
To maintain a healthy lifestyle in today’s hectic 

world, heart health must be protected. The heart is 
an important organ that circulates blood throughout 
the body during a person’s lifetime. One’s profession-
al and personal activities, together with their lifetime 
experiences, have a significant impact on the state of 
their heart. Due to several genetic factors, a particular 
type of heart condition is also passed down through 
the generations [1], [2] several aspects of the human 
body have been focused upon. This paper attempts 
to cast light on pre-and post-pathological conditions, 
man-machine interactions, human mindset, and eth-
ics of AI. The paper emphasizes the cultural impacts 
of overeating, profuse drinking, and smoking habits. 
It uplifts the basic necessity of growing awareness 
schemes. Patients are seeking treatment in health care 
centers with the following serious pathological condi-
tions and complications (We exclude the COVID-19 
pandemic because it has been adequately publicized 
by media and press. According to the “World Health 
Organization”, each year over twelve million people 
die due to the many types of heart illnesses, often 
known as angina, throughout the world. The phrase 
“heart ailment” refers to a variety of illnesses that are 
widespread and specifically affect a person’s heart and 
arteries. Even young people, often between the ages 
of 20 and 30, are developing cardiac disorders. Young 
people are more likely to develop heart disease due to 
risky consumption practices, lack of sleep, depression, 
restless nature, and several other factors, including 
obesity, poor diet, case histories, high blood pressure, 
high idle behavior, blood cholesterol, smoking, high 
blood pressure and smoking [3], [4]. The most diffi-
cult work in the medical sector is the identification 
of the primary disorders, which may be crucial. The 
symptoms of a cardiac problem heavily depend on the 
discomfort felt by an individual, and all the aforesaid 
elements are taken into consideration when a patient 
is examined and understood by a doctor through rou-
tine manual check-ups. Sometimes, it seems like peo-
ple are unaware of certain symptoms. Nevertheless, 
typical signs include soreness, dyspnea, and palpita-
tions [5]. 
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Angina, often known as heart disease, is the term 
used to describe the pain that many different types 
of heart conditions share when a region of the heart 
doesn’t get enough nutrients. Angina often lasts with-
in ten minutes and is brought on by unpleasant cir-
cumstances or a work-up. Even different sorts of 
cardiac conditions can cause heart attacks. The symp-
toms of heart failure are similar to angina, although 
they tend to be more severe or happen when you’re 
sleeping. Stomach distress is a classic sign of heart fail-
ure [6], [7]. There will be some stomach pain, but it 
will also be a strong feeling in the chest. Other signs of 
heart failure include pain that spreads throughout the 
body, including radiating from the chest to the arms, 
back, stomach, or jaw, feeling faint or dizzy, excessive 
sweating, nausea, as well as vomiting. Another effect 
of heart illness is dyspnoea, which occurs when the 
heart becomes unable to pump blood. Some cardiac 
disorders, especially in elderly persons and those with 
the polygenic disorder, present with no symptoms at 
all [8], [9]. 

1.1. History: 
In this section, the most crucial background infor-

mation on machine learning algorithms, their meth-
odology, or their mathematical formulation is present-
ed. Examining the medical data 

1.1.1. Machine Learning: 
There are two primary groups of “machine learn-

ing algorithms”, including

1.1.2. Supervised Learning: 
The ability to forecast the goal variable and result 

variable is a key component of the supervised learning 
algorithm. Regression and classification problems are 
used to implement the supervised learning approach. 

1.1.3. Unsupervised learning: 
There is no objective or result variable to forecast 

in an unsupervised learning system. It is used to orga-
nize things into several groupings. 

1.1.4. Classification Algorithms: 
Classification algorithms employ a variety of input 

options to anticipate the most basic cluster to which a 
knowledge objective belongs by learning from tagged 
observations. Classification algorithms are often used 
in machine learning jobs because they are useful for 

classifying knowledge that has never previously been 
seen into its many divisions [10], [11]. 

In addition to heart attacks, there are a wide vari-
ety of heart disorders that are collectively referred to 
as cardiovascular diseases. Smoking, high blood sugar, 
obesity, depression, high cholesterol, poor diet, and 
familial susceptibility are just a few of the factors that 
can lead to heart disease. Only a handful of the nu-
merous cardiac disorders include angina, heart failure, 
fibrillation, congenital heart disease, coronary artery 
disease, arrhythmia, as well as fibrillation. A person 
having a heart attack has to undergo “Cardiopulmo-
nary resuscitation” (CPR), therapy for value disease, 
bypass surgery, cardio, pacemakers, heart transplants, 
and other tests. Doctors can treat patients before they 
experience heart failure thanks to the ability to predict 
cardiac disorders [12]. 

1.2. The Following are the Most Typical 
Heart Conditions: 
• Angina: Insufficient oxygen and nutrition are giv-

en to a portion of the heart muscles. The major 
cause could be artery muscle spasms brought on by 
cholesterol buildup in its route. 

• Heart attack: Blood flow is blocked as a result of 
injury to or death of a portion of the heart muscle. 
It is crucial to seek prompt medical attention since 
it is reversible. 

• Heart failure: When the heart cannot pump enough 
blood to meet the body’s requirements, this disease 
develops. It demonstrates that the heart is not con-
tracting properly. 

• Coronary Artery Disease: The condition that causes 
coronary artery disease occurs when there is insuf-
ficient oxygen and blood flow in the coronary ar-
teries. It occurs without any prior notice. 

• Arrhythmia: Uneven heartbeats caused by an ir-
regular heart’s electrical system, including slow, 
rapid, and skipped beats. Arrhythmias are improp-
er electrical patterns that occur in the heart. 
Using machine learning techniques, researchers 

suggested a strategy for predicting heart illness in this 
research. The findings demonstrated a high accuracy 
standard for delivering improved estimation results. 
They identify the issue of prediction rate without 
equipment by introducing the newly suggested Sup-
port Vector Machine, Random forest classification, Al-
gorithmic K-Nearest Neighbor, as well as a method for 
Decision Tree Classier. The same patients’ heart rates 
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should be sampled at various times and using ML 
techniques, designers can extract the data from the 
aforementioned input. 

2. LITERATURE REVIEW
Raj H. Chauhan et al. studied about use of machine 

learning for disease prediction. An illness prediction 
system uses predictive modeling to identify the user’s 
condition based on the symptoms they provide as in-
put. The system calculates the possibility that the dis-
ease will manifest itself based on the user’s symptoms 
as input. Disease prediction is carried out using a deci-
sion tree classifier. A decision tree classifier is used to 
determine the likelihood of the illness. As big data uti-
lization grows in the healthcare and biomedical indus-
tries, accurate analysis of medical data helps with early 
sickness detection and patient treatment [13] so that 
it can perform better in the future using the learned 
experience. Machine learning methods application on 
electronic health record dataset could provide valu-
able information and predication of health risks. The 
aim of this research review paper are four-fold: i. 

Anitek et al. have suggested a paper on, a non-in-
vasive way to self-diagnose heart problems. In their re-
search, a smart gadget built on machine learning was 
found to help diagnose heart disease in real-time by 
classifying normal from abnormal heart sounds. With 
the use of the “Mel frequency Cepstral Coefficient”, 
(MFCC), and the audio samples were retrieved. Then, 
supervised classification using machine learning was 
carried out, and the results showed a 97.59% accuracy 
as well as 100% sensitivity [14]. 

S. Sathya et al. studied to forecast cardiac disease, 
this survey study offers a concentrated assessment of 
data mining (DM) classification algorithms and ma-
chine learning (ML). The procedures, tools, associat-
ed works, and various forms of information mining 
and machine learning classification algorithms that 
we evaluated, in addition, may efficiently determine 
if a patient has heart disease or not. Additionally, they 
looked at Evaluation Measures for several categoriza-
tion methods in the context of “Artificial Intelligence 
and Machine Learning”. As a result, researchers can 
simply compare two or more algorithms using the 
same dataset for the same issue. Finally, the most ef-
fective method for predicting heart disease is devel-
oped [15]. 

Jagdeep et al have established a repository for ma-
chine learning to test various data mining methods on 

a heartbeat prediction system. The “Cleveland heart 
diseases dataset from the University of California”, Ir-
vine was used to create the dataset of 313 cases with 
14 distinct features (UCI). The best 10 rules from each 
approach are chosen for the training dataset in the 
implementation, which employs the “associative algo-
rithms Apriori or FP-Growth”. The “K Nearest Neigh-
bor Technique” has a 99.19% accuracy rate, which is 
greater than hybrid techniques [16]. 

Yarasani Sai Rithish et al. studied the prediction of 
CVD using machine learning. Around one person dies 
from heart disease every minute in the modern peri-
od, making it a significant problem. This ratio takes 
both the male and female categories into account, and 
it may change depending on the location as well as the 
age range of the population. This does not mean that 
individuals in other age groups won’t get heart disease. 
Predicting the etiology and course of the sickness for 
this issue is now a very difficult task. They have cov-
ered several techniques and algorithms utilized in this 
research for heart disease prediction [17]. 

Research Question: 
• Which algorithm is more effective in identifying 

heart disease?
• How is a cardiac condition discovered early?

3. METHODOLOGY 

3.1. Design: 
Medical analysts and doctors can gain from study-

ing the numerous Machine learning techniques given 
in this research to properly prediction of heart dis-
ease. In this study the authors take a data set and do 
pre-process, then they did feature extraction using ML 
algorithms, followed by a data classifier and you get 
the result. The model of the machine learning tech-
nique for the prediction of heart disease is shown in 
Figure 1.

3.2. Instrumentation: 

3.2.1. Decision Tree: 
Similar to the analogy of the tree in real life, the 

decision tree is a machine learning method used for 
either classification or regression analysis. It is a graph 
that resembles a tree, with each branching node rep-
resenting one of the possible possibilities. A decision 
tree is a supervised learning method that, in contrast 
to linear models, also maps non-linear connections. 
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Based on the most prominent splitter in the input char-
acteristics, the data sample is separated into homoge-
nous subsets. Several techniques, including the “Gini 
Index, Information Gain, and Reduction in Variance 
or Chi-Square”, are used to identify the splitter. 

3.2.2. Random Forecast: 
A group of different decision trees trained using the 

bagging technique is called a random forest. Bagging 
uses a technique akin to the average model approach 
to increase the model’s consistency and accuracy. In 
essence, a “random forest classifier” is a group of de-
cision tree classifiers, where each tree is built using a 
variety of random vectors and has the ability to vote 
for the most desired prediction class. The use of ran-
domization prevents the model from being overfitted 
and improves the classification analysis results. 

3.2.3. Support Vector Instrument: 
The supervised learning method known as vector 

machines is used for both classification and regres-
sion analysis. It separates the data points shown in a 
multi-dimensional space into several groups using 
parallel lines known as the hyperplane. The maximiz-
ing of the margin between both the hyperplane is a 
need for data point categorization. For mapping linear 
or nonlinear data points in a multi-dimensional space 
for separation, many kernels are available. Humans 
only employed the linear or radial basis functions as 
kernels for our investigation. 

3.2.4. “Algorithmic K-Nearest Neighbor”: 
Based on the agreement of an item’s closest neigh-

bors, it is classified using “K-Nearest Neighbors”. 
In other words, one may estimate a fresh instance’s 
class based on some distance measurements. In “clos-
est-neighbor algorithms” for numerical features, the 
distance metric might be a simple Euclidean distance. 

3.3. Data Collection: 
The following technique exemplifies how heart 

disease is generally predicted: 
• “Svetlana Ulianova’s Cardiovascular Disease Data-

set”, 2019.The dataset is the information or instru-
ment that is crucial for any sort of study or project. 
It comprises 70, 000 records of patient data made 
up of 11 characteristics. 

3.3.1. Preprocessing of Data: 
All input documents as well as the pre-processing 

routines required to process the text are all contained in 
this file. After reading the train, test, as well as validation 
data files, certain pre-processing is carried out, such as to-
kenizing or stemming. Many exploratory data analyzes are 
performed, including testing for the distribution of answer 
variables and zeros in the data as well as missing values. 
• The division of training and test data into target 

and feature data. 
• While training the machine learning models, 

scrubbing the data values to be between 1 and 0 
and scaling all the values. 

Figure 1: Illustrate the Design of the Methodology of the Current Work. 
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3.3.2. The use of algorithms: 
• Comparing the performance of the four machine 

learning algorithms SVM, Random Forest Classi-
fier, Decision Tree, or K-Nearest Neighbor Try to 
gain a better understanding of which risk factor for 
sickness is the highest. 

• There is a pseudo-code that may be used to devel-
op any form of programming language for every al-
gorithm. Python includes the ease with which any 
algorithm may be created such that it is short and 
simple, making it simpler to forecast accuracy

3.4. Data Analysis: 

3.4.1. Machine Learning Algorithm: 
The algorithms employed in this research are very 

useful in predicting the right outcome to identify car-
diac illness in which components that cause disease 
may be identified. In this research, the following algo-
rithms have been put together. 

3.4.2. “Random Forest Classier”: 
A powerful tool in the Machine Learning Toolbox 

is the Random Forest Classifier. This classifier will al-
low us to reduce training time and improve accuracy. 
First, designers must create a model, but by dividing 
variables into test and training sets. After that, fore-
cast the outcome and train the dependent variables. 
The random forest classifier is used by the accuracy 
of 71.00% was anticipated, while the actual result was 
71.5%. 

3.4.3. “Support Vector Machine” (SVM): 
SVM is another classification technique used in 

machine learning that has the potential to increase 
accuracy. It performs significantly more accurately in 
terms of expected prediction than other algorithms. It 
uses a linear SVM kernel, with our best prediction ac-
curacy estimated to be 72.6%. And using the Gaussian 
SVM kernel, the best prediction accuracy is estimated 
to be 86.3%. 

3.4.4. “Decision Tree Classier”: 
To design an effective data model, we obtained 

and took into account the most characteristics pos-
sible. The decision tree classifier builds a tree based 
on the class values that will be assigned to each data 
point. The features range from one to thirty features. 
Pre-processing is originally produced in this approach 

by splitting the data into testing and training sets. 
By normalizing the variables before the forecast, the 
process that occurs may be accomplished. Use Guin-
ea-index criteria to import decision tree classification 
with training sets of predetermined and independent 
variables to forecast the precision or responsiveness of 
a test set. 68.4% accuracy was achieved with this tech-
nique. 

3.4.5. “Algorithmic K-Nearest Neighbor”: 
KNN is a controlled classifier that takes observa-

tions from a test set and predicts classification labels. 
Every time a classification occurs, one of the methods 
employed is KNN. The dataset contains little noise, is 
labeled, and should cover the required features, among 
other assumptions. When KNN is used on large data-
sets the processing time is longer. This method in-
creased the accuracy by 63.5%. 

4. RESULT AND DISCUSSION
Millions of people die each year from cardiovascu-

lar disorders, which are considered to be serious ill-
nesses. These illnesses may present varied issues for 
people in the next years due to environmental change 
and an aging population. The most prevalent condi-
tion is heart disease, which causes several illnesses 
that have an impact on the heart and blood vessels. 
Traditional medical decision-making methods did not 
allow for the provision of intelligent judgments before 
the awareness of the condition, but today forecasting 
heart-related disorders is feasible, and it is simple for 
medical professionals to deliver better and smarter op-
tions. 

It is better to combine algorithms such as “Iterative 
Dichotomiser 3” (ID3), k-means, or k-means, as well as 
Nave Bayes because by doing this experiment, we can 
see the results of Nave Bayes as well as what they say 
about decision trees. Similarly, if we use only one algo-
rithm that cannot pre-process the data, we may not get 
good accuracy either. 

4.1. Findings: 
• The accuracy of the random forest classifier, which 

is utilized, was expected to be 71.00%, however, the 
actual result was 71.5%. 

• Our best prediction accuracy, which was based on 
a linear SVM kernel, is expected to be 72.6%. Our 
best prediction accuracy is predicted to be 86.3% 
using the Gaussian SVM kernel. 
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• Processing times increase when the decision tree 
classifier is used for huge datasets. By using this 
technique, the accuracy rose by 63.5%. 

• When KNN is used on large datasets the process-
ing time is longer. This method increased the accu-
racy by 63.5%. 
The implementation and validation of the overall 

result analysis for the above methods can be seen in 
Figure 2, which displays the accuracy scores provid-
ed by each machine-learning algorithm. Compared 
to other algorithms, the KNN method has a relatively 
high accuracy score. 
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Figure 2: Illustrate the Graph on Accuracy Rate. 

Here, the model will be evaluated for accuracy after 
being trained using the dataset. If necessary, optimiza-
tion will be done to increase the accuracy. The study 
and construction of machines that can learn from data 
or make predictions is a specialized job in machine 
learning. Such algorithms operate by building math-
ematical models from incoming data and then gener-
ating data-driven predictions or decisions. The final 
model is often built using data from multiple sources. 
In particular, three data sets are often used at different 
stages of model development. 

4.2. Future Plans: 
As previously demonstrated, any practitioner can 

utilize the system as a clinical assistant. Any internet 
user may use the system through a web browser and 
learn the risk of heart disease since the illness predic-
tion through the risk variables can be hosted online. 
The suggested model may be used for any real-time 
application, and it can also be used to identify vari-
ous types of cardiac disease. Rheumatic heart disease, 

cardiovascular illness, “hypertensive heart disease”, 
ischemic heart disease, or inflammatory heart disease 
are just a few examples of the various heart problems 
that can be identified. This suggested methodology 
may be used to create other healthcare systems to de-
tect illnesses in their early stages. To be implemented 
in real-time, the suggested model needs an effective 
and decent memory setup. The suggested paradigm is 
applicable in several fields, including grid computing, 
robotic modeling, and cloud computing. In the future, 
people will focus on combining two methods named 
Random Forest and Adaboost to improve the perfor-
mance of our classifier. These two algorithms can be 
combined for excellent performance. 

5. CONCLUSION
Researchers discovered that when dealing with 

small datasets in other situations, decision trees fre-
quently lead us to an inaccurate solution. However, 
when dealing with Naive Bayes results, we can obtain 
more accurate results with probabilities for all oth-
er possibilities. However, because decision trees of-
ten lead us to a single solution, they can sometimes 
miss the mark. Finally, this experiment demonstrates 
that Nave Bayes is more accurate even with clean and 
well-maintained input data, even while “Iterative Di-
chotomiser 3” (ID3) can clean itself each time it pro-
duces a correct result and Nave Bayes is also accurate. 
However, we may utilize Naive Bayes to treat variables 
as individuals, or we can combine Naive Bayes with 
K-means to achieve accuracy. After using several al-
gorithms, it can be concluded that machine learning is 
proven to be quite useful in forecasting heart disease 
which is one of society’s most significant challenges in 
the modern world. As machine learning research con-
tinues to advance, new approaches to enhancing its 
use in the healthcare industry may soon be developed. 
Using the provided characteristics, the algorithms uti-
lized in this experiment have demonstrated good per-
formance. Finally, it may be concluded that by fore-
casting cardiac disease, machine learning might lessen 
the harm done to a human’s physical and emotional 
health. The main goal of this study is to provide doc-
tors with a tool to detect early cardiac problems. As a 
result, it will be easier to provide the right care to pa-
tients while minimizing negative consequences. This 
study’s major objective is to use algorithms whose in-
tended output identifies whether the person has heart 
disease to improve the accuracy of heart disease de-
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tection. By utilizing machine learning techniques, this 
work provides the foundation for future predictions of 
cardiac disease. 
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ABSTRACT
Cardiovascular disease is one of the leading causes of death 
and disability in humans. Quercetin (Que) and its analogs 
are found in plants naturally and have been shown to have 
promising bioactive effects. The relationship between “Hu-
man C-reactive protein (CRP) ” and the cardiovascular system 
(CVD) has been extensively researched over the last several 
decades. Numerous studies have looked at Que’s potential 
benefits for a wide variety of medical conditions, including 
diabetes, inflammation, microbial infection, arthritis, heart 
disease, and wound healing. In current study the binding af-
finity of Quercetin against the cardiovascular target protein 
was analyzed using molecular docking because of the signif-
icance of protein-ligand interactions in structure-based drug 
development. After downloading the CRP (Target Cardiovas-
cular Protein) 3D structure from Protein Data Bank, the au-
thors used the Autodock software to position it in its docking 
environment and it was reported that the binding energy of 
Quercetin molecule with CRP is -6.28 kcal/mol. Though more 
in-vitro studies are required to validate this research. The find-
ings suggest that Quercetin may protect against cardiovascu-
lar disease and cancer. 

KEYWORDS
Autodock, Cardiovascular Disease (CVD), Human C- reactive 
protein, Protein Data Bank (PDB), Quercetin
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1. INTRODUCTION
The network of blood arteries and the heart it-

self are referred to together as the “cardiovascular 
system”. Some of the numerous possible cardiovas-
cular system disorders included abnormalities of 
the conduction system, rheumatic heart disease, 
and endocarditis. Atherosclerosis of the aorta is a 
type of atherosclerosis that may cause some car-
diovascular disorders, such as peripheral artery 
disease (PAD), stroke, cerebrovascular disease 
(CVD), coronary artery disease (CAD), and cor-
onary heart disease (CHD) [1] baseline charac-
teristics, and outcomes after aortic valve replace-
ment (AVR. Deaths from heart attacks did not 
rise sharply from 2019 to 2021.There were 1.6% 
more heart attacks in 2021 compared to 2019.Fur-
thermore, in 2021 there were fewer fatalities from 
heart attacks than the previous year. Increases 
in cardiac arrest-related fatalities totaled 22 per-
cent between 2017 and 2021. Figure 1 shows a 
54% rise in fatal heart attacks throughout the ten 
years from 2012-2021 [2] we evaluated knowledge 
among the general population of stroke and heart 
attack symptoms and determined the factors as-
sociated with poor understanding of CVD. Meth-
ods: This cross-sectional study included 228, 240 
adults (102, 408 males, 125, 832 females. 
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Figure 1: Displays the number of death due to heart attacks in 
India. 
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Angina pectoris owing to ischemia is the hallmark 
symptom of coronary artery disease, which, if left un-
treated, may cause a heart attack or possibly heart fail-
ure. Strokes are often called cerebrovascular accidents, 
and TIAs are forms of a condition known together as 
cerebrovascular illness (TIAs). Often caused by nar-
rowed arteries, claudication is a symptom of periph-
eral arterial disease (PAD). Aneurysms in the thoracic 
and abdominal aorta are often caused by atherosclero-
sis in the aorta [3]. 

Hypertension, diabetes mellitus, dyslipidemia, 
smoking, and obesity are all traditional risk factors, it 
is believed that CAD is more frequent among Indians. 
More than 90% of AMIs among South Asians could be 
accounted for by a combination of nine common risk 
factors, according to INTERHEART research. These 
variables included a lack of physical exercise, a diet 
poor in fruits and vegetables, and psychological and 
social stress. Despite all of these potential contributors, 
we still can’t account for the higher incidence or earlier 
start of CAD in Indians. The Indian population is see-
ing a sharp rise in a total load of traditional risk factors 
[4]. Because atherosclerosis is a unifying factor in the 
pathogenesis of CVD, its prevention should be priori-
tized above all else. Emboli in a patient with atrial fibril-
lation leading to ischemic stroke and rheumatic fever 
leading to valvular heart disease are only two examples 
of the numerous potential causes of CVD [5]. 

The host’s response to tissue injury is shown as an 
increase in C-reactive protein (CRP), whether that 
harm is the result of infection, trauma, malignant ill-
ness, or chronic inflammation. Elevated C-reactive 
protein levels have received more research attention 
as a possible risk factor for atherosclerosis in recent 
years. C-reactive protein (CRP) screening has shown 
potential as a predictor of atherosclerotic cardiovas-
cular disease risk, supported by an expanding body 
of epidemiological and scientific data [6]. C-reactive 
protein (CRP) elevation in acute unstable angina is 
well documented and has prognostic significance. Left 
ventricular failure, cardiac mortality, and ventricle 
rupture are among events that are more likely to occur 
when CRP levels are high after myocardial infarction. 
Extensive research over the last several decades has 
linked CRP levels that are only slightly over normal 
has a higher potential for coronary heart disease de-
velopment (CHD) [7]. 

The CRP seen in human serum is a pentamer that 
has a disc shape with five identical subunits that are 

non-covalently bound. It has two sides, one that binds 
calcium dependently to its well-known particular li-
gands and one that exerts its effector function. There 
are 206 amino acids and 23 kDa in each subunit of 
the pentameric isoform, which needs 2 calcium ions 
to function. It is highly stable in its native state un-
der physiological conditions until it reaches out and 
gets hold of one of its specialized ligands, which can 
only be done with calcium accessible in the extracel-
lular environment and at physiological pH. It becomes 
monomeric once bound to one of its ligands [8]. Hu-
man C-reactive protein (CRP), an acute phase protein, 
serves as a scavenger and a host defense protein [9]. 

More than 2, 500, 000 entries of natural compounds 
have been documented during the drug discovery evo-
lution too far [10]. Many different chemical structures, 
Polyketides, sugars, flavonoids, terpene-terpenoids, 
steroids, alkaloids, amino acids, peptides, and other 
compounds are an example, have attracted research-
ers’ interest in the library of medical treatment. Over 
the last several years, researchers have been working 
to develop natural analogs with the appropriate func-
tional features, hoping to lessen the likelihood of drug 
resistance by providing compounds with fewer com-
mon building blocks. Quercetin, a kind of flavonoid, 
is a staple of the average diet since it can be found in 
so many different kinds of food and plants. Quercetin 
extracts are not effective in clinical investigations for 
the prevention or treatment of any health condition. 
This includes cardiovascular disease, hypercholester-
olemia, rheumatic disorders, infections, and cancer. 
Quercetin is generally well-tolerated and has never 
been associated with any abnormalities in blood en-
zyme levels or bouts of clinically evident liver impair-
ment [11]. 

With its inflammatory-relieving, hyperten-
sion-lowering, vasodilator, anti-obesity, hypercho-
lesterolemic, and atherosclerotic qualities, quercetin 
is one of the most significant bioflavonoids found in 
more than twenty plant materials. Diseases including 
hypertension, cardiovascular disease, and metabolic 
syndrome all include free radicals as a common con-
tributor [12]. Because of its ability to prevent plate-
let aggregation, its positive effect on endothelial cell 
health, and its ability to promote vasodilation, quer-
cetin is beneficial to the health of blood vessels (vaso-
relaxation). The immune system’s reaction to noxious 
substances and environmental stresses is another area 
where quercetin has a role. 
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2. LITERATURE REVIEW
In a meta-analysis, Mohsen Taghizadeh et al. eval-

uated how consuming garlic supplements affected 
C-reactive protein (CRP) levels in the blood. A weight-
ed mean difference (WMD) was calculated to approx-
imate the overall shift in serum CRP levels. Further-
more, we conducted subgroup analyses by trial length, 
supplement dosage, CRP levels at baseline, and study 
quality. Of the 438 publications found during the first 
search, the meta-analysis includes 9 randomized con-
trolled trials (RCTs) with a total of 363 participants. 
There was evidence of heterogeneity across trials, but 
overall, those who consumed garlic had lower blood 
CRP values than those who did not. This difference 
was “0.8 mg/L (95% CI [1.5, 0.1], p = 0.02) ”. Data now 
available revealed that taking a garlic supplement will 
lower blood CRP levels. Alterations, however, were 
connected to both the extra dosages and preexisting 
levels of serum CRP [13]. 

Quercetin’s (Que) mechanism of action in atri-
al fibrillation (AF) was determined by Xin Tan et al. 
through network pharmacology and molecular dock-
ing. Que is variably expressed in AF, and molecular 
docking revealed that it has a considerable affinity for 
binding to critical substrates.. In in vivo research, Que 
significantly shortened the duration of atrial fibrilla-
tion and prevented atrial remodeling, the production 
of p-MAPK protein, and the beginning of AF. Querce-
tin’s intense processes may be further understood and 
a focused foundation for therapeutic atrial fibrillation 
therapy established by using in-vivo studies in con-
junction with network pharmacology and molecular 
docking [14]. 

Maryam Zahedi et al. investigated inflammatory 
biomarkers and cardiovascular risk factors in type 2 
diabetic women. 72 women participated in this ran-
domized, double-blind, clinical experiment that lasted 
for 10 weeks. Using a permuted block randomization 
of size, the quercetin and placebo groups were evenly 
distributed. Each 500 mg pill of quercetin was given 
to participants every day. Researchers compared and 
measured biochemical signs before and after the trial. 
Systolic blood pressure was considerably lower in the 
quercetin group (8.8± 9.3 vs. 3.5 ±11.7, P = 0.04) than 
in the placebo group. HDL cholesterol levels consid-
erably dropped in both groups (P = 0.19), while total 
cholesterol, LDL cholesterol, TG, and the ratios of TG/
HDL cholesterol and LDL-C/HDL cholesterol were 
not statistically different between the groups. Even 

though quercetin supplementation substantially de-
creased systolic blood pressure, the author found that 
it did not affect inflammatory biomarkers or other car-
diovascular risk factors [15]. 

3. METHODOLOGY

3.1. Design: 
Researchers were able to identify the most proba-

ble and efficient ligand structure for curing coronary 
artery disease (CAD) employing complementary and 
alternative medicines by using data mining and a thor-
ough analysis of the available literature. In this study, 
a computational approach and a docking mechanism 
are used to examine the targeting capability of partic-
ular ligands and target proteins. The discovery of Hu-
man C- Reactive Protein as a protein of interest in the 
therapy of heart disease and Quercetin as a substance 
having this effect came about through data mining and 
a careful review of the existing literature. The protein 
and chemical were retrieved from the corresponding 
databases, prepared for docking using Autodock4, and 
then the complex was seen using BIOVIA Drug Dis-
covery Studio (Figure 2). 

Figure 2: Shows the Methods Employed in the Research to Get 
the Docked Complex between the Ligand and the Protein. 

3.2. Instruments: 
The main source of information on the three-dimen-

sional structures of proteins and other biomolecules is 
the “Protein Data Bank (PDB) ”. The study of biological 
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macromolecules in three dimensions is crucial to many 
branches of research, including but not limited to: ba-
sic biology, medicine, energy, drug development, and 
education. For ligand structures, Protein Data Bank is 
consulted, while for protein structures, Utilized is the 
PubChem Chemical Database. The “Research Collabo-
ratory for Structural Bioinformatics Protein Data Bank 
(RCSB PDB) ” in the United States stores and maintains 
data for the global PDB database, which is open to all 
users, including structural biologists, computational bi-
ologists, and others. One of its functions is to record the 
three-dimensional structures of proteins and nucleic 
acids, two of the most fundamental components of liv-
ing organisms. Information is gathered from biochem-
ists and biologists all across the globe using methods 
and technologies such as “nuclear magnetic resonance 
spectroscopy (NMR) ”, “cryo-electron microscopy”, and 
“X-ray crystallography”. 

The PubChem database at the National Institutes 
of Health (NIH) is a chemical database that may be 
searched. If the scientific data is readily available on Pub-
Chem, users can add it there and other people can use 
it, too. Lead optimization, lead compound-target pro-
filing, polypharmacology research, and the clarification 
of unclear chemical identities are only some of the drug 
development processes that might benefit from utilizing 
PubChem. Utilizing PubChem in conjunction with sec-
ondary databases, informatics tools, and web-based ap-
plications has also shown to be highly beneficial. A few 
examples of study include compound-target profiling, 
polypharmacology investigations, and clarifying ambig-
uous chemical identification. Secondary databases, bio-
informatics tools, and web-based applications all benefit 
greatly from using PubChem as a data source. 

To probe the enormous conformational accessible 
area to a ligand surrounding a protein, Autodock4 uses 
a grid-based technique to determine if experimental 
morphologies are effective. This technique places the 
target protein within a grid. Small substances, like 
substrates or drugs, may be predicted to bind to a spe-
cific three-dimensional receptor using the Autodock4 
algorithm. Docking in Drug Discovery Studio allows 
us to observe protein–compound interactions after 
the fact. To help in the evaluation of targeted molec-
ular therapies, BIOVIA Discovery Studio takes use of 
the Catalyst Pharma-cophore Design and Prediction 
toolkit. It aids in the development of small molecules 
by facilitating de novo drug discovery and multi-tar-
get drug design, as well as activity profiling. 

3.3. Sample: 
The C-reactive protein (CRP) that is circulating is a 

pentamer, a protein structure with five identical subunits 
organized in a disc shape around a central pore, and the 
crystalline structure of Human C- reactive protein is 
shown in Figure 3.Clinically, its serum concentrations 
are measured as a nonspecific sign of inflammation. 
CRP’s precise role in the body is still being investigated, 
however, it is thought to be related to the innate immune 
system. Left ventricular failure, cardiac mortality, and 
ventricle rupture are among the outcomes that tend to 
worsen when CRP levels are high after myocardial in-
farction. Extensive research over the last several decades 
has linked CRP elevations of moderate severity to an in-
creased potential for the onset of coronary heart disease. 

Figure 3: Displays a homology model of the Human C- reactive 
protein’s crystalline structure based on the PDB. 

The polyphenolic flavonoid quercetin may have 
cancer-preventing properties. The flavonoid querce-
tin, sometimes known as Que-glycoside, is an antiox-
idant flavonol. The bioflavonoid quercetin, found in 
many plant foods, may have antiproliferative effects 
through altering EGFR or estrogen-receptor-mediated 
signal transduction pathways. Quercetin comes from 
the Ginkgo biloba leaves and is a flavonoid. Quercetin 
has been found to have a considerable impact on the 
therapy of cardiovascular disorders in both basic tests 
and clinical investigations. Its exact process, however, 
is yet not well understood. As a result, quercetin’s po-
tential network pharmacological effects on cardiovas-
cular disease must be used. The atomic and molecular 
composition of Quercetin is shown in Figure 4.
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Figure 4: Displays the chemical structure of the Quercetin com-
pound. 

The two-dimensional structure of the Querce-
tin compound is shown in Figure 5. Moreover, when 
paired with chemotherapeutic medicines, this mole-
cule shows synergy and reversion of the multidrug-re-
sistant phenotype in vitro. Additionally, quercetin’s 
ability to suppress the lipoxygenases and cyclooxy-
genase pathways contributes to its anti-inflammatory 
and anti-allergy benefits. A common flavonoid called 
quercetin may be found in a wide variety of foods and 
plants. Its presence has been linked to several health 
benefits. Clinical investigations have failed to prove the 
effectiveness of quercetin extracts for the treatment or 
prevention of any medical condition. These disorders 
include cardiovascular disease, hypercholesterolemia, 
rheumatic diseases, infections, and cancer. The usage 
of dietary supplements containing quercetin is safe 
and has not been associated with any increased blood 
enzyme levels or clinically noticeable cases of liver im-
pairment. 

Figure 5: Shows the 2-D structure Quercetin compound. 

3.4. Data Collection: 
Docking generates several confirmations and loca-

tions for effective protein-ligand interaction. The auto 
grid was started using the (. Gpf) file and Autodock4 

was started with the (. dpf) file, both as part of the 
docking operation. The docking process required a rig-
id protein or macromolecule and a pliable ligand. Us-
ing Autodock, we were able to determine the DLG files 
binding energy for each confirmed docking. Figure 6, 
shows how the confirmation with the biggest negative 
binding energy was used to illustrate the interaction, 
and this was followed by the generation of a complex. 
pdbqt file for additional analysis and visualization. 

Figure 6: Demonstrates the interactions that take place be-
tween the docked protein and the ligand complex. 

3.5. Data Analysis: 
Table 1 displays further information on the inter-

action between human C – reactive protein and quer-
cetin compound including the types of bonds creat-
ed and the distances between their formations. Here, 
scientists observed that the ligand produced five hy-
drogen bonds with the amino acids (LYS50, LYS58, 
and ALA59), and two hydrophobic bonds with ILE15 
and MET 16.Using BIOVIA Drug Discovery Studio, 
researchers determined the binding energy of each re-

Table 1
Illustrates The Chemical Bonds That Occur Between The Protein 
And The Compounds. 

Amino Acid Bond Length Type of Bonds
UNL1-LYS50 1.99546 Hydrogen Bond
UNL1-LYS58 2.14998 Hydrogen Bond
UNL1-LYS58 2.57015 Hydrogen Bond
UNL1-ALA59 2.05137 Hydrogen Bond
UNL1-UNL1 1.82403 Hydrogen Bond
UNL1-ILE15 3.81621 Hydrophobic bond
UNL1-MET16 5.47666 Hydrophobic bond
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sulting complex and selected the one with the lowest 
value for future investigation. Figure 7, below depicts 
the specific features of the ligand molecule interacting 
with the protein via its amino acids. 

Figure 7: Displays Molecular Interaction between Amino Acids 
in a Protein and a Ligand. 

4. RESULTS AND DISCUSSION
When the energies of polar, non-polar, and non-bond-

ed interactions are added together, the binding free ener-
gy emerges. The sum of the final values of internal ener-
gy, intermolecular energy, and torsion-free energy is the 
binding energy. It is subtracted from the overall energy of 
a free-floating system. Using the docking log file (DLG) 
file format, docking results and a binding energy catalog 
were acquired. If the binding energy between a protein 
and ligand can be reduced, the protein-ligand complex 
will become more stable. Binding energy calculations in-
dicated that Quercetin and Human C- reactive protein 
formed a stable complex with a broad diversity of bond 
topologies (Figure 8). The binding energy of this mole-
cule is -6.28 kcal/mol. 
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Figure 8: Displays the number of multi-member conformational 
clusters. 

5. CONCLUSION
Over the years, several studies have been under-

taken to better understand quercetin’s core decreasing 
the chances of cardiovascular diseases by a method of 
action. As time passes, we can test our theory with ev-
er-increasing rigor and a growing body of facts. Sev-
eral treatments with large doses of quercetin and its 
derivatives have improved heart functions in random-
ized, double-blind, placebo-controlled, crossover trials 
including both animals and humans at varying stages 
of cardiac illness. Therapeutic use of quercetin for the 
treatment of cardiovascular disorders. In light of this 
research, quercetin should be evaluated for its ther-
apeutic potential in the treatment of a wide range of 
cardiovascular illnesses. Even though researchers only 
have preliminary knowledge of certain cutting-edge 
therapeutic techniques, the outcomes are encouraging 
and might lead to new treatment options in the future. 
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ABSTRACT
“Peripheral artery disease” or PAD, is considered as a most prev-
alent condition, and it commonly coexists with vascular diseas-
es in other body parts. The epidemiology of PAD is well known 
and connected to age and, particularly, the predisposing factors 
of smoking and diabetes mellitus. Diagnosis on early basis is im-
portant for enhancing the quality of life (QOL) in addition to the 
reducing risk for the development of significant subsequent vascu-
lar events such as “acute myocardial infarction (AMI) ” or “stroke”. 
There are a variety of treatments used to manage and treat the 
disease. However, there are negative effects and toxicities associat-
ed with that treatment in addition to higher costs. Hence, a surge 
in the hunt for natural compounds of botanical origin is gaining 
traction. The present study aims at exploring the targeting abil-
ity of phytocompound, and genistein against FABP4 which is an 
emerging target for PAD in diabetes patients. The study is con-
ducted using a computation method employing Autodock4 and 
other accessory tools. The results of the docking process revealed 
a significant binding energy of -6.14 which demonstrated a sta-
ble complex formation between protein and selected compound. 
Thus, showing great potential for the treatment of PAD. 
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1. INTRODUCTION
“Cardiovascular diseases (CVDs) ” include “stroke”, 

“heart failure”, “peripheral arterial disease”, “ischemic 
heart disease”, and several other vascular and cardi-
ac problems. CVDs are the “leading cause” of death 
globally and a substantial contributor to lower QOL. 
According to projections, 17.8 million deaths world-
wide from CVD occurred in 2017, resulting in 35.6 
million years of disability and 330 million years of 
life lost. Medical experts, other physicians, and public 
health professionals might greatly benefit from these 
summary indicators of health when combined with 
information on CVD and risk factor prevalence. They 
offer vital population-level data that can improve pre-
ventive, treatment, and management efforts for CVD 
and risk factor management at the national, global, 
and subnational levels [1], [2]. 

Out of all CVDs, Peripheral artery disease (PAD) 
affects 15%-20% of individuals over the age of 70, ac-
cording to one study, however, the prevalence is likely 
to be higher if asymptomatic individuals are included. 
The ankle-brachial index is the most often utilized di-
agnostic tool to screen the asymptomatic population 
[3]. In asymptomatic people, an ABI of 0.9 has a sensi-
tivity of more than 95% and a specificity close to 100% 
when contrasted to arteriography. When patients with 
PAD are compared to age-matched controls, the rate 
of cardiovascular mortality is 0.5% in controls and 
2.5% in patient population with PAD. Furthermore, 
among those with documented CAD, the presence 
of PAD increases the risk of mortality by 25% when 
compared to controls. It is therefore critical to screen 
for PAD, especially in asymptomatic individuals, to 
address risk variables and prevent mortality as soon 
as feasible [4]. 

Large observational studies have identified the 
main health risks for PAD, which are similar to those 
for ischemic heart disease and vascular disease. Inves-
tigations have shown that 80% to 90% of CVDs are 
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caused by the four main risk factors: hypertension, 
smoking, and hyperlipidemia (Figure 1) [5]. 
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Figure 1: A Graphical Representation of Number of Deaths 
Cause of Different Diseases and Health Conditions. 

Diabetic individuals with the PAD usually have 
severe health consequences, including loss of limbs. 
“FABP4 (fatty acid binding protein 4) ” is largely gen-
erated by adipose tissues and has recently been as-
sociated to the pathogenesis of atherosclerosis. PAD 
is characterized by the formation of atherosclerotic 
plaques within the arteries delivering blood to the 
limbs, producing lower limb claudication, relaxing 
pain, or even tissue loss. Even though the greatest 
medical intervention, PAD individuals remain to be 
at elevated risk of all-cause death as opposed to those 
who don’t have PAD. Furthermore, individuals suf-
fering both DM and PAD concurrently are at a larger 
risk of having lower limb amputations, cardiovascular 
events, and death [6], [7]. 

Ischemia in the lower extremities may be func-
tional or critical, depending on the pathophysiolo-
gy. Functional ischemia manifests itself medically as 
“intermittent claudication” whenever the blood flow 
is sufficient while at rest but inadequate when active. 
Critical ischemia is well-defined by the emergence of 
discomfort at trophic or rest lesions in the legs and de-

velops when the drop in blood circulation results in 
a “perfusion deficit” at rest. Accurate identification is 
essential in this situation since failure to restore suf-
ficient blood flow, either by surgery or endovascular 
treatment, poses a clear risk of amputation [8]. In or-
der to identify the therapy the prognosis and indica-
tion in patients with PAD, it is crucial to distinguish 
between the two ideas [9], [10]. Many treatments are 
approved for PAD, however, they7 all have their side 
effects [11], [12] beyond the common pathophysio-
logical substrate, as far as treatment is concerned, each 
site of atherosclerotic disease (subclavian and verte-
bral arteries; carotid arteries; intracranial arterial tree; 
renal arteries; lower extremity arteries. Therefore, the 
present study aims at exploring the targeting ability 
of phytocompound genistein against FABP4, which is 
associated with the development of PAD in patients 
having diabetes. 

2. LITERATURE REVIEW
In a study by Bonaca et al. patient population un-

derwent revascularization for PAD were given either 
aspirin or a placebo and aspirin and 2.5 mg twice day 
of rivaroxaban. The results of their study demonstrat-
ed that, in patient groups with PAD who had under-
taken rivaroxaban twice daily and lower-extremity re-
vascularization was correlated with a considerably low 
occurrence of the composite outcome of “acute limb 
ischemia” compared to aspirin alone. The frequency 
of severe TIMI haemorrhage did not vary significantly 
across the groups [13]. 

Zamzam et al. looked at whether individuals with 
type 2 diabetes mellitus FABP4 levels are related to 
PAD. The results of their study revealed that patients 
with DM-PAD had FABP4 levels that were nearly two 
times higher than those with DM-noPAD. After con-
trolling for the previous history of CAD, white blood 
cell count, age, and sex, regression analysis showed a 
significant correlation between DM-PAD and FABP4 
levels [14]. 

Wadstrom et al. investigated the hypothesis that 
elevated “remnant cholesterol” raises the risk of PAD. 
In the “Copenhagen General Population Study”, which 
was conducted from 2003 to 2015, 106 937 individu-
als were analyzed. 1586 cases of PAD, 2570 cases of 
myocardial infarction, and 2762 cases of ischemic 
stroke were identified over a maximum of 15 years of 
follow-up. The results of their study revealed that, In 
contrast to myocardial infarction and ischemic stroke, 
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elevated residual cholesterol was shown to be related 
to many fold more risk of PAD in the general popu-
lation [15]. 

Research Questions: 
What is the efficacy of Genistein against the Heart 

Diseases?

3. METHODOLOGY

3.1. Design 
A computational study was done to identify a phy-

tocompound that might effectively block or reduce 
the levels of FABP4, an emerging target for PAD in 
diabetes patients. Genistein is selected as a ligand be-
cause of its beneficial characteristics in a variety of dis-
eases. This compound is selected from the extensive 
mining of plant sources. Docking is then performed 
with genistein as a compound and FABP4 as a target. 
To carry out the docking, preparation was done after 
collecting the protein and ligand structures from data-
bases which were then followed by analysis, and visu-
alization. Figure 2 below shows the methods that were 
followed to conduct the study. 

Figure 2: Illustrating the Methodological Design Used to Carry 
Out the Docking Process.

3.2. Instruments: 
The ligand structure was acquired using PubChem. 

This database is under the supervision of the National 
Institutes of Health (NIH). PubChem is an open chem-
istry repository that mostly includes tiny chemicals, 
but it also includes larger ones including peptides, nu-
cleotides, lipids, carbohydrates, and macromolecules 
that have undergone chemical modification. PubChem 
integrates data on underlying structures, physical and 
chemical characteristics biological characteristics, 
identification, and details on health, safety, copyrights, 

and toxicology. Users of PubChem can also visualize li-
gand structure in several different ways, including stick, 
ball, and stick structure, among others. 

The three-dimensional structure of a protein can 
be obtained via RCSB PDB, wherein RCSB refers to 
“Research Collaboratory for Structural Bioinformat-
ics” while PDB stands for “protein data bank. ” A da-
tabase containing information on large biomolecules 
like proteins is called a protein databank. It also com-
prises information on nucleic acids obtained from 
several methods, such as NMR spectroscopy, X-ray 
crystallography, and–increasingly–cryo-electron mi-
croscopy. Biochemists and molecular biologists have 
used this database to conduct molecular docking tech-
niques as well as other computational research. 

The protein and ligand structures were then pre-
pared using the autodock tool. The protein was initially 
made in pymol by removing any extraneous molecules 
that would impede the docking process. Later, Autodo-
ck4 completed more preparations. After the ligand and 
protein were ready, Autodock4 was used for grid con-
struction and docking. It is a free and straightforward 
tool for determining how efficiently proteins bind to 
their ligands and how proteins interact with each other. 
The complex was then viewed in BIOVIOA Drug Dis-
covery Studio when the docking was completed. 

3.3. Sample Collection and Preparation: 

3.3.1. Ligand
The ligand structure is retrieved from “PubChem” 

in. XML format and changed using the Open Bable 
application to. pdb format. It is possible to convert sev-
eral file formats using the Open Bable program, which 
is easily accessible and cost-free. Before being stored 
in. pdbqt format, the ligand structure was transformed 
into the. pdb format, saved, and sent to Autodock for 
further processing. The ball and stick structure of the 
ligand is shown in Figure 3 below. 

Figure 3: Illustrating the Ball and Stick Structure of Genistein, 
Where White balls represent the hydrogens, Red balls Repre-
senting Oxygen, and Grey Balls Representing Carbon. 
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3.3.2. Protein
The structure of FABP4 is retrieved from the RCSB 

PDB with PDB ID: 5LGD (Figure 4). Then, when the 
protein was prepared in Pymol, the unnecessary mol-
ecules were removed from the sequence. Any bound 
ligands were also taken out to get a protein structure 
for the docking process. The additional protein pro-
cessing step was carried out using the Autodock tool. 
Autodock4 will first remove water molecules and then 
add polar hydrogens to assess the hydrogen bond in-
teractions between the amino acids and the ligand. 
Again when the protein had completed its final pro-
cessing, the file was then stored in the. pdbqt format, 
which was used for the docking process. 

Figure 4: Illustrating the three-dimensional Structure of Fatty 
acid binding protein 4(FABP4) Where the Cyan Colored Helical 
Structures Representing Alpha-helices And Magenta Colored 
Flat Sheets Representing Beta-pleated Sheets. 

3.4. Data Collection
By docking at the various binding sites of the se-

lected protein, a collection of possible ligand confor-
mations and configurations are generated. Molecular 
docking was largely facilitated by “rigid molecular 
docking with”, FABP4 as the macromolecule. The pro-
cess included making the protein macromolecule 
rigid while maintaining the ligand flexible. After aut-
odock had been performed, the application was used 
to get the binding energy table from the DLG file. 
The chemical interactions, including “H-bonds” and 
“bond lengths, ” between the protein-ligand complex 
were examined using the most favorable arrangement 
and configuration with the lowest binding energy. By 
using the DLG output file, more information on the 
interaction between both the receptor and compound/

ligand was analyzed later on. Figure 5 depicts the 
docked structure of the receptor and ligand. 

Figure 5: Illustrating the Docked Structure of the FABP4 and 
Genistein. 

3.5. Data Analysis 
As shown in Figure 6 below, the docked complex 

file, or DLG file, procured after having completed 
the docking process was analyzed by exporting the 
DLG file to the visualization tool BIOVIA Drug 
Discovery studio, where the ligand molecule was 
defined and the interactions were examined by la-
beling the amino acids. The docked complex 2-di-
mensional structure was built, as shown in Figure 
7 below, to get additional insight into the various 
binding types. With distances of 1.99134, 1.87366, 
1.796, 1.86325, 1.78364, 4.87436, 4.41702, 4.59741, 
5.79523, 5.34687, 5.0055, 3.80831, 5.10952, 5.06159, 

Figure 6: Illustrating the particular Amino Acids involved in the 
Formation of the Protein-Ligand complex. 
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4.89471, 4.39736, the amino acids TYR20, SER54, 
SER56, GLN96, ARG127, ARG127, ASP77, ASP77, 
PHE17, ALA34, ALA76, ALA34, ALA37, PRO39, 
and ALA76 were shown to be involved in the for-
mation of a complex between genistein and FABP4.
In addition, it was discovered that the development 
of the complex was caused by the production of two 
different kinds of bonds: “Conventional Hydrogen 
Bond”, “Pi-Cation”, “Pi-Anion”, “Pi-Sulfur”, “Pi-Pi 
T-shaped”, and “Pi-Alkyl”, which include hydrogen 
and hydrophobic connections. Table 1 shows the 
kinds of bonds and lengths between amino acids in-
volved in complex formation. 

Figure 7: Two-Dimensional Structure Illustrating the Different 
Types of bonds involved in the Genistein- FABP4 complex. 

Table 1
Enlisting Amino acids of Protein, Distances, and Types of Bonds 
involved in the protein-ligand complex. 

Ligand: Protein Distances (Å) Bond Category
UNL1: TYR20 1.99134 Hydrogen Bond
UNL1 : SER54 1.87366 Hydrogen Bond
UNL1: SER56 1.796 Hydrogen Bond
UNL1: GLN96 1.86325 Hydrogen Bond
UNL1: ARG127 4.87436 Electrostatic
UNL1: ARG127 4.41702 Electrostatic
UNL1: ASP77 4.59741 Electrostatic
UNL1: ASP77 5.79523 Other
UNL1: PHE17 5.34687 Hydrophobic
UNL1 : ALA34 5.0055 Hydrophobic
UNL1 : ALA76 3.80831 Hydrophobic
UNL1 : ALA34 5.10952 Hydrophobic
UNL1 : ALA37 5.06159 Hydrophobic
UNL1 : PRO39 4.89471 Hydrophobic
UNL1 : ALA76 4.39736 Hydrophobic

4. RESULTS AND DISCUSSION
The interaction energies for polar, non-polar, and 

unbounded interactions are added to determine the 
binding free energy. The ultimate total internal ener-
gy, total intermolecular energy, and torsion-free ener-
gy must all be added together to determine binding 
energy. Thus, the energy of the unbound system is re-
duced by this energy. The docking results were stored 
in DLG format along with a list of binding affinities 
expressed in terms of binding energies. The complex 
between FABP4 and genistein, a protein and a ligand, 
respectively, is more stable the more negative the bind-
ing energy is. FABP4 and genistein created a stable 
complex with a variety of bond topologies based on 
the estimated binding energy. The binding energy of 
this compound was revealed to be – 6.17 kcal/mol. 

5. CONCLUSION
Plant sterols, flavonoids, and sulfur-containing 

compounds are three types of phytochemicals con-
tained in fruits, vegetables and that may help decrease 
the risk of atherosclerosis. Within these categories 
exist several potential compounds, most of which are 
not well described but whose mechanisms of action 
aren’t established. Furthermore, many other plant 
compounds (eg, phytoestrogens, antioxidant vitamins, 
and trace minerals) could be associated with the ath-
erosclerotic process. These plant micronutrients will 
certainly be the target of future investigation. As the 
investigation continues on all of these chemicals, new 
undiscovered components will be found. 
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ABSTRACT
When blood cannot flow to the brain, a stroke occurs. A blockage 
or burst blood vessel inside the brain is a common culprit for this 
disturbance in blood flow because they both limit oxygen to the 
brain tissue. If this happens, the brain’s oxygen-starved cells begin 
to die quickly, so it’s important to get medical attention at once 
for the patient’s chances of recovery. The major objective of this 
study is to investigate potent thrombolytics from natural sources 
that are used to treat stroke. Natural sources have been found to 
exhibit thrombolytic action, with active molecules also extracted 
and described. The ligand strength was confirmed in the present 
work using the binding energy, which is based on computer-aided 
molecular modeling. Vanillylamine exhibited a stronger docking 
score and had greater thrombolytic potency than other drugs. The 
main objective of this study is to find an effective treatment for 
heart attacks. The protein and ligand combination had an affinity 
of -5.40 kcal/mol, which further suggests that it may be employed 
in future studies to create a potential inhibitor against stroke. 
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1. INTRODUCTION
Blood groups can be extremely harmful when they 

build up in the aspiration as well as in the brain, and 
coronary veins. Coronary thrombi are the prima-
ry cause of dead tissue in the heart, cerebrovascular 
thrombi are implicated in stroke, or may cause pneu-
monic thromboembolic breathing and heart depres-
sion. The development of a blood clot within a blood 
artery, known as thrombosis, impairs blood flow via 
the circulatory system [1], [2]. Whenever a vein, an ar-
tery, or nearby tissue is seriously injured, a thrombus 
may develop. If the thrombi separate from the blood 
vessel’s endothelium or lodge in essential organs like 
the brain as well as the lungs, it can seriously impair 
blood flow via an artery or vein. The formation of 
thrombus in the systemic circulation is brought on by 
imbalances in the homeostatic systems. This is one of 
the crucial developments in cardiovascular and pul-
monary illnesses. Heart attacks, venous thromboem-
bolic diseases, strokes, emboli, and other diseases that 
cause deep vein thrombosis, are responsible for abrupt 
death and morbidity [3], [4]. 

Cardiovascular illnesses, such as stroke and heart 
attacks are commonly treated with fibrinolytic drugs 
such as streptokinase, anistreplase, alteplase, uroki-
nase, or t-PAA. Blood clots are dissolved by a process 
known as thrombosis, which is sometimes known as 
clot busting. “Injecting tissue plasminogen activator” 
(tPA), which stimulates the enzyme plasmin, caus-
es fibrinolysis. Applying different fibrinolytic med-
ications, which often dissolve blood clots, is known 
as thrombolysis. To restore blood flow to ischemic 
myocardium, reduce necrosis, or improve prognosis, 
thrombolytic medications work by dissolving throm-
bin in coronary arteries. Several fibrinolytic drugs are 
used in the treatment of stroke as well as other cardio-
vascular disorders [5], [6]. Though less harmful than 
activators of the streptokinase or urokinase-type, t-PA 
is nonetheless quite powerful. It should be emphasized 
that virtually all thrombolytic drugs still have several 
shortcomings, such as lower specificity, higher needed 
dosages, and lower specificity to fibrin. Recombinant 
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versions of these thrombolytic medications have so 
received more focus to lessen these negative effects 
or enhance substrate specificity. Urokinase and strep-
tokinase, two first-generation thrombolytic medica-
tions, were often used to treat thrombosis; neverthe-
less, serious adverse reactions, including hemorrhage, 
anaphylactic response, or systemic fibrinolysis, have 
been documented. Another significant issue that pre-
vents the use of repeated dosages of streptokinase is 
immunogenicity [7], [8]. 

Natural resources are now often exploited to in-
crease tPA activity, and plant extracts are frequently 
used to find new medications. Traditional or alterna-
tive medicines have been utilized to treat a variety of 
illnesses in impoverished nations. Heart illness, stroke, 
piles, nervous debility, fever, back discomfort, head-
ache, arthritis, stomachache, and toothache, are all 
conditions that traditional remedies are used to treat 
[9], [10]. Traditional medications are used to treat car-
diovascular conditions and lower artery cholesterol. 
Rich calcium supplies found in medicinal plants con-
tribute to better bone and tooth health. For the screen-
ing or deliberate creation of diverse medications, com-
putational simulations utilizing molecular dynamics 
as well as in silico techniques are frequently utilized. 
The molecular study of silica makes predictions about 
the interactions between the particles [11], [12]. Al-
gorithms including molecular dynamics, molecular 
stimulation, or fragment-based analysis are used in 
molecular docking. To forecast the interactions of two 
distinct particles as well as to determine the best ligand 
for a variety of pharmaceuticals as well as other pur-
poses, molecular docking is widely used. The ADME/T 
test is frequently used to assess the body’s anticipated 
physicochemical characteristics following drug deliv-
ery, including distribution, metabolism, absorption, 
excretion, and toxicity assessments. The ADME/T 
test is frequently used to assess the body’s anticipated 
physicochemical characteristics following drug deliv-
ery, including distribution, metabolism, absorption, 
excretion, and toxicity assessments [13], [14]. 

2. LITERATURE REVIEW
Shan Liu et al. studied about a possible method to 

increase the effectiveness and safety of tPA in nano-
technology. Numerous initiatives to prolong its thera-
peutic window and investigate alternate thrombolytic 
drugs have been made during the past 20 years, but 
neither has made much headway. They studied biolo-

gy, thrombolytic processes, or pleiotropic effects of tPA 
in the brain as well as the current applications of sever-
al nanocarriers created for the injection of tPA for the 
treatment of ischemic stroke. Combining neuroprotec-
tion with tPA-based nanothrombolysis is a viable ther-
apeutic approach for acute ischemic stroke [15]. 

Arnaud Chevilley et al. studied the tissue-type plas-
minogen activator (tPA), a serine protease, which has 
five functional domains that it interacts with to attach 
to different substrates, receptors, and binding proteins. 
In recent years, there has been a lot of interest in the 
therapeutic use of tPA targeting in treating various 
central nervous system illnesses, including stroke. TPA 
has both neurotrophic as well as neurotoxic effects on 
the central nervous system, according to its described 
activities. Although several theories have been put 
out, it is still unknown how the protease may mediate 
such opposing roles. These include the impact of the 
tPA concentration, its source (“endogenous or exoge-
nous”), the shape, or the kind or age of the neurons 
(“single-chain tPA versus two-chain tPA”) [16]. 

Ross L Prentice et al. studied CVD, the outcomes of 
coronary heart disease (CHD) or stroke were the main 
focus of the “Women’s Health Initiative” (WHI) exper-
imental investigations of postmenopausal estrogen as 
well as estrogen plus progestin therapy. Recently, re-
searchers identified many changes in blood total pro-
teins in the first year following randomization in these 
investigations using a complete quantitative proteom-
ics approach. Using ELISA in replication tests, the re-
lationships of “B2M with CHD (P 0.001) or IGFBP4 
with stroke (P = 0.005) ” were verified. It was shown 
that changes in these proteins following the initiation 
of hormone therapy may be used to explain how hor-
mone therapy affected those disorders [17]. 

3. METHODOLOGY

3.1. Design: 
Using Autodock4, molecular docking and virtual 

screening were carried out. Protein Data Bank RCSB 
was used to get the crystal structure of the “Tissue 
Plasminogen Activator” (Tpa) protein for the cur-
rent investigation. Vanillylamine’s three-dimensional 
structure was obtained from PubChem in XML for-
mat, which was afterward translated into. PDB format 
using the Open Babel program. Then, docking was 
carried out using. PDB files for both the protein and 
the ligand. Each stage is shown in Figure 1 below and 
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involves using Autodock4 to do the docking and Py-
mol and Biovia Drug Discovery Studio to visualize the 
results. 

3.2. Sample: 
Using Autodock4, molecular docking and virtual 

screening were carried out. Protein Data Bank RCSB 
was used to get the crystal structure of the “Tissue 
Plasminogen Activator” (Tpa) protein for the current 
investigation as shown in figure 2. Vanillylamine’s 
three-dimensional structure was obtained from Pub-
Chem in XML format, which was afterward translat-
ed into. PDB format using the Open Babel program. 

Then, docking was carried out using. PDB files for 
both the protein and the ligand. Each stage is shown 
in Figure 3 below and involves using Autodock4 to do 
the docking and Pymol and Biovia Drug Discovery 
Studio to visualize the results. 

Figure 3: Illustrating the ball and Stick Structure of vanillylamine. 
Grey, red and blue represent the Carbon, Oxygen, and Nitro-
gen Molecules. 

3.3. Instrument: 
Using the RCSB: PDB and PubChem databas-

es, the structures of the protein and ligand are re-
trieved. All users, from computational biologists to 
structural biologists and beyond, can access PDB 
data for free thanks to the “Research Collaboratory 

Figure 1: Illustrate the Design of the Methodology used to carry out this Docking Process. 

Figure 2: Illustrating the Three-Dimensional Structure of Protein 
of Tissue Plasminogen Activator (Tpa). 
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for Structural Bioinformatics Protein Data Bank, ” 
the US data center for the global PDB repository. It 
acts as a database for the three-dimensional struc-
tural data of important biological substances, in-
cluding proteins and nucleic acids. Biochemists or 
biologists from all over the world supply the data, 
which is frequently acquired using NMR spectros-
copy or, cryo-electron microscopy, increasingly, or 
X-ray crystallography. 

A database of chemical compounds and associated 
biological test methods is called PubChem. The system 
is managed by the “National Center for Biotechnology 
Information” (NCBI), a division of the National Li-
brary of Medicine, a part of the “National Institutes 
of Health” in the United States (NIH). Through a 
web interface, PubChem is accessible without charge. 
Through FTP, millions of chemical structures as well 
as descriptive data are readily downloadable. Small 
compounds with less than 100 atoms and 1, 000 bonds 
can be found in PubChem along with descriptions 
of many other substances. The PubChem database is 
constantly growing and is provided by more than 80 
database suppliers. 

One of the most often mentioned pieces of soft-
ware in the scientific world, Autodock4, was utilized 
for the molecular docking procedure. The program 
uses a docked log file that is then evaluated by the use 
of a graphical tool called BIOVIA drug discovery stu-
dio to assess receptor-ligand interactions or forecast 
how a substance or a ligand would bind to a protein or 
a receptor in a real biological system. 

3.4. Data Collection: 
To obtain various confirmations and places for the 

successful binding of ligand and protein to form the 
complex, docking of the protein and chosen ligand is 
conducted. The auto grid was performed first using 
the. GPF file, and then autodock4 was run using the. 
GPF file to complete the docking operation. Making 
a protein or other macromolecule stiff and the ligand 
flexible was how the docking process was carried out. 
The binding energy of various docked confirmations 
was determined using the autodock tool and stored 
in the DLG file. As shown in Figure 4, the confirma-
tion with the highest negative binding energy was 
employed to demonstrate the interaction, which was 
followed by a writing complex. Following that, the 
process of viewing and analysis was carried out using 
the pdbqt file. 

Figure 4: Displaying the Interaction between the Ligand Com-
plex and Docked Protein. 

3.5. Data Analysis: 
Using BioVia Drug Discovery Studio, the analytical 

compound that had the greatest negative binding energy 
was investigated. The exact interactions between the li-
gand molecule as well as the amino acids of the protein 
are shown in Figure 5 below. The two-dimensional struc-
ture shown was created to clearly understand the types of 
linkages required in the formation of a stable complex. 
The complex was formed by GLU137, MET207, ARG206, 
CYS122, GLY2, GLU157, HIS27, SER26, TRP29, PRO28, 
ALA25, TYR6, ARG4, THR120, GLU114 ARG119, 
ARG4, CYS1, THR1A, and GLN5, among other amino 
acids. Table 1 shows the many forms of bonds between the 
“Tissue Plasminogen Activator” (Tpa) Protein and Vanil-
lylamine in a protein-ligand complex. 

Table 1
Illustrates the Types of Bonds between protein-ligand complex. 
ARG4: SER26 1.79799 Hydrogen 

Bond
Conventional 
Hydrogen Bond

THR1A: GLU114 5.18916 Electrostatic Attractive Charge
TYR6: ARG4 2.38703 Hydrogen 

Bond
Conventional 
Hydrogen Bond

ARG4: GLU137 2.86296 Electrostatic Attractive Charge
GLY2: THR120 1.77778 Hydrogen 

Bond
Conventional 
Hydrogen Bond

ARG4: GLU137 1.90428 Hydrogen 
Bond

Attractive Charge

GLN5: ALA25 2.08177 Hydrogen 
Bond

Conventional 
Hydrogen Bond
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ARG4: GLU157 5.57064 Electrostatic Attractive Charge
ARG119: LEU3 2.55222 Hydrogen 

Bond
Conventional 
Hydrogen Bond

ARG206: CYS1 1.77784 Hydrogen 
Bond

Conventional 
Hydrogen Bond

ARG4: SER26 2.88797 Hydrogen 
Bond

Carbon Hydrogen 
Bond

GLY2: MET207 3.43119 Hydrogen 
Bond

Carbon Hydrogen 
Bond

ARG4: HIS27 4.03408 Electrostatic Pi-Cation
ARG119: LEU3 3.03158 Hydrogen 

Bond
Carbon Hydrogen 
Bond

TYR6: ARG4 4.36821 Hydrophobic Pi-Alkyl
CYS122: CYS1 3.23145 Other Sulfur-X
MET207: GLY2 2.15253 Hydrogen 

Bond
Conventional 
Hydrogen Bond

ARG4: PRO28 5.37714 Hydrophobic Alkyl
ARG206: CYS1 3.7317 Hydrogen 

Bond
Carbon Hydrogen 
Bond

TRP29 : ARG4 5.38982 Hydrophobic Pi-Alkyl

4. RESULT AND DISCUSSION
A molecular dynamic analysis was conducted to 

evaluate the interaction between the protein and the 
ligand in terms of binding energy, which is simply 
the total intermolecular energy shown by the target 
protein, called the receptor, and the chosen substance 
called the ligand. After docking using autodock4, the 
log file and output file were retrieved and utilized to 
determine the ligand’s most affine posture with the 
protein’s amino acids. 

The interaction energies for polar, non-polar, and 
non-bonded contacts are added up to determine the 
binding free energy. To calculate binding energy, the 
final total internal energy, total intermolecular ener-
gy, and torsion-free energy must all be added togeth-
er. This energy is then used to decrease the energy 
of an unbound system. The docking findings and a 
summary of the binding energies were obtained in 

Figure 5: Illustrate the three-dimensional structure of the ligand. 
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the DLG file format. In general, the more negative 
the binding energy there is, the more stable the pro-
tein and ligand combination is. The computation of 
the binding energy revealed that the chosen ligand 
“Vanillylamine” and receptor/protein “Tissue Plas-
minogen Activator (Tpa) protein” produced a stable 
complex with a variety of bond topologies. This com-
plex’s binding energy was -5.40 kcal/mol as shown in 
figure 6.

-5,4 -5,09 -4,98 -4,96 -4,74 -4,55 -4,38
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Figure 6: Above Graph Showing the Binding Energy of Protein 
Ligand Intrection. 

5. CONCLUSION
The current discovery demonstrated that vanillyl-

amine compounds might be employed as an efficient 
thrombolytic drug. These two substances are common 
in many medicinal plants, so they could be combined 
to create powerful thrombolytic drugs to treat stroke 
and other cardiovascular illnesses. These thrombolytic 
substances derived from organic sources have negli-
gible to no negative effects. Among the investigated 
natural chemicals, vanillylamine had a strong docking 
score. Additional in vivo tests are required to exam-
ine the thrombolytic activity or fibrinolytic impact of 
these natural substances. 
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ABSTRACT
Heart attack is one of the leading causes of morbidity in the 
worldwide population. Cardiovascular disease is one of the ma-
jor diseases involved in clinical data analysis or one of the most 
important part for forecasting. Early detection of cardiovascu-
lar diseases can help to reduce high-risk condition for heart 
patients to make individual decisions for their lifestyle adjust-
ments, mitigating the challenges. Early detection of heart dis-
ease has been explored in this study using a machine-learning 
approach. Additionally, we used sampling strategies to deal 
with disparate datasets. The overall risk is estimated using a 
variety of machine-learning techniques. On Kaggle, the Heart 
Disease dataset is accessible and open for all. In present study 
testing set used this dataset. The ultimate objective is to de-
termine whether the patient has a “10-year risk of developing 
coronary heart disease” (CHD). The dataset contained thirteen 
features that provided patient data, and the authors used ma-
chine learning algorithms to diagnose cardiac problems with 
98.8% accuracy. 
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1. INTRODUCTION
One of the most catastrophic conditions in the 

cardiovascular disease subset is a heart attack, also 
known as an “acute myocardial infarction” (AMI). 
Damage to the heart muscle occurs when blood 
flow to the heart muscle is interrupted. Making a 
diagnosis of heart disease is another crucial task. 
The characteristics and signs of heart disease, a 
physical examination, and knowledge of the differ-
ent symptoms must all be used to make the diagno-
sis. Heart disease might well be brought on by some 
factors, such as genetic heart conditions, high cho-
lesterol, high blood pressure, inactivity, obesity, or 
smoking. The primary factor for heart attacks is a 
blockage of blood flow to the coronary arteries [1], 
[2]. When blood flow is reduced, “red blood cells 
“(RBCs) begin to break down; As a result, the body 
ceases to receive the necessary oxygen and a person 
passes out. If the prognosis is good then early de-
tection using side effects and indicators may be able 
to prevent myocardial dead tissue. Heart disease is 
referred to as such in the US. Which is expected to 
impact 85.7 million people, and continues to be the 
main factor in adult mortality. Heart or blood vessel 
disorders, such as arrhythmias, “congestive heart 
failure”, stroke, or “coronary heart disease”, are re-
ferred to as CVDs. “Non-Hispanic whites” or other 
ethnic groups, including African Americans, who 
make up 13.4% of the US population, had a tripled 
risk of acquiring a CVD but a doubled risk of dying 
from a CVD [1], [3]. The present study an attempt 
was made to model a design for early detestation of 
heart diseases through machine learning approach 
and get better significant results. 

2. LITERATURE REVIEW

2.1. Cardiovascular Diseases: 
Cardiovascular illnesses come in a wide variety, in-

cluding but not limited to: 
• An irregular heart rhythm or heart rate may result 

from an arrhythmia, a problem with your heart’s 
electrical conduction system. 
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• Heart valve tightening or leakage is a symptom of 
valve disease (structures that let blood go from one 
chamber or blood artery to another). 

• A problem with the blood arteries in your abdomi-
nal organs, legs, or arms, such as narrowing as well 
as blockages, is known as peripheral artery disease. 

• Congenital heart disease: A cardiac condition that 
may affect several heart organs and is present at 
birth. Pericardial illness, which includes pericardi-
tis or pericardial effusion, is an issue with the lin-
ing of your heart. 

• Cerebrovascular disease: A problem with your 
brain’s blood arteries, such as constriction or 
blockages. 

• Aortic disease: Aneurysm or dilatation of the big 
blood artery that carries blood from the heart to 
your brain or the remainder of your body. 

• “Coronary artery disease”: An issue with the blood 
arteries that supply your heart, such as blockages. 

• Heart failure: Problems with the heart’s pumping 
and relaxing mechanisms cause fluid retention or 
breathlessness. 
The most common kind of CVD, which is caused 

by atherosclerosis, accounts for one-third of all adult 
deaths in the US. For the majority of racial or eth-
nic groups including “non-Hispanic Whites, African 
Americans, or Hispanics” this type of CVD contin-
ues to be the main cause of mortality. In addition to 
having one of the maximum rates of hypertension in 
the world (44%), African Americans are two to three 
times more likely than non-Hispanic Whites to have 
a stroke. Previous studies on the CVD risk of African 
Americans focused on residents of the US as a whole 
or specific US states [4], [5]. These findings are con-
strained because they can unintentionally ignore the 
distinctive traits of different geographical populations 
and cultural variations within communities. A region’s 
lifestyle characteristics, such as those in the South, 
should serve as a starting point for new questions even 
if they may not instantly apply to other geographic lo-
cations or contexts. More precise targeting of nutrition 
or lifestyle-related programs may be made possible by 
regionally specific qualitative insights into African 
Americans’ understanding of CVD risk factors [6], [7]. 

2.2. Preventing Cardiovascular Disease: 
Some forms of heart disease, including congeni-

tal heart disease, are inevitable in humans. However, 
making lifestyle adjustments can reduce the risk of 

facing various types of heart-related problems. Heart 
specialists often discuss one of three forms of preven-
tion: secondary, primary, as well as primordial pre-
vention. Common aspects are present in all three, but 
their beginnings and results vary. Your risk of devel-
oping the cardiovascular disease may be reduced by: 
• Avoiding all forms of tobacco. 
• Addressing other health conditions including 

“Type 2 diabetes”, high cholesterol, or “high blood 
pressure”. 

• Getting to and keeping a healthy weight. 
• Consuming foods low in sodium and saturated fat. 
• Exercising for between 30 and 60 minutes a day, 

on average. 
• Managing and reducing stress. 

2.2.1. Primary Prevention: 
To prevent having a stroke, their “first heart attack”, 

which requires angioplasty or another type of surgery, 
or developing another form of heart disease, individ-
uals at risk for heart disease engage in primary pre-
vention. Primary prevention should be often focused 
on people who already have CVD risk factors such as 
“high cholesterol” or “high blood pressure”. Similar to 
primary prevention, secondary prevention emphasiz-
es reducing these risk factors through healthy lifestyle 
modifications and the use of medication if necessary. 
The hallmarks of cardiovascular risk are evident even 
when endothelial dysfunction, or inflammation, is 
present or, for the most part, irreversible. 

2.2.2. Secondary Prevention: 
After an angioplasty, stroke, heart attack, bypass 

surgery, or the development of another cardiac ail-
ment, these efforts get started. It involves quitting 
smoking, losing weight if required, increasing exer-
cise, or following a healthy diet in addition to taking 
medications like aspirin or even a statin to lower cho-
lesterol. Contrary to what the term would suggest, sec-
ondary prevention does not involve locking the barn 
door after the horse has departed. The onset of CVD, a 
stroke, a second heart attack, or an early death may be 
prevented by taking these steps. Although it may seem 
obvious, the most common reason for mortality for 
those who survive a first heart attack is a second one. 

2.2.3. Primordial Prevention: 
Anything described as primordial existed before 

all other things. Various risk factors including “high 
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blood pressure”, excess weight, excessive cholesterol, 
and finally cardiovascular actions may be prevented 
by concentrating on avoiding the formation of inflam-
mation, atherosclerosis as well as endothelial dysfunc-
tion. Primal prevention is now heavily stressed in the 
“American Heart Association’s” vision of ideal heart 
health and attempts to help people achieve it, a sub-
ject that was previously seldom mentioned. The earli-
er you may begin practicing “primordial prevention”, 
preferably from infancy on, the greater your chance of 
success and of preventing heart disease. 

Very low-risk factors for heart disease include 
smoking, having a history of diabetes, having high 
cholesterol, and having “high blood pressure”. As a re-
sult, heart problems are difficult to identify. Data min-
ing and neural network techniques have been used to 
assess the severity of heart disease in humans. Given 
that CHD illness is a complicated ailment, it requires 
cautious treatment. Early detection is important since 
it may prevent cardiac problems or abrupt death [8], 
[9]. To identify various types of metabolic problems, 
the “perspective of medical science” or information 
gathering is used. With the aid of past data samples 
and examples, a system may learn new things without 
being explicitly programmed thanks to the machine 
learning approach. Logic is created by machine learn-
ing from past data. In many domains, machine learn-
ing is essential. The influence on heart disease detec-
tion is also shown. AI, which is sometimes regarded as 
a subset of machine learning, includes deep learning 
[10], [11]. 

Numerous more study fields may benefit from the 
use of deep learning. It is also used to predict cardiac 
disease. In this paper, the author talks about the “early 
detection of heart disease” through machine learning. 

M. A. Jabbar et al. proposed a technique that em-
phasizes the significance of feature choice in the “pre-
diction of heart disease”. They used the genetic algo-
rithm to choose the features, followed by the K-NN 
and got excellent results. Deep learning algorithms 
were also used by some researchers to forecast cardiac 
disease. Using 13 features, they suggested a deep learn-
ing technique. Comparing their findings to those of 
other methodologies, they demonstrate an improved 
degree of accuracy [12]. 

Stephen F. Weng et al. researched the use of ma-
chine learning approaches to improve cardiovascu-
lar risk prediction. They showed that the accuracy 
of “heart disease risk prediction” can be improved by 

machine learning algorithms, but much more patient 
data are required to get better outcomes [13]. 

Madhura Patil et al. studied heart disease using 
the SVM algorithm. According to earlier systems, the 
“integration of clinical decision support” with com-
puterized patient records may reduce medical errors, 
increase the accuracy of therapy, and hence enhance 
patient safety. The author provides a strategy that 
might help in heart disease prediction by taking into 
consideration risk variables associated with the con-
dition. Researchers are also analyzing the data to see 
what regions are affected by the sickness and what 
ages are most common. Therefore, measures may be 
made to prevent heart disease-related deaths [14]. 

Abhay Kishore et al. studied using deep learning 
for heart disease prediction. To extract useful data on 
the prognosis of heart disease, a variety of medical in-
formation mining and machine learning approaches 
are being used. However, the required outcomes’ pre-
cision is not adequate. This study proposes a heart 
attack prediction system that employs deep learning 
techniques, particularly a recurrent neural network, to 
predict the patient’s propensity to develop heart-relat-
ed illnesses. A “recurrent Neural Network” is a very ef-
fective classification approach that makes use of “Deep 
Learning in Artificial Neural Networks”. The key sys-
tem modules and associated concepts are covered in 
depth in the study. To provide reliable results with a 
minimal amount of error, the suggested model com-
bines deep learning with data mining [15]. 

Snehal B. Gavande and Pramila M. Chawan stud-
ied utilizing a neural network to study heart disease. 
Machine learning techniques may be used to accu-
rately classify healthy and unhealthy individuals. In 
this study, they developed a system that can meet the 
requirements for forecasting patient chance profiles 
using clinical data factors. The recommended model, 
which was built using a deep neural network, yields 
better results when tested and data is gathered. ANNs 
or DNNs were used to analyze the performance that 
successfully predicts the presence or absence of cardi-
ac transition [16]. 

Shweta Kamble et al. studied Diabetes Data Analy-
sis Utilizing Deep Learning or Machine Learning Algo-
rithms. Early diabetes prediction may be challenging for 
medical experts to do since diabetes affects a variety of 
human organs, like the eyes, foot, heart, kidney, nerves, 
and others. Data science methodologies may benefit 
other scientific fields by offering new viewpoints on 
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long-standing problems. One such initiative is to aid in 
forecasting using medical data. Machine learning is a 
new area in data science that examines how computers 
learn via experience. The main goal of this study is to 
combine the results of several machine-learning tech-
niques to develop a system that can reliably predict a 
patient’s early start of diabetes [17]. 

3. METHODOLOGY 

3.1. Design: 
A machine learning model has been developed 

for the accurate prediction of heart disease. In this re-
search, the author has trended and tested the model 
and checked performance parameters. In this work, 
the authors pre-process a data set before utilizing ML 
techniques to extract features, which was then fol-
lowed by a data classifier to produce the final finding. 
Figure 1 depicts the model of the ML method for the 
“prediction of heart disease”. 

Figure 1: Flow Diagram of Methodology to Design the Early De-
tection Method for Heart Diseases

3.2. Sample: 
The issue with “risk factors for heart disease” is the 

sheer number of risk variables, such as age, smoking, 
blood cholesterol, stress, fitness level, blood pressure, 
and so on. For the study the author takes a sample size 
from Kaggle is 4000 patients with 13 different attri-
butes, such as demographic, medical risk factor, and 
behavioral. Characteristics of hypertension include 
total cholesterin, systolic and diastolic blood pressure, 
age, education, sex, current smoking status, blood 
pressure drugs, BMI, heart rate, and glucose. 

3.3. Data collection: 
To predict cardiac disease, researchers gathered data 

from Kaggle. The collection includes information for 

4000 patients with 13 attributes. Features include de-
mographic, behavioral, and medical risk factors. Age, 
education, sex, current smoking status, blood pressure 
medications, hypertension, diabetes, total cholesterin, 
systolic or “diastolic blood pressure”, Heart rate, BMI, 
and glucose are characteristics. Researchers need to 
“determine if the patient has a 10-year risk of develop-
ing” CHD based on these characteristics. The data sets 
contain 600 samples in which Ten years CHD is 1 or 
the remaining samples with Ten years CHD is 0.Pre-
processing data is a critical stage in machine learning. 
Oversampling and under-sampling may be used to bal-
ance the samples of two separate classes in imbalanced 
datasets. They used three different sampling proce-
dures on the dataset since it was unbalanced. 
• Random sampling 
• Artificial monitoring sample 

3.4. Data Analysis: 

3.4.1. Random sampling: 
This oversampling method, known as random over-

sampling, is used to add additional copies of certain 
minority classes to the preparation data. There ought 
to be several opportunities for this oversampling. One 
of the fundamental approaches, which is also shown 
to be powerful, is this one. Some of the examples from 
the minority class can be selected at random and sub-
stituted instead of being copied verbatim. Simply said, 
replacement samples are taken from current samples to 
create new samples, as shown in Table 1.

Table 1
Random Sampling Result with Precision and Accuracy

Algorithm Recall Precision Accuracy
Decision Tree 98 87 91
Naive Bayes 30.5 74.5 60.5
Logistic Regression 65 68.5 68
Ada Boost 65 68 66.5
K-NN 93 75 79.5
SVM 100 99.8 99.2
Random Forest 99.5 94.5 97
Gradient Boosting 94.5 91.5 94.5
Extra Tree Classifier 97.5 97.5 97.8

3.4.2. Artificial minorities sampling: 
Instead of repeating the same samples, artificial 

minorities sampling employs a particular heuristic 
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strategy. Take a look at some training data that has n 
samples, f features, or feature space, as shown in Ta-
ble 2.Take note of these qualities and think about n 
training data samples (with f-number features). In this 
method, k is the number of closest neighbors, and a 
sample is taken from the supplied dataset. To gener-
ate synthetic data points, it takes into account a vector 
between the current information point which is one of 
the k neighbors but also increases the vector by a value 
x that is between 0 and 1.The addition of this point 
establishes a new point. 

Table 2
Artificial Minorities Sampling Result

Algorithm Recall Precision Accuracy

Decision Tree 85 80 82

Naive Bayes 30.5 73.5 60.5

Logistic Regression 70.5 67.5 68.5

Ada Boost 77.5 82.5 82

K-NN 98 70 81.9

SVM 70.9 100 86.1

Random Forest 88 94 91.5

Gradient Boosting 88 87 87.7

Extra Tree Classifier 88 94 91

4. RESULT AND DISCUSSION

4.1. Results with Random Oversampling: 
Support Vector Machine provides an accuracy of 

99.2% as well as a recall rate of 99.8% using random 
oversampling. Additionally, effective techniques 
are Gradient Boosting and Extra Tree Classifier. 
All sampling techniques are more accurate with 
this method. However, there is no heuristic strat-
egy used to underpin this methodology, as shown 
in Figure 2.

4.2. Artificial minorities sampling outcomes: 
Random Forest and Extratree Classifier approach 

provide an accuracy of 91.5% and a recall rate of 94% 
when using the Synthetic Minority Oversampling 
methodology. Another effective approach is gradient 
boosting. Because it employs a heuristic sampling 
procedure, this technique is taken into consideration 
for real-time data samples even if it provides less ac-
curacy than random oversampling, as shown in fig-
ure 3.
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Figure 2: Illustrate the outcomes of different Algorithms with 
Random Sampling. 
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Figure 3: Outcome of different Algorithms with Artificial minori-
ties sampling outcomes. 

5. CONCLUSION
One of the most important issues facing the globe 

today is heart disease. Clinical data analysis has sig-
nificant difficulty with the prediction of cardiovas-
cular disease. In this study, the author used machine 
learning techniques to identify the cardiac illness. 
Researchers used three sampling approaches on the 
dataset since unprocessed datasets sometimes include 
imbalanced samples of the class distribution. Follow-
ing the use of sample procedures, accuracy and recall 
rates significantly improved. The greatest accuracy for 
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random oversampling is provided by SVM. The most 
accurate methods for Synthetic Minority Oversam-
pling are Random Forest or Extratree Classifiers. The 
main objective of this study is to the perdition of heart 
disease by using the machine learning method. In the 
future, this will help to understand the early detection 
of heart disease. 
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ABSTRACT 
When an aberrant protein called amyloid accumulates in our 
organs and tissues, it causes amyloidosis. When it happens, 
both their form and functionality are impacted and amyloidosis 
is a critical medical condition that may result in organ failure 
that is serious and may be lethal. In this present study, the au-
thor discussed about the amyloidosis in the right ventricle of 
the heart and its detection using the Machine Learning (ML). 
The methodology used for this research includes an infrastruc-
ture of amyloidosis detection, created by using supervised and 
unsupervised learning technique. The results show the precise 
diagnosis is crucial since the details of ailment will have a sig-
nificant impact on the kind of therapy we get. The infrastruc-
ture gathers user input initially, which is utilised to prepare the 
data afterwards. Unsupervised data from the right ventricle is 
collected and supplied to the machine learning cycle after an 
effective data translation and model development. The study 
concludes that typical supervised machine learning datasets 
were used to train the algorithms. These methods may even-
tually enable longitudinal, automated, and objective monitor-
ing of patients’ ventricular function. Machine learning for vast 
and small datasets of Cardiac Amyloidosis (CA) and cardiac 
straining and functional parameters offers appealing diagnos-
tics prediction accuracy for CA diagnosis when compared to 
state-of-the-art methods. The future potential of this research 
is the infrastructure can be used in an effective manner for the 
diagnosis of major diseases. 
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1. INTRODUCTION
The main primary organ of our circulatory system 

is the heart it has web of veins that circulates blood 
in each part of our body from up to down. The heart 
also interacts with the parts of our body and regulates 
the blood pressure and the heart rate. The functioning 
of the heart is affected by the lifestyle, family histo-
ry and the medical history these are the factors from 
which our heart is affected and function in an effective 
manner. It serves as the circulatory system’s main or-
gan. Four major muscle-driven chambers make up the 
anatomy of heart; they are each powered by electrical 
impulses nervous system and brain control how the 
heart beats [1], [2]. 

There are four empty places in heart that make up 
the heart chambers. The right atrium and left atrium 
are two atria upper chambers and the right and left 
ventricles are two additional ventricles, which are low-
er chambers. Every chamber of the heart is important 
for the proper operation of the heart and collectively 
circulatory system [3], [4]. The heart’s chambers con-
trol both the beats and the flow of blood throughout 
the body. Even though most of the time it is not no-
ticed, but definitely stands out more when an individ-
ual is terrified or thrilled. 

Within the chambers of the heart, a complicated 
procedure takes place with each beat and the cham-
bers maintain blood flow in the arteries and veins. 
Additionally, they guarantee that the blood gets the 
oxygen it needs to maintain the supply to all organs 
[5], [6]. There are four chambers in mammalian heart 
and they are right atrium, right ventricle, left atrium 
and left ventricle. 
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Figure 1: Basic anatomy of the heart and its different chambers [7]. 

Blood circulates through the four chambers of the 
heart in the right atrial blood flows into and via the 
right ventricle. The blood is pumped from the right 
ventricle to the lungs, where it is oxygenated. The pul-
monary veins that enter the left atrium return the ox-
ygenated blood to the heart. Blood enters the left ven-
tricle from the left atrium and the aorta will deliver the 
oxygenated blood to every region of the body when 
the left ventricle pumps blood there [8]–[10].

An uncommon form of restrictive cardiomyop-
athy known as Cardiac Amyloidosis (CA) is charac-
terized by an unchecked buildup of amyloid protein 
that worsens organic function. Indistinguishable clin-
ical presentations and increased knowledge of other 
common hypertrophic illnesses and heart failure syn-
dromes often make early CA diagnosis difficult. Thus, 
CA may be underdiagnosed, which delays the start 
of required treatment interventions, lowers quality of 
life, and worsens clinical prognosis [11]–[13]. 

Cardiac Magnetic Resonance (CMR) imaging of 
the heart is crucial for diagnosing CA and distinguish-
ing it from other hypertrophy disorders such Hyper-
trophic Cardiomyopathy (HCM). Despite technolog-
ical and clinical breakthroughs, CA is still a difficult 
diagnosis that is often only confirmed after a protract-
ed clinical journey for the patient. 

Diffuse comment thread or trans mural Late Gad-
olinium Enhancement (LGE), increased myocardial 
native T1, increased extracellular volume fraction, 
and the inability of myocardial signal destruction in 
Phase-Sensitive Inversion Recovery (PSIR) LGE plot 
lines are the ideal indicators of a state-of-the-art CA 
diagnosis via CMR. A great deal of research has been 
done on their individually gradual prognostic and di-

agnosis significance [14] –[16]. Figure 2 embellish the 
Amyloidosis structure and its components. 

 
Figure 2: Structure and Components of Amyloidosis. 

Recent studies, however, have shown that cardiac 
strain offers discriminative value for all cardiac cham-
bers and may help distinguish CA from Hypertrophic 
Cardiomyopathy and typical control participants. This 
paper anticipates that strain measures of the diagnos-
tically less common ventricular chambers combined 
with generalized cardiac functional parameters may 
reach a high CA diagnostic accuracy based on prior 
findings and with the goal of improving CMR accu-
racy rate for CA detection. The right ventricle and 
atria would thus be the only sources of cardiac strain 
metrics. The main purpose of this work was to clari-
fy the diagnostic significance of multi-chamber wall 
buckling. 

This research paper explore the structure and 
mechanism of unwanted protein Amyloidosis, that 
stores in the right ventricle as an abnormal feature and 
its detection by using the Machine Learning (ML) ap-
proach technique. Living a certain way of life, having 
a certain family history, and having a certain medical 
history all have an impact on heart activity. It func-
tions as the primary organ of the circulatory system 
and the hearts beat is controlled by the nervous system 
and coordinated by brain. The protein that is stored in 
the right ventricle of our heart, one of four basic mus-
cle-driven chambers that are each separately propelled 
by electrical impulses, is recognised by ML. 

2. LITERATURE REVIEW
Amyloidosis, pronounced “amy-loi-DO-sis,” is a 

rare illness that develops when an amyloid protein 
builds up in organs. Organ dysfunction may result 
from this amyloid accumulation. The heart, kidneys, 
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liver, spleen, neurological system, and digestive tract 
are some of the organs that might be impacted. Cer-
tain amyloidosis forms co-occur with other illness-
es and with the therapy of the other disorders, these 
kinds could become better. Some forms of amyloidosis 
may result in organ failure that is fatal. Chemotherapy, 
which uses strong medications to treat cancer, may be 
used as a treatment. Other kinds of drugs may lessen 
the generation of amyloid and manage the symptoms. 
Transplants of organs or stem cells could be advanta-
geous in certain cases [17] –[19]. 

Laohawetwanit et al. in their study embellish that 
there are several established diagnostic techniques for 
symptomatic transthyretin cardiac amyloidosis that 
exhibits the typical morphological signs of thickened 
ventricular walls and myocardial injury. In this paper, 
the author applied a methodology in which that stated 
that such as a rise in the serum troponin T levels, but 
there are few for subclinical cardiac amyloidosis. The 
results show that the early diagnosis of cardiology im-
plication is essential for the proper decision-making 
for therapy affected members who have a family histo-
ry of heart illness and mortality amyloidosis in the age 
of effective medicines to delay the course of cardiac 
amyloidosis. The author concludes that the results of 
three patients with familial amyloidosis death histo-
ries and known pathogenic transthyretin mutations 
two instances reported no symptoms, but the individ-
ual with the mutation developed autonomic neurotox-
icity and gastro problems [20]. 

Donnelly et al. in their study illustrates that Carpal 
Tunnel Syndrome (CTS), which is often an early sign 
of systemic amyloidosis, may be brought on by the 
deposition and buildup of misfolded proteins termed 
amyloid. In this paper the author applied a methodol-
ogy in which they stated that in a recent investigation, 
amyloidosis was detected by tenosynovial biopsy in 
11.9% of men and women over 55 and over 61 who 
were having surgery for idiopathic CTS; all of the pos-
itive cells had bilateral symptoms. The results show 
that these discoveries have confidence to take in am-
yloidosis as a possible cause of CTS. Immunoglobulin 
light chain and stable under normal amyloidoses, the 
2 most prevalent systemic amyloidoses, have an im-
pact on the heart, nerves, and other organ systems all 
across the body, including the soft tissues. The author 
concludes that if the illness goes undiagnosed and un-
treated, patients with cardiac amyloidosis have a very 
bad prognosis [21]. 

Grogan et al. in their study embellish that to cre-
ate a tool based on artificial intelligence (AI) that can 
recognise cardiac amyloidosis (CA) from a typical 
12-lead electrocardiogram. In this paper, the author 
applied a methodology in which they stated that in-
dividuals with signal peptide or transthyretin CA who 
visited the School Of medicine among both 2001 and 
2018 provided 19-lead ECG data controls were used as 
closest neighbours to match the cases for age and sex. 
The results show the deep neural network was trained 
to predict the existence of CA using a population of 
2978 case and controls, together with an experimental 
test dataset of 789 cases and controls, and a random-
ly chosen holdout testing set of 986 cases. The author 
concludes that using ECG subgroups with one lead 
and six leads, we conducted studies. A 0.98 positive 
predictive value was obtained for identifying either 
form of CA, and the area so under receiver operating 
characteristic curve [22]. 

In this paper an attempt was made to elaborate 
the findings demonstrated that, in the era of effective 
medications to halt the progression of cardiac amyloi-
dosis, the early diagnosis of cardiology implications is 
essential for the proper outcome for therapy affected 
members who have a background of heart disease and 
mortality amyloidosis. 

3. METHODOLOGY

3.1. Design: 
In this paper, the methodology is designed in which 

the detection of the Amyloidosis is occurred from the 
use of the machine learning. Amyloidosis Detection is 
captured and detected by the Machine learning model 
that is shown below, in the infrastructure first the in-
put from the user is taken that input goes to the data 
preparation part. After that data transformation is 
occurred effectively and the model Evolution is per-
formed, the unsupervised data from the right ventricle 
is taken that goes to the machine learning cycle and 
after that supervised data is collected that goes to the 
Evaluation part and after this procedure the protein 
detection in the right ventricle is performed. Figure 3 
enables to explain the infrastructure model of the Am-
yloidosis detection in the right ventricle. 

3.2. Sample And Instruments: 
In this paper, different type of instruments and 

methods are used such as supervised and unsupervised 
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ML is used data is prepared in the one section and after 
that it is transformed the protein in the right ventricle is 
detected from this technique. There are different types 
of the symptoms in the Amyloidosis detection such as 
some patients feels serve fatigue and weakness, and 
some suffer from the shorten of breaths, Swelling of 
ankles and legs is also a symptoms of the Amyloidosis. 
Some previous studies also shows that Diarrhea possi-
ble with blood and high constipation is also the symp-
toms of the right ventricle Amyloidosis. Figure 4 illus-
trates the symptoms of the right ventricle Amyloidosis. 

Figure 4: Symptoms of the right ventricle Amyloidosis. 

3.3. Data Collection: 
In this paper, the data is collected in an effective 

manner from the ML techniques the data from the 
user is extracted and later on it is transformed the 
right Ventricles Amyloidosis detection after that mod-
el serving is occurred and the continuous learning is 
formed and the results are generated in an effective 
manner. Also because signs and symptoms of amy-
loidosis might resemble those of more widespread 
illnesses, it is frequently disregarded. Further organ 
damage may sometimes be avoided with early detec-
tion. A precise diagnosis is crucial since the kind of 
therapy you get will rely considerably on your partic-
ular ailment. Figure 5 illustrates the data transforma-
tion structure of the right ventricle Amyloidosis. 

3.4. Data Analysis: 
In this research all the data is collected and ana-

lyzed in an effective manner such that there are lots 
of method in the testing phase of the cycle in the 
detection model of the protein such that the risk of 
getting the Amyloidosis is effectively high anoth-
er well-liked technique for detecting Amyloidosis is 
magnetic resonance imaging, which uses radio waves 
and a strong magnetic field to produce exact images 
of the tissues and organs. These might be used to in-
vestigate the structure and functionality of the heart. 
Right ventricle and through pulmonary artery, the 

Data Preparation Model Evaluation Amyloidosis Detection

Machine Learning 

Data Transformation

Supervised Unsupervised

User 
Input

Figure 3: Infrastructure model of the Amyloidosis detection in the right ventricle. 
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lower right chamber transports oxygen-poor blood 
to the lungs and the blood is oxygenated again by the 
lungs. During the method known as atomic imaging, 
very small amounts of radioactive tracers are injected 
into a vein. This might be an indication of early heart 
damage caused by certain types of amyloidosis. It 
also helps distinguish between different amyloidoses, 
which helps guide treatment decisions. 

4. RESULTS AND DISCUSSION
The present research developed an approach for the 

diagnosis of amyloidosis by the use of machine learn-
ing. The machine learning model that is shown below 
is used to collect and identify amyloidosis. In this re-
search, the data is effectively gathered using machine 
learning (ML) approaches. The user’s data is retrieved, 
processed, and then used to identify right ventricles 
amyloidosis. Following model serving, continuous 
learning is established, and the results are produced 
effectively. It is commonly ignored not just because the 
signs and symptoms of amyloidosis may match those 
of more common disorders. 

Early diagnosis may possibly prevent further organ 
damage. A correct diagnosis is essential since the kind 
of treatment getting, will be heavily influenced by the 
specifics of the patient condition. In the infrastruc-
ture, the user’s input is first obtained and then used 
to prepare the data. After an efficient data translation 
and model evolution, the right ventricle’s unsuper-

vised data is acquired and sent to the machine learn-
ing cycle. Next, supervised data is gathered and sent to 
the evaluation part. Following this process, the right 
ventricle’s protein detection is carried out. 

There are lots of methods for detecting the Amy-
loidosis such as echocardiogram in this method mov-
ing visuals may be produced with this technique us-
ing sound waves to demonstrate how successfully the 
heart is functioning. Additionally, it may reveal cardi-
ac damage that is unique to a particular kind of amy-
loidosis in the organ. 

Imaging with magnetic resonance is also a very 
popular method for the detection of the Amyloidosis 
an intense magnetic field and radio waves are used 
to provide precise pictures of the tissues and organs. 
These may be used to examine the heart’s composi-
tion and operation. Atomic imaging are tiny doses of 
radioactive material tracers are injected into a vein 
during this procedure. This may show signs of early 
cardiac damage brought on by some kinds of amyloi-
dosis. Additionally, it aids in identifying various forms 
of amyloidosis, which helps inform therapy choices. 

In this paper, various tools and techniques, includ-
ing supervised and unsupervised data is created in one 
portion using ML, and once it has been converted, the 
protein in the right ventricle is found using this meth-
od. Varied sorts of symptoms may be used to diagnose 
amyloidosis, including different degrees of weakness 
and weariness in some people as well as breathlessness 

Machine Learning 
Algorithm

Data Extraction

Data Transformation

Amyloidosis Detection

Continuous Learning

Right Ventricle

Model
Serving

Results 
Detection

Figure 5: Data transformation structure of the right ventricle Amyloidosis. 
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in others. An additional indication of amyloidosis is 
swelling in the legs and ankles. Previous research has 
also shown that significant levels of constipation and 
even bloody diarrhoea are signs of right ventricular 
amyloidosis. 

5. CONCLUSION
The current work is the example of the use of ma-

chine learning algorithms to identify underlying diagno-
ses in patients with complicated congenital heart disease. 
These algorithms were trained using normal supervised 
ML datasets. Based on suitable algorithms, artificial 
identification of the ventricular region is also possible. 
In the future, these techniques could make it possible to 
monitor patients’ ventricular function longitudinally, ob-
jectively, and automatically. When compared to state-of-
the-art techniques, machine learning for big and small 
datasets of CA and cardiac strains and functional param-
eters provides attractive diagnostics prediction accuracy 
for CA diagnosis. The findings of the scientific challenge 
could open up fresh ideas for non-contrast CMR diag-
nostics that might aid in clinical decision-making. The 
most effective subheading method for reaching compet-
ing diagnoses accuracy results under supervised settings 
was discovered to be the support vector algorithm ap-
proach with a radial basis function kernel. 
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ABSTRACT
Mitogen-activated protein kinases (MAPKs) are major 
thespians that have been the subject of in-depth research 
over the last few decades among the several intracellu-
lar signaling networks that regulate the pathophysiology 
and development of the heart. Heart failure is one of the 
most common reasons for hospitalization and is a serious 
public health issue. Heart failure mostly affects the elderly, 
and as life expectancy increases and chronic medical con-
ditions are better managed, more people are expected to 
develop the condition. The thrust to investigate alternative 
traditional medicine has attracted much attention as there 
are many negative effects of the current pharmacological 
treatments that are being used to control the problem of 
heart failure. The protein’s original configuration and the 
ligand combination both had binding energies of -5.62 
kcal/mol, which may pave the way for future use of the 
knowledge about the responsible protein and optimiza-
tion of their lead molecule for an alternative treatment for 
the cases of heart failure. But further research is needed, 
for the validation of the data in wet labs, larger trials and 
in-vitro studies, to establish its drug-likeliness and their 
applications. 
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1. INTRODUCTION
Heart disease, also known as heart or blood vessel 

disease, is a broad term that refers to a variety of issues, 
many of which are connected to atherosclerosis [1]. A 
disease known as atherosclerosis arises when a material 
known as plaque accumulates in the walls of the arter-
ies. The arteries get more congested as a result, making 
blood flow more difficult. Blood flow may be obstruct-
ed if a blood clot develops [2], [3]. This may result in a 
stroke or heart attack. Refers to the circulatory system, 
which distributes nutrients and oxygen to the body’s 
tissues while eliminating wastes like carbon dioxide. 
The circulatory system comprises the heart and blood 
vessels. Cardiovascular illnesses include endocarditis, 
diseases of the aorta as well as its branches, problems 
with the peripheral vascular system, heart valve dis-
ease, orthostatic hypotension, coronary artery disease, 
arrhythmia, hypertension, heart failure, shock, or con-
genital heart disease. Blood vessel and heart disorders 
are referred to as cardiovascular illnesses [4], [5]. 

1.1. Heart Failure: 
Heart failure, also known as congestive heart fail-

ure, is a chronic illness that deteriorates over time. 
Heart failure, despite the name suggesting otherwise, 
is the inability of the heart to pump blood as effec-
tively as it should. Lessening cardiac function might 
harm your organs and cause fluid to build up in your 
lungs [6], [7]. Heart failure, which may arise when the 
ventricle’s ability to pump blood is weakened, is the 
most frequent clinical manifestation of CVDs in their 
late stages. Some of the primary causes of heart failure 
include myocardial infarction, valvular heart disease, 
different ischemic heart diseases, hypertension, or 
cardiomyopathy [8], [9]. 

Heart failure is a chronic, incurable illness that affects 
the majority of individuals. Treatment, however, may 
hopefully maintain the symptoms under control, some-
times for years [10], [11]. The primary therapies are: 
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• Medicine put in your chest to manage your heart 
rhythm surgery good lifestyle modifications

• A mix of therapies will often be needed. 
• Typically, you will need ongoing treatment for the 

rest of your life. 

1.2. Side Effects of Heart Failure 
• Dizziness is the most frequent adverse reaction 

to medications for heart failure, especially while 
walking. 

• According to Amy, people often feel dizzy after 
bending over to pick up something, when they get 
out of bed, or if they change positions suddenly. 
This should only last a few seconds and should get 
better as you change positions. 

• She advises individuals to see their doctor if their 
persistent dizziness interferes with their daily ac-
tivities or lasts for a long period. 

• This type of medicine can also have side effects. 
Some adverse effects may not be visible immedi-
ately, so blood tests are necessary to monitor them. 

• According to Amy, many heart failure medications 
require blood tests to check your kidney function 
and electrolytes. To guarantee your loved one’s 
safety, ask the provider if this is necessary and en-
sure appropriate follow-up laboratory testing. 
MAPK1 speed up the gradual loss of contractile func-

tion in heart failure by accelerating the degradation of 
myofibrillar proteins. By specifically inhibiting MAPK1 
proteolytic activity, heart failure may be prevented or re-
versed. ACE inhibitors, beta-adrenergic receptor block-
ers, and diuretics are a few of the medications that are 
used to treat and manage the symptoms of heart failure 
[12], [13]. However, several unfavorable consequenc-
es make them challenging to use and hard to manage. 
As a result, researchers are presently looking at natural 
compounds, especially those with a plant origin, to help 
develop drugs that effectively prevent heart failure [1], 
[14]. “Mitogen-activated protein kinase” (MAPK) sig-
naling cascades inside the cell are likely crucial in the 
pathophysiology of cardiac and vascular disease. The or-
ganization or activation of the MAPK pathway has been 
extensively studied from a fundamental science perspec-
tive, however the relevance of specific signaling proteins 
in the pathophysiology of different cardiovascular ill-
nesses is still being clarified. The present effort intends 
to identify possible photo inhibition against MAPK1 to 
more effectively control the burden of heart failure in a 
society with increased life expectancy. 

2. LITERATURE REVIEW
Shogo Nakano et al. studied the outcomes of 

CMDA or XCA of EGCG as well as other plant cat-
echins to comprehend catechin-protein interactions 
with the hope of creating novel medications with 
beneficial health qualities. Green tea and its cate-
chins have been proven in clinical and laboratory 
research to have positive effects on several illness-
es, including metabolic syndrome, cancer, infectious 
disorders, and neurological diseases. Numerous in-
vestigations have shown that the action mechanism 
of EGCG and other catechins involves their binding 
to proteins. Catechin-protein interactions have been 
thoroughly studied using “X-ray crystallographic 
analysis” (XCA) or “computational docking analysis” 
(CMDA) [15]. 

Koichi Saeki et al. studied about studies have 
shown how EGCG may bind to or occupy a location 
in or close to functional areas and cause a confor-
mational shift, including in some circumstances a 
quaternary conformational change. Epigallocate-
chin-3-O-gallate (EGCG), the primary green tea 
constituent, has been shown to support these ef-
fects via both its pro- or anti-oxidative capacities. 
Furthermore, several lines of research have shown 
that the mechanism of action of EGCG may be ex-
plained by the protein specificity of its binding af-
finity. This current study intends to shed light on the 
EGCG-protein interactions that may help to explain 
how green tea’s EGCG may have positive impacts on 
health. In conclusion, these investigations have shed 
light on the function of green tea/catechins but will 
pave the way for more research that will support log-
ical EGCG treatment and employ EGCG as a model 
molecule for drug development [16]. 

Tahereh Farkhondeh et al. studied cardiovascu-
lar disorders and turmeric. It has been attempted to 
identify the molecular pathways and develop novel 
medications that activated the molecular target since 
cardiovascular diseases (CVDs) are one of the major 
causes of significant mortality worldwide. The major 
component of Curcuma longa (turmeric), which has 
long been used in traditional medicine to treat several 
ailments, is called curcumin. Numerous studies have 
shown that curcumin has a positive impact on the sig-
naling pathways that control oxidative stress, apopto-
sis, proliferation, and inflammation. Several research 
has shown that curcumin has cardiovascular preven-
tive benefits against CVDs [17]. 
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3. METHODOLOGY 

3.1. Design: 
Data mining and extensive investigation of the 

available literature were carried out to determine the 
potential and effective ligand composition for the 
management of heart failure using alternative medi-
cine. The present work explores the targeting ability 
of some ligands and target proteins using a compu-
tational method and docking techniques. After data 
mining and a thorough analysis of the literature, and 
a promising target protein for “MAPK1” in heart fail-
ure. To conduct the research, proteins, and chemicals 
ready for docking were obtained from their respective 
databases. AutoDock 4 was then used to complete the 
docking, with the complexes then visualized using a 
separate program called BIOVIA Drug Discovery Stu-
dio. Figure 1, shows the design of the present research’s 
methodology illustrated through flow diagram. gy g g

Figure 1: Flow Diagram of Methodology for Study Design. 

3.2. Instrumentation: 
Using the RCSB: PDB and PubChem databases, 

the structures of the protein and ligand are retrieved. 
All users, from computational biologists to structur-
al biologists and beyond, may access PDB data for 
free thanks to the Research Collaborator for Struc-
tural Bioinformatics Protein Data Bank (RCSB PDB, 
10.2210/pdb7E75/PDB), the US data center for the 
global PDB repository. It acts as a database for the 
three-dimensional structural data of important bi-
ological substances, including proteins and nucle-
ic acids. Biochemists and biologists from all around 
the globe give the data, which is often gathered using 
NMR spectroscopy or, increasingly, cryo-electron mi-
croscopy and X-ray crystallography. 

PubChem is a database of chemical substances and 
related biological test procedures. The National Cen-
ter for Biotechnology Information (NCBI), a section 

of the National Library of Medicine, which is a com-
ponent of the National Institutes of Health in the Unit-
ed States, is in charge of managing the system (NIH). 
Through a web interface, PubChem is accessible with-
out charge. Through FTP, millions of chemical struc-
tures and descriptive data are readily downloadable. 
Small compounds with less than 100 atoms and 1, 000 
bonds may be found in PubChem along with descrip-
tions of many other substances. The PubChem data-
base is constantly growing and is provided by more 
than 80 database suppliers. 

One of the most often mentioned pieces of software 
in the scientific world, Autodock4, was utilized for 
the molecular docking procedure. The program uses 
docked log files to assess receptor-ligand interactions 
and forecast how a substance or ligand will attach to 
a protein or receptor in a real biological system. This 
analysis is done using a graphical tool called BIOVIA 
drug discovery studio. 

3.3. Sample: 

3.3.1. Collection of Protein and preparation: 
The RCSB PDB was used to acquire the structure 

of the protein MAPK1, which was then trimmed to 
remove the water molecule and the associated ligand 
molecule. The protein molecule was then transferred 
to Autodock for further preparation, including the 
insertion of polar hydrogens to speed up the dock-
ing process. The protein molecule was then stored in. 
pdbqt format for additional docking. Figure 2 below 
shows how the protein’s 3-D structure looks. 

Figure 2: The three-dimensional Structure of MAPK1 Protein. 



358 | Cardiometry | Issue 26. February 2023

3.3.2. Collection of Ligand and Preparation: 
The ligand molecule is obtained for PubChem in 

XML format, which was then transformed into. PDB 
format using a simple, openly accessible application 
called open babel GUI. For further processing, the 
compound was exported to the Autodock tool. After 
performing the ligand preparation, the ligand was 
then stored in the. pdbqt format, which is required to 
complete a subsequent docking operation. Figure 3 
below provides the ligand molecule’s structure. 

Figure 3: Ball and Stick Structure of Cianidanol. Gray balls rep-
resent hydrogen, and red balls represent oxygen. 

3.4. Data Collection: 
To obtain various confirmations and places for the 

successful binding of protein and ligand to form the 
complex, docking of the protein and chosen ligand is 
conducted. The auto grid was performed first using 
the. gpf file, and then autodock4 was run using the dpf 
file to complete the docking operation. Making a pro-
tein or other macromolecule stiff and the ligand flexi-
ble was how the docking process was carried out. The 
binding energy of various docked confirmations was 
determined using the autodock tool and stored in the 
DLG file. The interaction is shown in Figure 4 using the 
confirmation with the highest negative binding energy. 
The complex. pdbqt file was then written, and the visu-
alization and analysis procedure was then carried out. 

3.5. Data Analysis: 
Using BIOVIA Drug Discovery Studio, the ana-

lytical complex that had the greatest negative binding 
energy was examined. The exact interaction between 
the ligand molecule and the protein’s amino acids is 
shown in Table 1 below. The two-dimensional struc-
ture shown in Figure 5 was created to provide a clear 
understanding of the sorts of linkages required in the 
creation of a stable complex. The amino acids neces-
sary for the complex’s synthesis are ASP20, ASP100, 
LYS99, GLN97, ALA92, and ARG91.

Figure 4: Superimposed Image of Docked Protein and Ligand 
Complex Interaction. 

Figure 5: Protein Amino Acids superimposed in Interaction with 
Ligand Molecule. 

Table 1
The types of bonds formed between the chemicals and the 
protein are shown. 

Ligand: Protein Distance Bond Category
UNL 1: LYS 99 258686 Hydrogen bond 
UNL 1: LYS 99 18359 Hydrogen bond
UNL 1: ASP100 192479 Hydrogen bond
UNL 1: GLN97 2.70147 Hydrogen bond
UNL 1: ASP20 3.0944 Hydrogen bond
UNL 1: ASP100 3.0248 Hydrogen bond
UNL 1: ASP100 3.25762 Hydrogen bond
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4. RESULT AND DISCUSSION 
The interaction energies for polar, non-polar, and 

non-bonded contacts are added together to determine 
the binding free energy. To calculate binding energy, 
the final total internal energy, total intermolecular 
energy, and torsion-free energy must all be added to-
gether. The energy of an unbound system is then re-
duced by this energy. The DLG file format was used 
to get the docking results and a list of the binding en-
ergies. As a general rule, the protein and ligand com-
bination is more stable the more negative the binding 
energy there is. The selected ligand “Cianidanol” and 
protein mitogen-activated protein kinase 1 (MAPK1) 
generated a stable complex with a multitude of bond 
topologies, as determined by the computation of the 
binding energy. The binding energy of this complex 
was -5.62  kcal/mol. Figure 6, shows the docked file 
contains the binding energies for various auto docks. 

-5,62
-5,1 -4,87 -4,82 -4,67 -4,34

1 2 3 4 5 6

Binding Energy

Figure 6: The Binding energies on different auto dock run in 
the docked file. 

5. CONCLUSION
Heart disease is now one of the most significant 

socioeconomic issues. The best way to avoid cardio-
vascular disease is to make changes to your way of 
life, particularly you’re eating habits. In addition to 
the modifiable risk factors, the pharmaceuticals and 
synthetic therapies used to treat heart disease are be-
ing linked to an increasing variety of negative effects. 
Currently, one of the most important socioeconom-
ic problems is heart disease. The greatest method to 
prevent cardiovascular disease is to adjust your life-
style, especially the way you eat. A growing variety of 
unfavorable consequences are being associated with 
medications and synthetic drugs used to treat cardi-
ac disease, in addition to modifiable risk factors. As 
a consequence, efforts are now being made to identi-
fy substitutes, some of which could include a phyto-
compound. The targeting ability of a phytocompound 
against Protein MAPK1, a recently identified target 

protein for heart failure, was examined in the present 
study. The first position of the protein and ligand com-
bination, which showed binding energy of -5.62 kcal/
mol, may make it feasible for the protein to be used in 
the treatment of heart failure in the future. However, 
further study is required to evaluate its drug-likeliness, 
bigger trials and in vitro tests for sensitivity and speci-
ficity. The present findings may provide a platform for 
further research for drug designing. 
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ABSTRACT
A novel key player, galectin-3 is a lectin that binds to β-galac-
tosides and is also connected to a bad prognosis in individuals 
with cardiovascular disease. Galectin-3 is a biomarker used in 
the diagnosis and prognosis of several cardio/cerebrovascular 
diseases, including heart failure, acute coronary syndromes, 
acute ischemic stroke, and arrhythmogenic cardiomyopathy. In 
the last ten years, there has been a considerable improvement 
in our knowledge of its involvement in inflammation and myo-
cardial fibrosis as well as its potential therapeutic use in the man-
agement of heart failure and myocardial infarction. Galectin-3 
may be inhibited by genetic or pharmaceutical means, which 
can also lower collagen formation, attenuate cardiac remodel-
ing, and improve heart function. There has also been increas-
ing research on natural compounds as natural inhibitors against 
Galectin-3.The present study aims as exploring the potential 
inhibition of Gal-3 by Diaosgenin. The results of the study found 
considerable binding energy of -6.27Kcal/mol which shows the 
complex between receptor and protein is stable. 
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1. INTRODUCTION
As per the study in 2016, about 17.9 million fa-

talities were attributed to “Cardiovascular Diseases 
(CVDs) ”, the leading risk factor of morbidity and 
mortality. A significant portion of CVDs, including 
disorders of the aorta as well as other vessels, coronary 
artery disease, or ischemic heart disease, including 
cerebrovascular disease, are becoming a major cause 
[1]. Cardiovascular mortality rates have dropped 
throughout many developed nations during the past 
generations as a result of a mix of population-wide 
primary prevention, which has resulted in lower inci-
dence rates and continued to improve individualized 
health intervention strategies following cardiovascu-
lar complications. Despite the declining frequency, 
CVD prevention is still a key strategy for stopping or 
postponing fatal incidents. Traditional biomarkers for 
enhanced CVD assessment include “brain natriuretic 
peptide (BNP), “CK-myocardial isoenzyme”, “C-reac-
tive protein (CRP) ”, and cardiac troponins”, as well as 
“brain natriuretic peptide” and its N-terminal prohor-
mone [2], [3]. In 2014, the Food and Drug Admin-
istration (FDA) put Galectin-3 (Gal-3) on its list of 
proven cardiovascular biomarkers. Gal-3 is a -galac-
toside-binding protein that regulates different physi-
ological cell processes like cell growth, multiplication, 
differentiation, cellular adhesion, apoptosis, and tissue 
healing. 

Individuals at risk for cardiovascular disease may 
have high body weight, plasma cholesterol, blood 
pressure, and blood glucose levels, as well as obesi-
ty. These characteristics are readily assessed in basic 
healthcare services [4]. Additionally to these routine 
evaluations, the application of genetic biomarkers may 
result in much earlier recognition of heart illness, en-
abling earlier and more efficient treatment modalities. 
An accurate diagnosis and recommendation of preci-
sion-focused therapy are anticipated to be facilitated 
by the discovery of relevant molecular biomarkers, 
particularly those that are both sensitive and unique to 
cardiac illness. Unfortunately, such ideal heart disease 
biomarkers still need to be found despite technologi-
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cal advances such as multiplex molecular and genetic 
biomarkers. 

According to recent studies, the particular patho-
genetic of human heart illnesses might be exploited to 
identify Gal-3 as a marker for cardiovascular condi-
tions such as cardiac fibrosis and inflammation. This 
happens because Gal-3 is rapidly and easily evidenced 
on the surface of the cell in addition to being rapidly 
sequestered into biofluids (such as serum and urine 
from injured and inflammatory cells. Consequently, 
Gal-3 may be a special potential indicator for the eval-
uation, identification, and treatment of several cardiac 
illnesses [5]. 

The use of Gal-3 in the early stages of different ill-
nesses diagnosis has the potential to be helpful. Previ-
ous studies have looked at Gal-3 as a possible clinical 
biomarker for the early detection of cardiac dysfunc-
tion, particularly acute heart failure. In experimentally 
acute myocarditis following viral infection in animal 
studies, Gal-3 has been shown to be a biomarker of 
cardiac fibrotic degeneration. In order to detect heart 
damage in cases of acute myocarditis, including acute 
myocardial infarction, serum Gal-3 levels have been 
used as an early prognostic diagnostic [6]. 

The ability of other well-known cardiovascular bio-
markers, such as Gal-3, to distinguish between various 
pathophysiological events including inflammation, 
damage, and fibrosis has long been investigated. These 
indicators have been used in healthcare situations to 
draw attention to the physiological elements of cardiac 
problems, smooth muscle cell destruction, ventricular 
wall strain, cardiac remodeling, and fibrosis. Myocar-
dial troponin T (cTnT), soluble ST2 (suppression of 
tumorigenicity2), C-reactive protein (CRP), myocar-
dial troponin I (cTnI), and growth and differentiation 
factor-15 are among the cardiovascular biomarkers 
(GDF-15) [7]. 

Galectin-3, because of its multi-directional action, 
is relevant in a wide range of clinical situations and 
disease entities. Elevated Gal-3 transcription has been 
observed in CVDs such as “acute ischemic stroke”, 
“atherosclerosis”, “heart failure (HF)”, “acute coronary 
syndrome (ACS)” “cardiomyopathies”, “arterial hyper-
tension”, and “atrial fibrillation (AF)” [8]. “Diosgenin” 
is one of the saponins with documented medicinal 
potential. The primary active component of fenugreek 
has been identified as a spirostanol saponin found in 
the seeds. And over 60% of the commercial synthesis 
of pregnenolone, progesterone, cortisone, and other 

steroids begins with this raw material [9], [10]. Sapo-
nins have indeed been discovered to be responsible for 
the control of lipid as well as glucose equilibrium in 
addition to the prevention of adipocytes from accu-
mulating fat. Because of their cardioprotective prop-
erties, they have also been suggested as a potential 
chemical [11], [12]. 

Here the present study takes advantage of compu-
tational methods for finding the interaction of Dios-
genin with Galectin-3 using the Autodock molecular 
docking tool. The study is divided into a total of five 
sections, where the first section provides the discus-
sion followed by the section in which the review of the 
current literature is provided. The third section pro-
vides the methodology used to carry out the research 
followed by the result and discussion in the fourth sec-
tion and the conclusion in the fifth section. 

2. LITERATURE REVIEW
Wang et al. used one hundred thirty patients with 

coronary heart disease (CHD) identified by coronary 
angiography from October 2018 to August 2019 to 
examine the relationship between galectin-3 (Gal-3) 
but also lipoprotein-associated phospholipase A2 (Lp-
PLA2) as well as the magnitude of coronary artery 
disease in addition to serious adverse cardiovascular 
issues. According to their research, elevated levels 
of Gal-3 and Lp-PLA2 may have a role in the devel-
opment of coronary artery disorders. Gal-3 and Lp-
PLA2 plasma levels have a strong correlation with the 
severity of coronary artery disease, including MACE 
episodes, making them helpful for determining pa-
tient risk in clinical settings [13]. 

In observational cohort research, Tuegel et al. 
showed and concluded that mortality was higher in 
adults with CKD as well as greater circulatory “GDF-
15”, “Gal-3”, and sST2 levels. Additionally, a higher 
risk of heart failure was linked to elevated GDF-15 lev-
els. Clarifying the processes relating these circulating 
biomarkers to CVD in CKD patients will need further 
research [14]. 

In research by Barkan et al., blood levels of “Gal-
3” and “PCSK-9” were assessed using a “quantitative 
sandwich enzyme immunoassay”. Additionally, they 
evaluated the levels of Gal-3 in thirty six control sub-
jects and twenty four pregnant women who subse-
quently had GDM in the first trimester. The student 
t-test was used, while the chi-square/exact fisher’s test 
was used to evaluate categorical variables. The find-
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ings point to a potential mechanism that could con-
nect GDM to these individuals’ higher cardiovascular 
risk in the future. Furthermore, elevated Gal-3 levels 
in the first trimester may point to a novel early predic-
tor for GDM [15]. 

To date, no such research studies are exploring the 
targeting ability of natural compounds against Gal-3 
for the management of cardiovascular diseases. This 
study aims at filling that gap which can further assist 
in the development of a drug for the effective manage-
ment of CVDs. 

3. METHODOLOGY

3.1. Design
A computational investigation was carried out in 

order to discover a Phyto compound that might effec-
tively inhibit or lower the levels of Gal-3, an emerg-
ing target for cardiovascular diseases. Diosgenin was 
chosen as a ligand due to its cardioprotective proper-
ties. This compound was chosen from a large pool of 
plant sources. Following that, docking is carried out 
using Diosgenin as a compound and Gal-3 as a target. 
Preparation for docking began with the collection of 
protein and ligand structures from databases, followed 
by analysis and visualization. Figure 1 depicts the pro-
cedures used to carry out the investigation. 

Figure 1: Flow diagram of methodology used to carry out the 
Docking study

3.2. Instrumentations
PubChem was used to get the ligand structure. The 

National Institutes of Health is in charge of this data-
base (NIH). PubChem is an open chemistry archive 
that contains largely small compounds but also bigger 
ones such as carbohydrates, peptides, lipids, nucleo-
tides, and macromolecules that have been chemically 
modified. PubChem incorporates data on underlying 
structures, chemical and physical properties biologi-

cal properties, authentication, and health, safety, copy-
right, and toxicological information. PubChem users 
may also display ligand structure in a variety of forms, 
namely stick, ball, and stick structure, among others. 

The three-dimensional structure of a protein may 
be retrieved using RCSB PDB, wherein RCSB refers to 
“Research Collaboratory for Structural Bioinformat-
ics” and PDB refers to “protein data bank. ” A protein 
databank is a database containing knowledge on big 
macromolecules such as proteins. It also includes nu-
cleic acid information collected via various technolo-
gies such as “X-ray crystallography”, “NMR spectros-
copy”, and–increasingly–“cryo-electron microscopy”. 
This database has been utilized by biochemists and 
molecular biologists to undertake docking studies 
techniques as well as other computer studies. 

The Autodock tool was then used to prepare the 
protein as well as ligand structures. The protein first 
was generated in Pymol by eliminating any unneces-
sary molecules that might also obstruct docking. Aut-
odock4 later finished more procedures. Autodock4 was 
employed for grid creation and docking when the li-
gand, as well as protein, were finalized. It is a simple and 
free tool for assessing how well proteins attach to their 
ligands and how proteins associate with one another. 
Whenever the docking was finished, the complex was 
displayed in BIOVIOA Drug Discovery Studio. 

3.3. Protein and Ligand Preparation

3.3.1. Ligand
The ligand structure is downloaded in. XML format 

from “PubChem” and converted to. pdb version by us-
ing Open Bable software. The Open Bable application, 
which again is readily available and cost-free, can trans-
form a variety of file types. The ligand molecule was 
converted into the. pdb format, stored, and then sent 
to Autodock for additional preprocessing. In Figure 2 
below, the ligand’s ball and stick structure is shown. 

Figure 2: Ball and stick structure of Diosgenin, with white balls 
standing in for the hydrogen atoms, red balls for oxygen, and 
grey balls for carbon. 
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3.3.2. Protein
The RCSB PDB with PDB ID: 1KJR has the struc-

ture of human Gal-3 available for download. After 
that, the extra molecules were deleted from the protein 
sequence during its preparation in Pymol. The protein 
structure was also obtained without any bound ligands 
in order to facilitate the docking procedure. The Aut-
odock tool was used for the extra protein processing 
phase. In order to evaluate the associations of the po-
lar hydrogens between the amino acids and the ligand, 
Autodock4 will first eliminate water molecules. Once 
again, the file was saved in the. pdbqt format, which 
again was utilized for the docking procedure, after the 
protein had undergone its final processing. 

Figure 3: 3-D Structure of human Galectin-3 Where the Helical 
Structures Representing Alpha-helices And Flat Sheets Repre-
senting Beta-pleated Sheets. 

3.4. Data Collection
A range of potential ligand conformations and con-

figurations are produced by docking at the different 
binding sites of the chosen protein. The “rigid molecu-
lar docking with” technique, which has used FABP4 as 
the macromolecule, greatly aided molecular docking. 
As part of the procedure, the ligand was kept flexible 
whereas the protein macromolecule was made rigid. 
The programme was employed to extract the binding 
energy table from the DLG file after the completion of 
autodock. By using ideal configuration and configura-
tion with the lowest binding energy, the interactions, 
comprising “H-bonds” and “bond lengths, ” between 
both the protein-ligand complex were studied. Addi-
tional data on the interactions between both the com-
pound/ligand and receptors were subsequently evalu-

ated by utilizing the DLG output file. The structure of 
the receptor and ligand coupled is shown in Figure 4.

Figure 4: Docked structure of protein and ligand. 

3.5. Data Analysis
As seen in Figure 5 below, the docked complex file, 

or DLG file, obtained following the completion of the 
docking process was analyzed by exporting the DLG 
file to the visualization tool BIOVIA Drug Discovery 
studio, where the ligand molecule was defined and the 
interactions were investigated by labeling the amino 
acids. To get a further understanding of the differ-
ent binding types, a docked complex 2-dimensional 
structure was constructed, as shown in Figure 6 below. 
With distances of 1.67429, 1.91965, 4.55295, 4.47474, 
the amino acids ASN164, GLU193, ARG169, and 
PHE163 were shown to be involved in the formation 
of a complex between and Galectin-3 and Diosgenin. 
The types of bonds and lengths between amino acids 
that are involved in the formation of complexes are 
shown in Table 1.

Figure 5: Docked structure showing specific amino acids re-
sponsible for the formation of the Protein-Ligand complex. 
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Figure 6: 2-D structure demonstrating the many types of bonds 
present in the complex between Galectin-3 and Diosgenin. 

Table 1
Enlisting Amino acids of Protein, Distances, and Types of Bonds 
involved in the protein-ligand complex. 

Ligand: Protein Distances 
(Å) 

Bond Cate-
gory

Bond Type

UNL1: ASN164 1.67429 Hydrogen 
Bond

Conventional 
Hydrogen Bond

UNL1: GLU193 1.91965 Hydrogen 
Bond

Conventional 
Hydrogen Bond

UNL1: ARG169 4.55295 Hydrophobic Alkyl
UNL1: PHE163 4.47474 Hydrophobic Pi-Alkyl

4. RESULT AND DISCUSSION
A list of binding affinities represented in terms of 

binding energy and the docking findings were both 
saved in DLG format. With increasing negative bind-
ing energy, the complex between the protein Galec-
tin-3 and Diosgenin becomes more stable. Depending 
on the predicted binding energy, Galectin-3 and Dios-
genin produced a stable complex with a range of bond 
topologies. It was determined that this compound’s 
binding energy was – 6.27 kcal/mol. 

Gal-3 is an intriguing protein that functions in a 
variety of physiological processes in a pleiotropic man-
ner. Many different pathogenetic pathways include the 
protein. Gal-3 is a key factor in the development of 
fibrosis, the atherosclerotic process, and more gener-
ally in disorders with inflammation as their underly-
ing cause in cardiovascular diseases. This molecule’s 
most notable feature is its ability to accurately identify 
CVD risk when tested in plasma. According to inter-
national standards, “Gal-3 measurement” should be 
advised for HF patients undergoing prognosis assess-
ment since there is some uncertainty about the predic-
tive usefulness of HF development. It is important to 
keep in mind that a multi-marker strategy is the most 
effective technique and that measurements of Gal-3 

should be repeated over lifetime follow-up since vari-
ations in level might provide new risk information. 
Though additional clinical research is required to fully 
understand their potential for CVD prevention, Gal-3 
inhibitors for therapeutic reasons represent a unique 
and intriguing viewpoint. 

5. CONCLUSION
According to the growing body of research, “galec-

tin-3”–expressed in a variety of tissues and cell types, 
present both inside and outside of cells, as well as 
linked to cell membrane surfaces–emerges as a struc-
turally distinct and functionally crucial galectin. The 
biological function of Galectin-3 was formerly thought 
to be only related to its ability to bind carbohydrates, 
however, in the last ten years, a wide range of entirely 
unrelated roles have been shown. There has also been 
increasing research based on computational studies of 
phytocompounds. Diosgenin is one of the compounds 
which has been shown to effectively inhibit the Gal-
3 protein which can be concluded in the present re-
search revealing -6.27Kcal/mol. 
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ABSTRACT
Most of the Heart Rate Monitor (HRM) seems to be a porta-
ble monitoring device that can measure and displays real-time 
heartbeat rate in addition to storing heartbeat rate data for fu-
ture studies. It is generally used to capture heart rate data during 
various types of physical exercise. Heart rhythm problems arise 
whenever the electrical impulses that coordinate the heartbeats 
aren’t working properly. The ineffective signaling causes the 
heart to beat too fast (tachycardia), overly slowly (bradycar-
dia), or sporadically. In present study, a focused approach on 
Adaptive Spectrum Noise Cancellation (ASNC) were used for 
enhancing heartbeat rate monitoring for humans. It finds that 
simply a photodetector and a source of light are applied to the 
surface of the skin to monitor the proportional changes in the 
blood flow. It is concluded that for accurate measurement of 
heart rate while moving or running, the proposed device ASNC 
utilizes the application of embedded accelerometer and gyro-
scope sensors to identify and eradicate the artifacts adaptively. 
In future, the proposed model may adopted for modification 
and commercialization of wearable heart-rate sensors based 
upon photoplethysmography (PPG), it would be better in terms 
of utility as well as adoptability. 
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1. INTRODUCTION
The equipment in heart rate monitors can contin-

uously find and measure actual heart rates or pulses. 
Most of these wearable tech gadgets are quite accu-
rate. Since, they are not as accurate as technologies 
that have been endorsed by the approving authorities, 
these gadgets are not able to use other than medical 
treatment, even if they may be useful for monitoring 
overall health. Tools that really can detect and track 
the heart rate or pulse is called heart rate monitors 
[1], [2]. The technology improvements leads to min-
iaturization of devices, easy to use, wearable, and fab-
rication of accurate sensors. These instruments are 
excellent for use at home, however since medical tools 
needs to be more accurate, they are not able to use for 
hospitals and care units. Fitbits and smart-watches are 
the two examples of wearable electronic fitness devic-
es often include heart rate monitors [3], [4]. Many of 
these devices can wirelessly connect to computers or 
cellphones. This makes it simple for users to get and 
assess their heart rate data instantly [5], [6]. Heart rate 
monitors are often used to track the heart rate while 
exercise, overall stress and activity levels throughout 
the day, the quality of sleep at night, and various vital 
signs at home, particularly if they have any health is-
sues or concerns [7], [8]. Monitoring the circulation’s 
perfusion is crucial. Blood pressure is the most crucial 
cardiopulmonary measure, although it is difficult to 
monitor. Blood flow, which is correlated with blood 
pressure, is a second significant metric [9], [10]. Al-
though ultrasound technology allows to check the 
blood flow in major arteries but practically it cannot 
be used frequently. 

Although several devices have been created to 
measure blood perfusion, it is regrettably challenging 
to locate a useful instrument. However, a pulse rate 
monitor makes it easy to compare blood pressure and 
the perfusion of blood flow. Wearable pulse rate moni-
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tors utilizing light plethysmography (PPG), which also 
has grown in popularity, are currently commercially 
offered by more than ten companies. Furthermore, 
PPG sensors use optical detection to track variations 
in blood volume across the microvascular network of 
the tissue. A light source as well as a detector make up 
the sensor module; the source of light frequently com-
prises an Infrared Red (IR) or red light-emitting diode 
(LED). The PPG sensor measures variations in the 
intensity of light via tissue reflection or transmission 
[11], [12]. Human pulse and heart rate could be used 
to track the activities of the heart separately. The heart 
rate refers to the number of times it beats in a minute. 
Cardiovascular arteries widen as a result of the num-
ber of times heart beats every minute. Every heartbeat 
is measured here. The difference between total heart 
rate and also pulse rate is often negligible (or the dif-
ference is very small). However, dependent on overall 
health, medications, or the surrounding condition, it 
might become increasingly difficult to feel the circula-
tion throughout the upper arms. That could obstruct 
these gadgets’ functionality. Devices that can measure 
the heart rate or pulse rate are referred to as heart rate 
monitors. These gadgets use two separate strategies: 

Electrical (Electrocardiography) 
There is a little amount of electrical current gen-

erated with each heartbeat. Heart rate monitors with 
electrical capabilities can recognize and quantify that 
energy. 

Optical (photoplethysmography) 
When someone’s heart pumps blood through cor-

onary arteries, these instruments utilize infrared light 
to see how they grow. These devices track your heart 
rate, while some of them can determine the amount of 
oxygen in human blood. 

The present research is about the importance of 
adaptive spectrum noise cancellation techniques for 
enhancing the precision and accuracy for heartbeat 
rate monitoring for humans. This research is featured 
in several sections where the first is an introduction 
and the second section is a literature review and sug-
gestions for previous studies in the context of a neu-
ral network-based adaptive filtering method for ECG 
signal noise reduction. In addition, the methodology 
section of this study is mentioned where the data in 
different sub-sections are examined. After that, the 
results and discussion part are discussed where the 
results are compared with existing data, followed by 
the methods applied in this research. Finally, the con-

clusion of this research is declared where the research 
gives the result as well as the future prospective. 

2. LITERATURE REVIEW
Toshiyo Tamura [13] et al. have presented how 

wearable, compact pulse rate monitors (PPG) were 
created using the technology. The study describes the 
history of PPG as well as current research on wear-
able pulse rate sensors using green LEDs. It is dis-
cussed how wearable pulse rate monitors are used. It 
was discovered that PPG sensors’ green light sources 
reduce motion artifacts. To simulate everyday activi-
ties on short-time scales, several filters and algorithms 
have been investigated. To summarize, improving re-
al-world accuracy and repeatability is necessary to get 
rid of motion artifacts. 

Suranai Poungponsri and Xiao-Hua Yu [14] have 
described several diagnostic tests that use electrocar-
diogram (ECG) signals to identify heart problems. 
In the study, a discrete wavelet transforms- and arti-
ficial neural network-based adaptive filtering meth-
od is proposed for ECG signal noise reduction. This 
innovative approach combines the multi-resolution 
capability of discrete wavelets with the adaptive learn-
ing capabilities of machine learning networks, and 
it works synergistically with ECG signal processing 
techniques. Computer simulation results show that 
the suggested technique can effectively reduce vari-
ous types of noise while effectively increasing the SNR 
(signal-to-noise ratio). Conclusion: Because the asso-
ciated noise sources are non-stationary and their spec-
trum inevitably overlaps with that of the ECG signals, 
traditional approaches to ECG noise removal do not 
provide good results. 

Po-Wei Huang and Bing-Jhang Wu [15] have AD 
introduced a new technology based on heart rate (HR) 
extraction and analysis using Remote Photopleth-
ysmography (rPPG), which greatly increases the ac-
curacy of heart rate monitoring during driving. The 
suggested approach provides a model that can be ex-
plained in probabilistic terms and allows for a better 
balance between resistance and sensitivity. Essentially, 
it is based on Monte Carlo simulation-based mathe-
matical signal analysis. Inter- and intra-dataset in-
vestigations show that the new strategy outperforms 
benchmark procedures and improves driving condi-
tions. Finally, the use of pre-trained optimized models 
limited the applicability and universality of the meth-
od. 
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M. A. Hasan [16] et al. have fabricated Fetal Elec-
trocardiogram (FECG) signal that provides potential-
ly reliable information that can help medical practi-
tioners make decisions more quickly and with more 
knowledge during labor. The main objective of the 
study was to discover hardware devices for employ-
ing electrical impulses to monitor the fetal heartbeat. 
Clinical diagnostics and biological applications are 
the main areas of interest within FECG signal analy-
sis. Separation and classification of the FECG signal 
from total abdominal data are becoming increasingly 
important during prenatal monitoring. The efficien-
cy and accuracy of several FECG signal condition-
ing algorithms for fetal monitoring have been shown 
through comparative studies. The findings suggest 
that a widely used strategy for the detection and as-
sessment of FECG in the absence of ambient noise in-
terfaces is the adaptive least squares linear prediction 
technique. In light of this, the adaptive algorithm pro-
vides a very simple and accurate method to separate 
maternal and fetal signals from the ECG signal. 

Pankaj [17] et al. have introduced a wearable health 
monitoring system that uses photoplethysmography 
(PPG) sensors to track a person’s health in real-time. 
It focuses on various methods and issues that have 
been raised recently from PPG-enabled wearables to 
the elimination of motion artifacts and heart rate mea-
surement. An investigation of PPG- and noise reduc-
tion-based pulse rate peak detection principles and 
techniques. The accuracy of each method for identify-
ing heart rate peaks using the PPG method was eval-
uated in terms of mean absolute error, error percent-
age, and overall cumulative coefficient of correlation. 
Thanks to PPG sensing technology integrated with 
wearable technology, individuals will be able to eval-
uate their health anytime and anywhere. In response, 
motion artifacts limit the PPG sensor’s ability to re-
trieve critical information. 

Zi-Kai Yang [18] et al. have introduced a continu-
ous-wave (CW) Doppler sensor that holds significant 
promise for critical care monitoring, home healthcare, 
etc., as it provides the non-contact measurement of 
specific vital signs including respiratory rate (RR) and 
heart rate (HR). Allows detection. The appropriate 
method used polynomial modeling and ANC to pin-
point weak components of the respiratory and cardiac 
signals that were severely obscured by Results-based 
Management (RBM) interference. Its findings showed 
that each of the RR and HR could still retrieve during 

fast and large body motion, even if only Doppler radar 
sensors were being used, as was suggested by the ANC 
approach RBM sounds can be significantly reduced. 
Finally, the increased Doppler phase modulation due 
to the moving arm made vital signs more difficult to 
record. 

Biplab Roya and Rajarshi Gupta [19] have de-
scribed is preprocessing of photoplethysmogram 
(PPG) data that has been corrupted by motion artifact 
(MA) and heart rate (HR) monitoring using a unique 
integrated framework. Two popular methods for sig-
nal decomposition include vibration mode decompo-
sition (VMD) for measuring heart rate (HR), but also 
empirical mode decomposition (EEMD) only when 
combined with an artificial neural network (NN) 
model. The relevant mode components of the VMD 
decomposition were used to extract the HR synchro-
nous signal component, which was reconstructed to 
reduce MA using a statistical correlation method in-
cluding an auto modulator and a multilayer feedfor-
ward neural network model that was already trained. 
Finally, ubiquitous health monitoring can be done us-
ing the suggested strategy. 

P. Sutha and VE. Jayanthi [20] has an explanation 
of a signal processing technique for extracting the ac-
tual fetal electrocardiogram signal is provided, as well 
as a prototype piece of equipment designed to moni-
tor and capture the unprocessed maternal ECG data 
included in the FECG. Wavelet-based approach and 
least mean square (LMS) ANC-based method are two 
signal processing techniques that we have suggested. 
A test piece of technology was created to record the 
ECG signals of the mother and fetus in their raw form. 
After extraction of the fetal ECG, background noise 
was removed, and signal processing methods were 
used to investigate fetal heart rate variability. To recov-
er the fetal ECG, an adaptive filtering approach em-
ploys the sine-sine LMS algorithm, wavelet methods 
employing the Dubichiz wavelet, and de-noising tech-
niques. These techniques are very delicate and precise. 
The sensitivity and accuracy of the wavelet approach 
were 95.97 and 88.5, compared to 96.83 and 89.87 for 
the adaptive technique. Ultimately, the technology will 
eventually allow real-time capture of the chest and ab-
domen to generate heart rate variability and identify 
autonomic excitability of the central nervous system 
of the developing fetus. 

The above study shows the many clinical trials that 
have used electrocardiogram (ECG) signals to identify 
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cardiac problems. And also a novel combined frame-
work for monitoring heart rate (HR) and preprocess-
ing photoplethysmogram (PPG) data distorted by 
motion artifact (MA) is described. In this study, an at-
tempt was made to design an adaptive spectrum noise 
cancellation technique for enhancing the accuracy of 
heartbeat rate monitoring devices for humans. 

3. METHODOLOGY

3.1. Research Design: 
In the research design, The MAs disturbance does 

not affect the clean PPG signal, and via a linear phys-
ical phenomenon, it digitally combines with both the 
clean PPG signal. A well-constructed Infinite impulse 
response (IIR) band filter, such as that shown in Figure 
1, may block out electromagnetic oscillations, respira-
tion, and ambient light. While the onboard biosensor 
collects the raw PPG sensors, its built-in accelerome-
ter and gyroscope measure indication intensity as well 
as statistics concerning angular velocity. Those sets of 
data are sent using low-power Bluetooth on mobile 
devices to be analyzed further. A bandpass IIR filter 
is used in portable electronics to eliminate the major-
ity of the high-frequency noise and lower frequencies 
baseline shifting. A low-pass IIR filtering is used to 
preprocess vibration data. Converting the frequency 
from the temporal domain. Firstly, sliding windows 
are used to segment all of the pre-processed data, with 
a size that is selected to provide an acceptable sam-
pling frequency. 

The defined as the property are next sent to the dis-
crete cosine transform (DCT) procedure, which con-
verts them into the frequency domain. Moreover, the 

frequency-domain contours of a PPG composite MAs 
spectra are calculated using envelope detection, which 
smoothes out all the signal’s envelope shape using a 
cubic spline. HR calculation and adaptive MA elim-
ination. To expose the clean PPG, remove the MAs 
outlines encapsulation from the PPG spectral enclo-
sures or even the frequency domain. Throughout this 
process, the MAs spectral contour was adjusted to cor-
respond to the phase and amplitude of the PPG signal. 
The HR is then obtained by selecting the right peak in 
the clean PPG inside the HR frequency zone using a 
main-harmonic frequency peaked prediction model. 

3.2. Instrument: 
HRMs are mostly used to predict how challenging 

a workout or race would be. In comparison to other 
techniques for gauging exercise intensity, monitoring 
heart rate (HR) is simple, usually inexpensive, and 
helpful in most circumstances. Additionally, HR and 
HRV may help with overtraining diagnosis and man-
agement. It’s unclear how overreaching affects sub-
maximal HR; some research has shown lower rates, 
while others have found no change. Nearly all over-
reaching tends to result in a drop in maximal HR. The 
parts that are used to track heart rate include: 

3.2.1. PPG Sensor: 
Changes in the blood volume throughout periph-

eral circulation are identified using a streamlined 
optical technique known as photoplethysmography 
(PPG). It is a cheap, non-invasive method for mea-
suring parameters on the skin’s surface. The technique 
provides useful information about the human cardio-
vascular system. PPG uses low-intensity infrared (IR) 

Figure 1: Block Diagram for Adaptive Spectrum Noise Cancellation Algorithm. 
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light. Living beings absorb light via their circulatory 
and artery systems, skin colors, and bones. PPG sen-
sors might be able to detect variations throughout 
blood flow through changes in the intensity of light 
since blood captures photons greater effectively than 
adjacent objects. The voltage signal via PPG is inverse-
ly associated with the volume of blood flowing from 
blood vessels. This technique cannot be used to assess 
blood volume, but it can identify very minor fluctua-
tions in blood volume. Its PPG signal, which is made 
up of a variety of components including a DC compo-
nent that shows the optical characteristics of the tis-
sues and small energy changes throughout the body, is 
altered by variations in venous blood volume. 

3.2.2. Bandpass Filter: 
A device that only absorbs frequencies that occur 

within a certain frequency band and rejects (attenu-
ates) frequencies that thus fall outside of that range is 
characterized as a band pass filter (BPF), sometimes 
known as a BPF or simply a passband filter. The low 
pass filter isolates signals with frequencies higher than 
just the cutoff frequency. This high pass filter is used 
in conjunction with said low pass filter and can sepa-
rate signals having frequencies much below the cutoff 
frequency. Through cascading high pass & low pass 
filters, a new filter is created that enables signals inside 
a certain frequency range or band while attenuating 
noises with frequency outside of that band. Bandpass 
filters are this kind of filter. 

3.2.3. Accelerometer: 
An electromechanical sensor is used by an accel-

erometer to determine whether an accelerator is static 
or dynamic. The constant force, including such gravity 
or friction, exerted on a body is referred to as static ac-
celeration. Most of these components are trustworthy 
and consistent. An accelerometer appears to be a de-
vice that measures both the acceleration of motion 
and the vibration of a building. Directly proportional 
to the force of vibrations or a change in velocity (ki-
netic energy), the mass squeezes the piezoelectric ma-
terial, causing it to produce an electrical charge that 
is commensurate to the force given to it. The charge 
must be proportionate towards the acceleration since 
the mass is indeed a constant as well as the charge is 
proportional to the force. There’s a good chance that 
you already own a device that just has an accelerome-
ter. Applications for these sensors vary from handheld 

devices to space stations. For instance, an accelerome-
ter may be found in practically all modern cell phones. 

3.2.4. Discrete Cosine Transform (DCT): 
The DCT is perhaps better adapted to dealing with 

handled frequency domain data directly since it con-
verts a limited discrete sequence containing informa-
tion into a summation of complex-valued cosine func-
tions. Additionally, DCT has the greatest characteristics 
of a frequency filter since frequencies are focused more 
on the fundamental frequency components. Different 
DCT definitions have been developed in consideration 
of varied reasons. Because it changes the data from a 
single form, the amplitude across time, into a sequence 
of coefficients, each coefficient represents a distinct 
trigonometric function and determines “how much” of 
that function to employ to get the original wave. This is 
why it is termed a transformation. 

3.2.5. Motion Artifacts (MAs): 
All of the PPG signal’s peaks are marked on this sig-

nal using a peak detection technique. Motion artifacts 
are created if there is a space between both the finger 
and indeed the camera’s PPG sensor. These motion ar-
tifacts are noted in the PPG signal’s 30-second frames 
using peak detection and pre-processing filtration. 

3.2.6. Adaptive Filter: 
Separating the desired signal from the undesirable 

signal is the fundamental job of a filter. A common fil-
tering technique uses the peak wavelengths of a signal 
as well as the artifact to distinguish the signal from the 
noise. It is also possible to reduce the mean square of 
such an error signal, which in particular measures the 
difference between a filter’s expected response and ac-
tual response. However, the pulse rate might well be dis-
tinguished from the noise if its peak frequency is close 
to the noise frequencies. Several research groups have 
looked at active noise reduction with PPG readings us-
ing acceleration-based adaptive filters. It is occasionally 
important to know certain statistical qualities a prio-
ri, for instance, the mean and correlation coefficients 
within the useable signal, to create the optimum design. 
With this information, a filter that filters unwanted sig-
nals under statistical criteria might be made. 

3.3. Data Collection: 
Maximal oxygen uptake has been predicted using 

the link between HR and oxygen uptake (CO2). There 
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are several assumptions made by this approach, and 
it has been shown that now the results may vary by 
up to 20% from the genuine value. The HR CO2 rela-
tionship is frequently used to calculate field situations’ 
energy consumption in Table 1.There is a common 
understanding that although this approach produces 
a good estimate of energy expenditure for groups, in-
dividual estimates are not particularly precise. Numer-
ous variables may have an impact on the link between 
HR and other metrics used to forecast and monitor an 
individual’s training state. Most revisions have shown 
a constant rise in HR with exercise and a minimal ap-
parent day-to-day fluctuation in HR. Furthermore, 
the HR-CO2 connection may be significantly impact-
ed by variables including dehydration and ambient 
temperature. 

Table 1
Illustrates the Monitoring of Heart Rate with help of ASNC Tech-
niques. 

Monitoring of Heart 
Symptoms

Heart Beat Rate

Bradycardia Below 60 bpm, the heart is beating 
too slowly. 

Tachycardia Over 100 bpm is too rapid for the 
heart to pump. 

Fibrillation The heart trembles
Premature contraction Initial heartbeat

3.4. Data Analysis: 
All ATPD, ANC, and ASNC algorithms are applied 

to each simulated PPG signal to process this and pro-
duce HR. Three criteria are used in our comparison: 
absolute error, relative error, and standard deviation. 
A method for calculating the measurement’s preci-
sion and accuracy or even the discrepancy between 
the computed HR and the provided HR utilized to 
create the simulated PPG signal was included in these 
parameters. The digital filter is constructed using a 
transversal and fractional impulse response (FIR) de-
sign. Adaptive algorithms are included in the majori-
ty of adaptive systems. The most popular structure is 
the FIR since it is straightforward and stable. A linear 
time-varying discrete-time system called an mth-or-
der adaptive transverse filter may be expressed as: 
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Wi(n) is the adjustable weight, as well as the filter’s 
output and input were v1(n) and y(n), respectively. 

4. RESULT AND DISCUSSION
In the last twenty years, New HRM development 

has also moved forward swiftly. Along with heart rate 
(HR) responses during exercise, heart rate variability 
(HRV) has recently attracted more interest (HRV). 
Age and sex both have an impact on increased HRV, 
which has been linked to a decreased mortality rate. 
The bulk of research indicates that HRV gradually 
diminishes with graded exercise up until moderate 
intensities, following which it stabilizes. PPG sensors 
that can be worn are increasingly common nowa-
days. Although significant advancements in hard-
ware and signal processing have been achieved, a 
satisfactory wearable PPG sensor device has not yet 
been created. PPG sensors’ green light sources re-
duce motion artifacts. To simulate everyday activities 
on short-time scales, several filters and algorithms 
have been investigated. To get rid of motion artifacts, 
nevertheless, actual settings must be more accurate 
and reproducible. The PPG signal’s precision was 
enhanced via adaptive filtering, along with a better 
mechanical layout and probe arrangement. Precision 
motion signal acquisition from dual-channel Infra-
red sensors and three-dimensional (3-D) low-noise 
inertial measurement units may be used to quantify 
motion robustness. The motion contributions span-
ning optical signals as well as the reciprocal elements 
only within two channels may be eliminated using 
nonlinear modeling as well as the spatial diversity of 
a sensor, respectively. Principle component analysis 
(PCA) of observable additive noise having both tem-
poral and spatial connections uses these correlations. 
A photo-detector picks up the red and infrared light 
that is being generated by the LED. PPG refers to 
the detected transmitter’s time-varying signals. The 
arterial blood pulsation is the primary cause of the 
AC component of the PPG signal, while the non-pul-
sating arterial blood, internal jugular vein, and other 
tissues are the sources of the DC component in Fig-
ure 2.There are two different sorts of probes: trans-
mission and reflection. Similar to finger clip prob-
ing, a transmission probe counts the quantity of light 
that enters the tissue. The tissue is situated between 
the LED and the photodiode, which are on the op-
posite side of each other. A reflectance probe calcu-
lates how much light is returned to it. Therefore, a 
reflectance probe’s observed light intensity is lower 
than a transmission probe’s from the same source to 
detector distance. 
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Figure 2: Typical PPG pulse wave signal of a human heartbeat 
[21] characterize fetal development and detect abnormality 
(Freeman et al. 2003.

The benefit is that degrees of noise rejection be-
come conceivable which would be challenging or 
impossible to accomplish using conventional signal 
processing techniques to remove noise. This is be-
cause there are no priority estimations of the signal 
or noise. Its drawback is that it requires two inputs: 
a main input with the damaged signal as well as a 
reference input with noise that is unknowably linked 
with both the primary noise. To produce the signal 
estimate, the main input is first adaptively filtered, 
followed by the subtraction of the reference input. 
Using adaptive filtering before subtracting, inputs 
that are deterministic or stochastic, immobile or 
time-variable, may be handled. Humans only get 
knowledge about the cardiovascular system via 
the minute variations in blood perfusion of tissues 
brought on by variations in light intensity, notably 
the pulse rate in Figure 3.Due to this device’s sim-
plicity of use, wearable PPG heart-rate monitoring 
has been developed. This research covers the fun-
damentals of PPG, past and present advancements 
in wearable light-emitting pulse rate monitoring, in 
addition to the removal of motion artifacts. 

Figure 3: Typical structure of an adaptive noise canceller [16]

5. CONCLUSION
Adaptive Noise Cancellation (ANC) is a time-do-

main method for estimating clean signals that have 
been interfered with or warped by additive noise. To 
reduce noise in biological data, particularly PPG, the 
ANC algorithm is often utilized. The main goal of the 
ANC approach is to use an adaptive filter to minimize 
noise and MAs throughout the damaged PPG signal. 
The technique employs a single measurement model 
containing only the oddly highly correlated noise to 
the main signal and a primary input with the antici-
pated signal. To calculate Mas, the data collected either 
by accelerometer and/or gyroscope should be used as 
a reference signal. The optical biosensor records the 
heartbeat in addition to MAs as raw PPG signals. 
These signals are a mix of the primary and standard 
input. To show the main input, or potentially the clean 
PPG signal, MAs while reference signals are dynami-
cally removed from the raw PPG signal. A trustworthy 
health monitoring system in a real-time setting needs 
signal processing techniques that efficiently remove 
motion artifacts while also being successful at remov-
ing them. 

REFERENCES
1. M. Mudavath, K. H. Kishore, S. Madupu, P. Chit-
tireddy, and S. Bhukya, “Low Noise Amplifier Design 
of CMOS Inductorless with Noise Cancellation Tech-
nique,” Int. J. Eng. Adv. Technol., vol. 9, no. 1, pp. 1537–
1542, Oct. 2019, doi: 10.35940/ijeat.A1305.109119.
2. P. Solati and M. Yavari, “A Wideband High Linear-
ity and Low-Noise CMOS Active Mixer Using the De-
rivative Superposition and Noise Cancellation Tech-
niques,” Circuits, Syst. Signal Process., vol. 32, p. 34, 
2019, doi: 10.1007/s00034-019-01023-2.
3. H. S. Mehmood, R. Z. Ahmad, and M. J. Yousuf, 
“A Comprehensive Review of Adaptive Noise Cancel-
lation Techniques in the Internet of Things,” in Pro-
ceedings of the 3rd International Conference on Fu-
ture Networks and Distributed Systems, Jul. 2019, pp. 
1–8. doi: 10.1145/3341325.3342035.
4. S. C, C. M L, and M. A. Anusuya, “Noise Cancel-
lation and Noise Reduction Techniques: A Review,” 
in 2019 1st International Conference on Advances in 
Information Technology (ICAIT), Jul. 2019, pp. 159–
166. doi: 10.1109/ICAIT47043.2019.8987262.
5. M. Z. U. Rahman, S. Mirza, and K. M. Krishna, 
“Adaptive Noise Cancellation Techniques for Im-
pedance Cardiography Signal Analysis,” Int. J. Innov. 



374 | Cardiometry | Issue 26. February 2023

Technol. Explor. Eng., vol. 8, no. 9, pp. 122–130, Jul. 
2019, doi: 10.35940/ijitee.I7531.078919.
6. S. Bu, S. Hameed, and S. Pamarti, “An LPTV Noise 
Cancellation Technique for a 0.9-V Filtering-by-Alias-
ing Receiver Front-End with &gt;67-dB Stopband 
Rejection,” in 2019 IEEE Custom Integrated Circuits 
Conference (CICC), Apr. 2019, pp. 1–4. doi: 10.1109/
CICC.2019.8780315.
7. R. N and F. Jabeen, “A novel and integrated ar-
chitecture for identification and cancellation of noise 
from GSM signal,” Int. J. Electr. Comput. Eng., vol. 
9, no. 5, p. 4010, Oct. 2019, doi: 10.11591/ijece.v9i5.
pp4010-4019.
8. N. Baig and F. Noorbasha, “Ultra-Wide Band LNA 
Design using Active Inductor with Modified Noise 
Cancellation Technique,” Int. J. Recent Technol. Eng., 
vol. 8, no. 2, pp. 2406–2410, Jul. 2019, doi: 10.35940/
ijrte.B1857.078219.
9. Y. Huang, Y. Xu, W. Zhang, and J. Zou, “Hybrid 
PWM noise cancellation technique to reduce switch-
ing losses for two‐segment three‐phase motor,” IET 
Power Electron., vol. 12, no. 8, pp. 2128–2134, Jul. 
2019, doi: 10.1049/iet-pel.2019.0012.
10. A. K. Bhoi, K. S. Sherpa, and B. Khandelwal, 
“Comparative Analysis of Filters for Cancellation of 
Power-line-interference of ECG Signal,” Int. J. Bio-
automation, vol. 23, no. 3, Sep. 2019, doi: 10.7546/
ijba.2019.23.3.000500.
11. S. M. Mwachaka, A. Wu, and Q. Fu, “A review of 
mud pulse telemetry signal impairments modeling 
and suppression methods,” J. Pet. Explor. Prod. Tech-
nol., vol. 9, no. 1, pp. 779–792, Mar. 2019, doi: 10.1007/
s13202-018-0483-y.
12. H. Seyedi, R. Dehdasht-Heydari, and S. Roshani, 
“A novel LNA with noise cancellation in 4–11.5 
GHz bandwidth for UWB receivers,” Microelectron-
ics J., vol. 88, pp. 99–107, Jun. 2019, doi: 10.1016/j.
mejo.2019.04.015.
13. T. Tamura, Y. Maeda, M. Sekine, and M. Yoshida, 
“Wearable photoplethysmographic sensors—past and 
present,” Electron. , vol. 3, no. 2, pp. 282–302, 2014, 
doi: 10.3390/electronics3020282.

14. S. Poungponsri and X. H. Yu, “An adaptive fil-
tering approach for electrocardiogram (ECG) signal 
noise reduction using neural networks,” Neurocom-
puting, vol. 117, pp. 206–213, 2013, doi: 10.1016/j.
neucom.2013.02.010.
15. P. W. Huang, B. J. Wu, and B. F. Wu, “A Heart Rate 
Monitoring Framework for Real-World Drivers Us-
ing Remote Photoplethysmography,” IEEE J. Biomed. 
Heal. Informatics, vol. 25, no. 5, pp. 1397–1408, 2021, 
doi: 10.1109/JBHI.2020.3026481.
16. M. A. Hasan, M. B. I. Reaz, M. I. Ibrahimy, M. 
S. Hussain, and J. Uddin, “Detection and processing 
techniques of FECG signal for fetal monitoring,” Biol. 
Proced. Online, vol. 11, no. 1, pp. 263–295, 2009, doi: 
10.1007/s12575-009-9006-z.
17. Pankaj, A. Kumar, R. Komaragiri, and M. Kumar, 
“A Review on Computation Methods Used in Pho-
toplethysmography Signal Analysis for Heart Rate Es-
timation,” Arch. Comput. Methods Eng., vol. 29, no. 2, 
pp. 921–940, 2022, doi: 10.1007/s11831-021-09597-4.
18. Z. K. Yang, H. Shi, S. Zhao, and X. D. Huang, “Vi-
tal sign detection during large-scale and fast body 
movements based on an adaptive noise cancellation 
algorithm using a single doppler radar sensor,” Sen-
sors (Switzerland), vol. 20, no. 15, pp. 1–17, 2020, doi: 
10.3390/s20154183.
19. B. Roy and R. Gupta, “MoDTRAP: Improved 
heart rate tracking and preprocessing of motion-cor-
rupted photoplethysmographic data for personalized 
healthcare,” Biomed. Signal Process. Control, vol. 56, 
p. 101676, 2020, doi: 10.1016/j.bspc.2019.101676.
20. P. Sutha and V. Jayanthi, “Fetal Electrocardiogram 
Extraction and Analysis Using Adaptive Noise Can-
cellation and Wavelet Transformation Techniques,” J. 
Med. Syst., vol. 42, no. 1, 2018, doi: 10.1007/s10916-
017-0868-3.
21. K. Beng, E. Zahedi, and M. A. Mohd. Ali, “Applica-
tion of Adaptive Noise Cancellation in Transabdomi-
nal Fetal Heart Rate Detection Using Photoplethys-
mography,” in Adaptive Filtering Applications, InTech, 
2011. doi: 10.5772/16309.



Issue 26. February 2023 | Cardiometry | 375

ORIGINAL RESEARCH Submitted: 2.02.2023; Accepted: 16.02.2023; Published online: 25.02.2023

Application of Deep Learning 
Technique for the Detection 
of Coronary Heart Disease (CHD) 

1Madhumati Varma, 2Jayaprakash B, 3Bajrang Lal

1Department of General Medicine, Jaipur National University, 
Jaipur, India
2Department of Computer Science, JAIN (Deemed-to-be Uni-
versity), Bangalore, India
3Department of Medicine, Teerthanker Mahaveer University, 
Moradabad, Uttar Pradesh, India

*Corresponding author: 
1madhumativarma@gmail.com, 
2b.jayaprakash@jainuniversity.ac.in, 
3dr.bajranglalbanthia52@gmail.com

ABSTRACT
A blockage or cessation of blood flow to our heart muscle is 
a sign of Coronary Heart Disease (CHD), which is caused by 
an accumulation of fatty substances in the coronary arteries 
known as atheroma. The principal blood channels that deliver 
blood to the heart are known as coronary arteries. In this paper, 
the possible application of deep learning technique is explored 
for the detection of Coronary Heart Disease. In this study, the 
methodology includes infrastructure creation for the detection 
of CHD using supervised and unsupervised learning. The result 
shows the proceeding to manage the data set and process the 
data there, user input is appropriately gathered. The embedded 
system that conducts data translation is linked to the controller 
sensor, which regulates the CHD pulse system. The study con-
cludes that the diagnostic accuracy of the deep learning model 
using Decision Tree (DT) and Naive Bayes (NB) Classification is 
effective and error-free. DT and NB Classification is an effective 
way of detecting CHD by the deep learning model. The future 
potential of this paper is the development of models for heart 
disease diagnoses in patients around the world. 
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1. INTRODUCTION
The most important organ is the heart, which 

pumps blood to every other part of the body. The head 
and other systems will cease working if the circulation 
isn’t working correctly, which causes the individual to 
pass within a few moments. The proper functioning 
of the heart is so essential, and heart diseases have be-
come one of the major causes of death worldwide. A 
blockage or stoppage of the blood flow to your heart 
muscle is a symptom of coronary heart disease (CHD), 
which is brought on by an accumulation of fatty sub-
stances called atheroma in the coronary arteries [1].

Coronary arteries are the major blood channels 
that provide blood to the heart. If our heart muscles 
contract as a consequence of an accumulation of ath-
eroma, the blood supply to the muscle fibers will be 
limited. This might cause angina chest symptoms, and 
a blocked coronary artery could cause a heart attack 
[2]–[4]. According to the “World Health Organization 
(WHO) ”, 18.9 million people worldwide die from 
heart-related disorders each year, accounting for 42% 
of all fatalities. Heart-related illnesses have also taken 
over as the leading cause of death in India [5], [6]. 

Congenital, coronary, and rheumatic heart illness-
es are only a few of the numerous forms of heart dis-
ease that fall under the general phrase heart disease. 
The most prevalent of these ailments is coronary heart 
disease, which contributed to almost 43, 56, 789 heart 
attacks in America in 2019.An American is thought 
to have a heart attack every 60 seconds or thereabouts 
as a result, spending on heart disease has increased to 
almost $349 billion each year in the United States (US) 
alone The “American Heart Association” also predicts 
a doubling of heart disease-related medical expenses 
by 2025 [7]–[9]. 

Atherosclerosis, the long-term development of 
plaque in a patient’s arteries brought on by an increase 
in plasma levels of “Low-Density Lipoprotein (LDL)” 
cholesterol, causes coronary heart disease. The pa-
tient’s coronary arteries gradually become smaller as 
plaque builds up on their walls. This, therefore, causes 
less blood to reach the heart’s muscles, which causes 
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the heart to beat less rapidly. The chance of a myo-
cardial infarction, also known as nothing more than 
a myocardial infarction, increases after the artery is 
partly or occluded [10]–[12].

Heart-related conditions are serious in people 
and may even be fatal and too many individuals 
lose their lives to cardiac issues each year. It is very 
difficult to diagnose and treat heart issues when 
current equipment and doctors are not accessible. 
Common signs of a heart problem include high 
blood pressure, pain, hypertension, asystole, and 
others. The most common symptoms are discom-
fort, breathlessness, and chest pain. Heart disease 
may be brought on by several things, such as aber-
rant birth conditions, elevated vital signs, diabetes, 
smoking, drugs, and alcohol. Data processing, ma-
chine learning, deep learning, and other automated 
techniques are now available for identifying intesti-
nal disorders [13]–[15]. 

In this research, the author train the datasets us-
ing deep learning repositories, and this system makes 
use of a collection of data about cardiac conditions. 
The leading goal of this instruction is to estimate, in 
terms of a percentage, the likelihood that afflicted in-
dividuals would develop cardiovascular disease. Typ-
ically, data processing classification methods are used 
to do this. The whole set of data is divided into two 
categories using a classification technique: yes and 
no. Machine learning sorting methods like “Decision 
Tree (DT) and Naive Bayes (NB) ” Classification will 
be used to train the dataset [16], [17]. They may in-
crease the precision of classification approaches and 
aid in the execution of both classification and predic-
tion models, which are carried out using the Python 
programming language. The heart prediction system 
may be used by medical professionals to enhance ser-
vice quality by using data mining expertise to give a 
method for identifying hidden patterns in the data 
[18]–[20]. 

In this paper, the possible application of deep learn-
ing technique in reference to Coronary Heart Disease 
(CHD) detection such as DT and NB Classification, as 
plaque amasses on the walls of the coronary arteries, 
the patient’s arteries progressively become smaller. As 
a result, the heart’s muscles get less blood, which re-
sults in a slower heartbeat. After the artery is partially 
or completely blocked, the likelihood of a myocardial 
infarction, commonly known as nothing more than a 
myocardial infarction, rises. 

2. LITERATURE REVIEW
Liang et al. in their study embellish that the num-

ber of illnesses has been rising ever since the “World 
Health Organization (WHO) declared coronavirus 
disease 2019 (COVID-19) a worldwide pandemic on 
March 11, 2020”. In this paper, the author applied a 
methodology in which they stated that meta-analysis 
was conducted to look at the COVID-19 prognosis in 
individuals with coronary heart disease. The results 
show that to gather the literature on coronary heart 
disease and “COVID-19”, searches were made in the 
databases of Pubmed, Embase, and the Cochrane Li-
brary. State version 16.2 was used for the meta-analy-
sis, and the retrieval period was from the beginning to 
November 20, 2020.The author concludes that from 
50 trials, a total of 29, 148 patients were enrolled. Ac-
cording to the meta-analysis, COVID-19’s poor prog-
nosis was linked to coronary heart disease [21]. 

Arenas et al. in their study disclose that oxidative 
strain may be a major factor in the enlargement and 
preservation of cardiovascular illnesses. In this paper, 
the author applied a methodology in which they stat-
ed that unknown regardless of whether ceruloplasmin 
functions as a causative mediator or a passive indica-
tion of inflammation. The author searched the two 
most frequently used electronic directories to analyze 
the most recent evaluations using randomized trials 
in the general adult population to better comprehend 
how the risk of cardiovascular illness is affected by ce-
ruloplasmin plasma concentrations, with a focus on 
coronary heart disease. The results show that utilizing 
standards established by the Preventive Services Task 
Force, each research was evaluated for quality. The au-
thor concludes that the majority of the 22 qualifying 
papers that were examined suggest a direct connection 
between higher ceruloplasmin levels and the preva-
lence of the cardiovascular disease [22]. 

Shorewala and Vardhan in their study embellish 
that early identification of heart disease is essential 
since it is one of the main reasons for humanity’s 
global. Today, biomedical care, healthcare, and illness 
prediction actively employ emerging technologies like 
machine learning and deep learning. In this paper, the 
author applied a methodology in which they stated that 
this study focuses on the risk factor-based assessment 
of coronary heart disease (CHD). The results show 
the effectiveness of prediction methods like K-Nearest 
Neighbors, Ordinal Logistic Categorization, and Na-
ive Bayes is assessed using measures like accuracy, re-
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call, and ROC curves. The author concludes that these 
fundamental classifiers are contrasted with ensemble 
modeling methods like stacking, boosting, and bag-
ging. To ascertain how ensemble approaches may be 
utilized to increase coronary heart disease prediction 
accuracy, a comparative analytical approach was ap-
plied [23]. 

Liu et al. in their study embellish that this review 
focuses on current research evaluating the connection 
between coronary heart disease and gut flora. In this 
paper, the author applied a methodology in which they 
stated that additionally, upcoming treatments that aim 
to alter the gut microbiota to lower CHD risk. Recent 
Findings Different gut microbiotas have been found 
in persons with coronary heart disease. The findings 
indicate a connection between coronary heart disease 
and the gut microbiome risk factors including obesi-
ty, hyperglycemia, atherosclerosis, and hypertension. 
Through its metabolites, the gut microbiota mediates 
fundamental metabolic processes, including oxidative 
stress, inflammatory responses, cholesterol metabo-
lism, and uric acid metabolism. The author concludes 
that these activities may result in the formation of 
cholesterol and sudden cardiac death. Research is be-
ing done to possibly prevent and cure coronary heart 
disease by altering the gut microbiota, adding probi-
otics, and fecal donation. Coronary heart disease and 
microbiomes are causally related [24]. 

Saadatagah et al. in their study embellish that al-
though hypertriglyceridemia and coronary cardiovas-
cular disease risk are linked, this connection is often as-
cribed to coexisting metabolic disorders. In this paper, 
the author applied a methodology in which they stated 
that in a population-based environment, we looked at 
the cardiovascular risk associated with essentially iso-
lated hypertriglyceridemia. The results show we also 
found controllers with serum levels below 180 mg/dL 
who were age- and sex-matched. After removing those 
with concurrent high triglycerides, a subsequent cause 
of prediabetes, age 20 years, or an empty record, there 
were 7629 people with increased triglyceride levels; of 
these, 876 patients developed. The author concludes 
that adults had a sex- and age-adjusted occurrence of 
0.98%; 70% had the diagnosis, 65% were using a “lip-
id-lowering drug for primary prevention, and 76.1% 
had a triglyceride” level below 650 mg/dL [25]. 

Du et al. in their study embellish that coronary 
heart disease and human cytomegalovirus (HCMV) 
infection are intimately related to the first to identify 

a link between HCMV infection and atherosclerosis 
(AS) in 1989.In this paper, the author applied a meth-
odology in which they stated that subsequently, sev-
eral research on the development of AS requires HC-
MV-infected endothelium cells, as shown by serum 
epidemiology and molecular biology. The findings 
indicate that it is vital and significant to analyse recent 
studies on the connections between “HCMV infection 
and coronary heart disease given that HCMV patients 
are often susceptible to coronary heart disease and giv-
en the ageing population”. The author concludes that 
there are still many questions that need to be inves-
tigated and answered, and further research is needed 
to determine how HCMV infection contributes to AS 
development. For instance, it is important to know if 
HCMV encourages the establishment of cardiovascu-
lar AS and whether intrinsic causes cause blood vessel 
AS after viruses [26]. 

Zhang et al. in their study embellish that a basic 
cardiac rehabilitation strategy may include psycho-
logical intervention because Coronary heart disease 
affects people physically and psychologically. The au-
thor of this report used a technique in which they said 
that the goal of the study was to determine how psy-
chological intervention would affect the bad psycho-
logical state of patients with coronary heart disease. 
The findings demonstrate where to look for relevant 
research and full-text publications comparing psy-
chological treatment against conventional therapy for 
individuals with coronary heart disease. Several data-
bases including Research gate, Ebscohost, Science di-
rect, and Cochrane Library were searched. The author 
concludes that the Research Organization, was used 
as the Review Manager to calculate the impact of the 
findings on the chosen paper [27]. 

Joshi et al. in their study embellish that increased 
levels of low-density lipoprotein cholesterol are a car-
diovascular disease risk issue. In this paper, the author 
applied a methodology in which they stated that the ef-
fects of total triglycerides and the many incentivize of 
lipoproteins that include hepatocytes are unclear. The 
results show Nuclear magnetic resonance was used to 
quantify 18 oxidized cholesterol leukocyte sub-frac-
tions, and relationships with cardiovascular disease and 
stroke were investigated. The author concludes that 23, 
123 patients from the three cohorts who were at base-
line free of CHD and stroke had access to triglycer-
ide-containing sub-fraction measurements. The odds 
ratio per additional error margin in the cognizant was 
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used to evaluate the relationship of each sub-fraction of 
stroke and CHD using a multi-linear model [28]. 

Lawson et al. in their study disclose that Athero-
sclerotic coronary heart disease is thought to be trig-
gered by a grouping of infant and adult illnesses, and 
excessive food intake, especially of foods with a West-
ern flavour. In this paper, the author applied a meth-
odology in which they stated that we have reviewed 
the connection between childhood illnesses, diet, and 
atherosclerosis to explore this idea. Results show Re-
search has consistently shown links between infections 
contracted as children and adult cases of “atheroscle-
rotic coronary heart disease; there is a link between in-
creased body weight, a sign” of overeating, and There 
are signs that a combination of rising infection rates 
and poor “hunter-gather”-style feeding practices has 
a relatively low prevalence of atherosclerotic heart dis-
ease and cardiovascular disease. The author concludes 
that it doesn’t seem like infections cause atherosclero-
sis on their own. It seems that for atheroma to develop, 
both nourishment and infections must be present [29]. 

Nuraeni et al. in their study concluded that a key 
indicator of individuals with coronary heart disease’s 
quality of life is depression therefore, it is crucial to 
investigate the causes of depression. In this paper, the 
author applied a methodology in which they stated that 
one of the elements influencing depression is thought 
to be illness cognition. The results show, however, lit-
tle research has been done on the connection between 
sicknesses in various Indonesian patients, cognition 
and the prevalence of depression were studied. The 
purpose of this research was to look at the link between 
depression in individuals with coronary heart disease 
and three components of ill cognition: acceptance, per-
ceived advantages, and helplessness. According to the 
author’s analysis, the convenience sample for this study, 
which employed a correlational research method, con-
sisted of 201 patients getting treatment at a university in 
West Java, Indonesia approach. The mean, median, fre-
quency and percentage, and Spearman rank were used 
to examine the data [30]. 

In this paper, the an application of deep learning 
technique is utilized for better understanding and to 
study the impact of ceruloplasmin serum creatinine 
upon the risk of coronary artery disease, with special 
attention to coronary artery disease, in this study two 
most popular electronic directories were searched and 
analyzed the most notable examinations using ran-
domized trials inside this general adult population. 

3. METHODOLOGY

3.1. Design: 
In this paper, the author designed a methodolo-

gy in which the detection of Coronary Heart Disease 
has occurred through the use of Deep learning. In 
this research, the author prepares an infrastructure in 
which the user input is taken effectively then this seg-
ment goes to the data set management after which the 
processing of data occurs in it. The controller sensor 
controls the CHD pulse system and captures that it is 
connected with the embedded system that performs 
the task of transforming the data. This infrastructure 
is based on the deep learning technique in which un-
supervised data is taken and then converts into super-
vised data learning. The supervised learning section 
is formally connected with the accuracy measurement 
cycle that detects the accuracy of the result from the 
previous one and the final result and the CHD is de-
tected. Figure 1 discloses the Infrastructure of CHD 
detection. 

3.2. Sample and Instruments: 
In this research, different types of tools and instru-

ments are used such as supervised and unsupervised 
learning, different type of data set, and the sensor is 
also used in this research for effective use with the 
help of the embedded system, supervised and unsu-
pervised learning is used effectively and the accuracy 
is measured. 

3.3. Data Collection: 
In this paper, the data is collected effectively the 

dataset will be trained using deep learning classifi-
cation techniques like Decision Tree (DT) and Naive 
Bayes (NB) Classification. They may help in the ex-
ecution of both classification and prediction models, 
which are carried out using the Python programming 
language, as well as improve the accuracy of classifi-
cation techniques. The heart prediction system offers 
a way for finding hidden patterns in data that may be 
utilized by medical practitioners to improve the quali-
ty of their services. Figure 2 discloses the classification 
of the training data set with deep learning. 

3.4. Data Analysis: 
The most important organ is the heart, which 

pumps blood to every other part of the body. The 
mind and other organs will cease working if the heart 
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isn’t working correctly, which causes the individual to 
pass away in a matter of minutes. In this research, all 
the data is collected and analyzed in an effective man-
ner such that the chances of error become less in it 
and there are lots of methods in the testing phase of 
the cycle and the controller effectively works with the 

deep learning segment that easily provides the effec-
tive result for the Coronary Heart Disease. 

4. RESULTS AND DISCUSSION
In this present research a techniques was devised 

for the identification of coronary heart disease via 

Figure 1: Organization of Infrastructure for CHD Detection. 

Figure 2: Classification of the training data set with deep learning. 
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the use of deep learning. In this study, the author 
sets up a framework in which user input is properly 
captured before moving on to managing the data set 
and processing the data there. The embedded system 
that operates translating the data is coupled with the 
controller sensor, which controls the CHD pulse sys-
tem. This infrastructure is built on the deep learning 
methodology, which turns unsupervised data into 
supervised data learning. The accuracy measure-
ment cycle that determines the consistency of the 
final result with the previous one and the CHD is 
technically linked with the supervised learning part. 
With the aid of an embedded system, supervised and 
unsupervised learning are employed efficiently in 
this study, and accuracy is tested. Various tools and 
instruments are used, including supervised and un-
supervised learning, various kinds of data sets, and 
the sensor. Figure 3 embellish the model serving pat-
tern in the CHD. 

The dataset will be trained using deep learning 
classification methods like DT and NB Classification 
in this paper since the data was effectively obtained. 
They could aid in the Python programming lan-
guage-based execution of classification and prediction 
models as well as enhance the precision of classifica-
tion procedures. The heart prediction system provides 
a mechanism for data analysts to uncover hidden pat-
terns that may be used by medical professionals to en-
hance their services. 

CONCLUSION
Coronary heart disease, which is brought on by an 

accumulation of Atheroma, or fatty substances in the 
coronary arteries, presents as a blockage or stoppage of 
blood circulation to the heart muscle. Coronary arter-
ies are the primary blood vessels that transport blood to 
the heart. Future study will look at further better ways 
for improving the diagnostic value of the deep learn-
ing model based on DT and NB Classification. DT and 
NB Classification is an excellent technique for deep 
learning models to identify CHD and improve mod-
el performance for heart disease diagnosis in patients 
all over the globe. Deep learning advancements such 
as machine learning algorithms, “convolutional neural 
networks, long short-term memory neural networks, 
deep brief networks based on restricted Boltzmann ma-
chines”, and deep auto-encoder may improve the accu-
racy of heart disease diagnosis for patients. The future 
potential of this paper is the development of the detec-
tion of CHD using deep learning and other methods. 
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ABSTRACT
For human life, health, and biological growth, nutrition is cru-
cial. A prominent example of a food that is nutrient rich at the 
moment is “Soybean”. In Asian nations, it is thought to be a 
significant source of proteins and may be used in place of dairy 
products and meat. When compared to other food legumes, 
soybeans offer several nutritional benefits in terms of their com-
position in macro- and micronutrients. As more information on 
negative effects of chemical treatments is being available to 
people, they are now is search of potential phytocompounds. 
The aim of the present review is to provide potential evidence 
of isoflavones in management of cardiovascular diseases like 
heart failure, myocardial infarction, hypertension and coronary 
artery disease. Nevertheless, soy isoflavones can have certain 
adverse consequences since they are endocrine disruptors. 
Thyroid function abnormalities have sparked concerns. In light 
of the aforementioned findings, an effort has been undertaken 
to examine the literature on the beneficial and harmful roles of 
isoflavones, soy-derived bioactive compounds. 
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1. INTRODUCTION
“Cardiovascular disease (CVD)” continues to 

be a leading factor in early death and growing med-
ical expenses. The main causes of CVD include car-
diometabolic, behavioral, environmental, and social 
risk factors [1], [2]. To inform public policy and serve 
as a standard for decision-makers, a consistent, com-
parative, and systematic examination of long-term 
trends and patterns in worldwide CVD is necessary. 
The burden of CVD, covering 13 underlying reasons 
of cardiovascular mortality and 9 associated risk fac-
tors at the regional, global, and national levels, start-
ing with ischemic heart disease (IHD) and stroke. In a 
continuing attempt to describe death as well as other 
health metrics throughout 204 nations and territories, 
the GBD project involves over 8, 000 partners from 
across the globe. GBD uses a consistent, reproducible 
methodology to aggregate these data at the regional, 
national, national, global, and subnational levels, seg-
regated by age and sex, as discussed in more detail 
elsewhere [3], [4]. There are evaluations of a number 
of composite epidemiological measures, such as dis-
ability-adjusted life years (DALYs) that are created. 
DALYs stand for Disability-Adjusted Life Years, which 
are the sum of years lost to early death and years were 
spent coping with a condition (based on standardized 
disability weights for each health state). 

Using vital registration information obtained from 
household mortality surveys or the International Clas-
sification of Disease codes, deaths were detected and 
classified. Clinical case definitions that are organized 
were used to record CVD incidence and prevalence. To 
assess risk factor exposures, population representative 
surveys and surveillance data were used. By combin-
ing risk exposures, relative risks between a risk factor 
and result (based on meta-analyses), and theoretical 
minimal risk levels for each risk-outcome pairing, 
population-attributable fractions were determined for 
each risk factor and a particular disease outcome. 

Data standardization and comparison are improved 
via the use of statistical techniques, and estimations of 
health measure are given along with uncertainty inter-
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vals (UIs) for all locations and years. Separate reports 
on the specific procedures have been made. All-ages 
DALY rates apply unless otherwise specified. 

Standard case definitions were used to pinpoint 
each CVD etiology and the associated health condi-
tions. IHD stood for acute myocardial infarction, long-
term stable angina, long-term IHD, and IHD-related 
heart failure. The Fourth Universal Definition of Myo-
cardial Infarction was modified to include out-of-hos-
pital abrupt cardiac death when defining myocardial 
infarction. The Rose Angina Questionnaire was used 
to determine stable angina. In accordance with the 
World Health Organization classification, 3 subcat-
egories of stroke–ischemic stroke (IS), intracerebral 
hemorrhage, and subarachnoid hemorrhage–were 
each calculated individually. 

Lower extremity peripheral arterial disease (PAD) 
was defined as having an ankle brachial index of less 
than 0.9.. Those with an ankle brachial index of less 
than 0.9 who self-report having claudication symp-
toms were considered to have symptomatic PAD. By 
using an electrocardiogram, atrial fibrillation (AF) 
and atrial flutter (AFL) were identified. The term 
“hypertensive heart disease” (HHD) refers to heart 
failure with symptoms brought on directly or indi-
rectly by high blood pressure. The term “cardiomy-
opathy” refers to symptomatic heart failure brought 
on by a primary myocardial illness or myocardial 
exposure to toxins like alcohol. Using administra-
tive data from the healthcare system, the term “acute 
myocarditis” was used to describe a short-lived ill-
ness caused by cardiac inflammation. Clinical diag-
nosis served as the basis for categorizing endocar-
ditis and rheumatic heart disease (RHD). Instances 
of Rheumatoid heart disease that meet auscultation 
or traditional echocardiographic definitions for defi-
nite disease are included in estimates of the condi-
tion. Tailored combinations of well-known thera-
peutic, disease-preventing, and/or health-improving 
plant-derived bioactive components are found in nu-
tritional supplements. 

These substances include phytosterols, carotenoids, 
phytoestrogens, isoflavonoids, terpenoids, flavonoids, 
and polyphenols. Additionally, studies on these phy-
tonutrients have revealed beneficial pharmacologic 
effects on human health. When it relates to origins of 
isoflavones and phytochemical-rich plants, soybeans 
and certain other plant sources are the important re-
sources of bioactive isoflavones. 

In this respect, the objective of the present study 
is to provide a thorough review of the possible role of 
isoflavanone in the prevention or treatment of a vari-
ety of serious cardiovascular diseases. Finally, we ex-
amine its significance in human health, highlighting 
the most recent studies in the area, with a particular 
emphasis on its capacity to slow the course of cardio-
vascular disorders. Next, we briefly outline some sug-
gested mechanisms of action. 

2. LITERATURE REVIEW
Isoflavones and soy products may or may not con-

tribute to heart health; this is now up for debate. The 
US Food and Drug Administration has recognized 
a health benefit for soybean meal claiming that they 
safeguard against coronary heart disease. Nonethe-
less, in light of contradictory results from later clinical 
studies as well as epidemiologic studies, the US Food 
and Drug Administration is reassessing this health 
claim about soy intake and heart health. The American 
Heart Association also updated its nutritional guide-
lines, which found that there was insufficient evidence 
for the cardiovascular benefits of isoflavones and that 
the beneficial properties of soy products could be con-
sidered to be due to their higher levels of polyunsatu-
rated fats, fiber, vitamins, as well as minerals, in addi-
tion to their lower levels of saturated fat [5] especially 
in women. We aimed to investigate this association in 
Korean women. We analyzed data from the Korean 
Genome and Epidemiology Study, including 4713 Ko-
rean women aged 40–69 years with no CVD or cancer 
at baseline. Dietary information was obtained using a 
validated semi-quantitative food frequency question-
naire, and the incidence of CVD was assessed using 
biennial self-reported questionnaires on medical his-
tory. The mean follow-up time was 7.4 years, during 
which 82 premenopausal and 200 postmenopausal 
women reported CVD incidence. The highest tofu, to-
tal soy foods, and dietary soy isoflavone intake groups 
were significantly associated with a decreased CVD 
risk in premenopausal women (tofu: hazard ratio (HR. 

Isoflavones have been linked to a number of 
cardioprotective benefits, including a decrease in 
low-density lipoprotein cholesterol, cell adhesion 
proteins, an inhibition of proinflammatory cyto-
kines, and platelet aggregation, an induction of ni-
tric oxide production, and an improvement in vas-
cular responsiveness. The contradictory results may 
be due to limitations that were similar to these ear-
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lier studies, including the small sample size, brief 
follow-up period, consideration of various dietary 
sources of isoflavones, and, more importantly, the 
absence of recurrent evaluations of diet through-
out follow-up. Additionally, it’s critical to research 
certain isoflavone-rich dietary sources due to the 
variety in nutrients and other components across 
different sources. Such data may be very instructive 
in developing food-based dietary recommendations. 
Even though soy products are a significant source of 
plant proteins, particularly for vegetarians and veg-
ans, there aren’t many epidemiological studies that 
focus on specific soy products and CHD risk. Poten-
tial synergistic interactions between isoflavones and 
oestrogens are a crucial component of isoflavone 
research. Because of their structural similarity to 
estradiol, isoflavones have the potential to act as an 
oestrogen through interacting with estrogen recep-
tors (ERs) [6]. The chemical structure of some of the 
most common isoflavones are illustrated in Figure 1.

2.1. Coronary Artery Disease
In a cohort study, Ma et al. found that the key fac-

tor driving the positive relationship of tofu in wom-
en was the stronger negative relation of tofu intake 
seen in younger women preceding menopause and 
postmenopausal women lacking hormone therapy. A 
somewhat decreased risk of getting CHD was linked 
to higher intakes of isoflavones and tofu, and then in 
women, this positive connection was more prominent 
in postmenopausal women who did not use hormones 
or young women [7]. 

2.2. Heart Failure and Myocardial Infarction
Li et al. demonstrated that DAI significantly alle-

viated the “DOX-induced deterioration” in cardiac 
function and prevented apoptosis, oxidative stress, 
cardiac inflammation, and fibrosis. DAI improves lip-
id, glucose, and metabolism of ketone bodies, as well 
as correcting mitochondrial dysfunction in vivo and in 
vitro, to fulfil the ATP requirement of the heart. This 
is how DAI influences cardiac energy metabolism: by 
controlling SIRT3.Additionally, DAI may reduce HF 
through the “SIRT3/FOXO3a pathway” and act as an 
antioxidant. [8]. 

Daidzein was tested for its ability to prevent con-
gestive heart failure brought on by the injection of 
doxorubicin by Yuan Li et al. The cardioprotective 
effects of daidzein were measured using “blood pres-
sure”, “ECG”, “B-type natriuretic peptide”, and indica-
tors of oxidative stress. The “dUTP nick-end labelling 
test”, “Western blot assay”, and “histology” were also 
carried out to further evaluate the mechanisms. In rats 
with doxorubicin-induced cardiotoxicity, daizzein de-
creased blood pressure, corrected the abnormal ECG 
pattern, and increased levels of B-type natriuretic pep-
tide and indicators of oxidative stress [9]. 

The effects of Daidzein treatment on myocardial 
infract area, myocardial histological abnormalities, 
but also myocardial damage marker enzyme activi-
ty were all shown by Vadivelan et al. Additionally, in 
this animal model, DZ significantly decreased cardiac 
pro-inflammatory cytokine levels as well as success-
fully corrected ISO-induced lipid peroxidation & anti-
oxidant depletion [10]. 

Figure 1: Chemical Structures of Isoflavones (Genistein, Daidzein, Formononetin and Glycitein. 
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2.3. Hypertension 
Liu et al. looked at how eating soy isoflavones af-

fected blood pressure. In addition to references iden-
tified in pertinent reviews and studies, trials were 
searched for in PubMed, the Cochrane Library, Em-
base, and other databases. There were a total of eleven 
studies looked at. Their investigation revealed that soy 
isoflavones had an effect on decreasing blood pressure 
in hypertension patients but not in participants with-
out hypertension. Larger investigations need to be un-
dertaken to verify the present findings [11]. 

In vivo studies using both animal and human mod-
els were contrasted by Sigowska et al. as they provided 
pathways for reducing blood pressure. Based on their 
findings, it may be concluded that the aforementioned 
isoflavone seems to be a reliable and potent hypoten-
sive medication. Further research should be done to 
determine how it affects pulmonary and arterial hy-
pertension when used alone and in combination [12]. 

Daidzein (63 mg) administered orally for 6 
months had no effect on the patients’ blood pressure 
or flow-mediated dilatation in a research done on 
pre-hypertensive as well as uncontrolled hypertensive, 
post-menopausal, and equol-producing female indi-
viduals [13]. 

In order to study vasoprotective properties of daid-
zein as well as its impact on mean arterial pressure 
(MAP), Prawez et al. continuously supplied the com-
pound to male Wistar rats that were hypertensive to 
“N-G-nitro-L-arginine methyl ester (L-NAME) ” for 
six weeks. The MAP (144 mm Hg) of “L-NAME hy-
pertensive treated rats” with daidzein for 6 weeks was 
considerably lower than that of uncontrolled L-NAME 
hypertensive rats (group B), showing that daidzein 
has the ability to reduce blood pressure. Addition-
ally, compared to untreated L-NAME hypertensive 
animals, daidzein considerably improved the acetyl-
choline-induced maximum relaxations of the thoracic 
aorta extracted from daidzein-treated rats. Research-
ers hypothesised that daidzein chronic administration 
reduces blood pressure as shown by a drop in MAP 
and also exhibits vaso-protective activity as shown by 
an increase in ACh-induced relaxation. [14]. 

3. METHODOLOGY
The evidence for this review investigation was ob-

tained using a particular search terms technique in an 
electronic database (“PubMed, ” “Scopus, ” “Google 
Scholar, ” and “Science Direct. ”) A screened search 

was used to find and organize relevant materials. 
“Flavones,” “Isoflavones,” “Coronary artery Disease,” 
“Heart Failure,” “Heart attack,” “Myocardial Infarc-
tion,” “hypertension” and “Heath effects” were the 
keywords employed. The technique of the present re-
view research is shown in Figure 2 below. 

3. DISCUSSION
Due to the usage of soy-based goods and func-

tional meals fortified with soy extracts, soy products 
have long been a staple in the diets of Eastern nations. 
These days, however, they are playing an increasingly 
significant role in Western diets as well. The soybeans 
are nutritionally similar to animal protein, with a re-
duced fat content and therefore no cholesterol, thanks 
to its 35–40% protein content that is made up of all 
essential amino acids. In addition, isoflavones, a kind 
of phytoestrogen that belongs to the member of the 
flavonoids family, are abundant in soy and are the 
greatest source of isoflavones in the human nutrition. 
In connection to their possible biological action, soy 
protein as well as isoflavones have drawn a lot of in-
terest. The three primary soy isoflavones are genistein, 
daidzein, and glycitein, and they are most often con-
jugated as glycosides. Furthermore, multifunctional 
meals enhanced with soy extracts, such as soy-based 
and soy-food baby formulae (1-4 mg of isoflavones/g, 
total content), have boosted this intake. 

Consuming soy may reduce your chance of de-
veloping coronary heart disease or atherosclerosis, 
according to epidemiological evidence. It has been 
shown that the soy protein as well as isoflavone frac-
tions are responsible for these benefits, which have 
been confirmed in animal studies and then further hu-
man studies. The “US Food and Drug Administration” 
approved a soy protein health claim as a result of this 
research, and shortly after, the UK, Brazil, Philippines, 
Indonesia, South Africa, Korea, and Malaysia also ap-
proved the claim. But dependent on the research, soy 
protein may have a variety of beneficial impacts. 

The use of soy has dramatically grown in Western 
populations since since this health claim was pub-
lished. From 2 billion in 1999 to 4.3 billion in 2005, the 
market for soy products in the United States has dou-
bled over that time. In the last ten years, the number 
of items on the market has grown from hundreds to 
3000, and between 2000 as well as 2007, 2700 different 
innovations using soy were developed by food manu-
facturers. As a result, when it comes to soy, we must 
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consider both its commercial and health implications 
because of the market’s economic importance, which 
has increased financial investment in studies examin-
ing the pros and downsides of soy intake. 

Finally, there is reason to be hopeful about the 
isoflavones’ potential as bioactive substances, either 
on their own or in conjunction with soy proteins. An 
increase in customer demand for functional ingredi-
ents is translating into ongoing manufacturing inno-
vation. Furthermore, emerging omics technologies 
including transcriptomics, proteomics, genomics, and 
metabolicomics could provide fresh information on 
the processes and precise pathways underlying the 
impact of soy compounds on cardiovascular health. 
In fact, recent research employing soy isoflavones as 
a multifunctional dietary component attributes these 
compounds with modulatory capabilities in oxidative 
stress response, lipid metabolism, and immunomod-

ulation, all of which are related to the safeguarding of 
the cardiovascular system. 

Genistin, daidzin, and glycitin are the three main 
isoflavones that are present in soybeans. Depending 
on the manufacturing methods utilised during pro-
cessing, their quantity varies greatly in soy protein 
products. These substances have both estrogenic and 
antiestrogenic actions in addition to non-estrogenic 
effects. When soybeans are dehulled, flaked, and de-
fatted, a nearly pure protein preparation is made that 
contains few isoflavones, but when soy protein is pro-
duced using textured processes, the isoflavones are 
retained. The amounts of isoflavones in isolated soy 
protein vary from “0.6 to 1.0 mg/g protein”, whereas 
levels in soy flour, textured soy protein, and soy gran-
ules range from &2 mg/g protein to & 2mg/g protein. 
There exists a dose-dependent association at more 
modest intakes, with 45 g of soy flour causing a 20–40-

Figure 2: Flow Diagram of Methodology. 
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fold rise in blood isoflavones and a 50–100–fold in-
crease in urine isoflavones, correspondingly. 

The third most significant risk factor, high blood 
pressure, places a heavy strain on the healthcare sys-
tem and increases the chance of early mortality glob-
ally. An important component in controlling blood 
pressure, “angiotensin-I converting enzyme (ACE; 
kinases II peptidyldipeptide hydrolase, EC 3.4.15.1) ” 
is the center of high blood pressure. Soy protein iso-
lates (SPI) have been shown by Margatan et al. to have 
ACE-inhibitory action in a model that reduces hyper-
tension. Both normotensive post-menopausal women 
and hypertensive women saw lower blood pressure 
when soy nuts were substituted for a non-soy pro-
tein, which could have a cardio-protective influence 
[15]. Genistein supplements reduced blood pressure 
in spontaneous hypertensive rats by enhancing “endo-
thelial nitric oxide synthase (eNOS) ” transcription-
al activity and “protein synthesis” in human primary 
vascular endothelial cells, which already have vasculo-
protective effects. 

In vivo injection of “1 mg/kg/day genistein” in 
conjunction with “dimethylsulfoxide” reduced blood 
pressure and recovered ACE, which then led to the 
creation of nitric oxide (NO) through “protein kinase 
C beta type enzyme (PKC-II) ”. “Genistein” also de-
creases plasma endothelin-1 concentrations in normal 
post-menopausal women as well as improves NO-me-
diated vascular relaxation in chronically hypoxic and 
ovariectomized rats. The intake of 25 g of soy products 
and 101 mg of isoflavones contributed to a greater re-
duction in “inflammatory markers”, “blood pressure”, 
and “adhesion molecules” amongst post-menopausal 
women who produce equol. In vitro tests additionally 
demonstrated that the opposing activity of the recep-
tor-dependent calcium ion channel was the mecha-
nism by which equol’s vasodilation impact on uterine 
smooth muscles was mediated. 

A health statement suggesting that consuming 25 g 
of soy protein daily may decrease total as well as LDL 
cholesterol was permitted by the Food and Drug Ad-
ministration depending on certain clinical research. 
As a result, foods labelled as soy-enriched were given 
the go-ahead to be marketed as heart-healthy. Due to 
its anti-atherogenic health impact, isoflavones, a com-
ponent of soy ingredients, are becoming more well 
known [16] . 
• It is possible that the groupings seen are due to pos-

sible synergistic or additive effects of isoflavones 

and other nutritional and non-nutritional compo-
nents in soy meals, because although investigating 
such interplays would need considerably larger 
sample numbers and is beyond the scope of this 
research. 

• Second, there will always be measurements mistakes 
in dietary evaluations, notably for tofu as well as 
soymilk, which are not often eaten in Western cul-
tures. Since measurement errors were unrelated to 
the determination of the illness outcomes, they were 
much more prone to skew the genuine connections 
in favour of the null due to the prospective research 
design. In order to calculate the cumulative means 
of dietary intakes, numerous diet measurements are 
used. This method reduces random measurement 
error caused by individual variability and reliably 
captures long-term eating trends. 

• Third, the FFQ omitted questions on any other soy 
food variety or methods of preparation, including 
tempeh, soy yoghurt, and soy cheese. In interven-
tional studies involving a large number of free-liv-
ing individuals, urinary isoflavone excretion did 
not change in response to consumption of tofu, 
cooked soybeans, texturized vegetable protein, or 
tempeh. This finding suggests that perhaps the 
consumption or bio-availability of isoflavones was 
not noticeably impacted by the preparation meth-
ods or various soy food varieties. 

• Fourth, since the majority of the cohort’s partici-
pants were medical professionals with European 
heritage, it may be difficult to extrapolate the cur-
rent results to other ethnic or racial groups. While 
this is going on, the uniformity of socioeconomic 
background serves to minimise any possible con-
founding caused by this element. 

• Fifth, eating tofu can merely be a sign that a per-
son is concerned about their health or eats a diet 
that is mostly plant-based. In spite of the fact that 
socioeconomic level, food quality, and other di-
etary and lifestyle risk variables had been taken 
into account, residual or unmeasured confound-
ing could still be present, making it challenging to 
draw a causal conclusion from this observational 
research. Therefore, in order to establish a causal 
relationship, the present findings need replication 
in additional populations and intervention studies 
on cardiovascular risk factors. 

• Sixth, it is impossible to rule out the possibility 
that some of the results were the result of chance, 
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particularly when it comes to the connections be-
tween tofu consumption and menopausal status/
hormone usage. Also, across the three cohorts, the 
strength of connections of interest differed. 

5. CONCLUSION
The subgroup of the flavonoid family known as isofla-

vones is made up of phenolic compounds derived from 
plants. Owing to their estrogenic and anti-estrogenic 
effects, soy-derived isoflavones, especially genistein and 
daidzein, are beneficial for nutrition and healthcare. The 
present review work provided a comprehensive approach 
for the evidence of effective role of isoflavones in man-
agement of cardiovascular diseases. Isoflavones is the 
most sought-after molecule as a result, and it may also be 
a source of bioactive substances that support long-term 
good health. It is still essential to critically examine these 
traits in order to clarify the mechanisms underlying their 
potential health effects via well studies, even though the 
amount of available information, especially in recent 
years, overweighs in balance in favour of the responsive 
role played by isoflavones. 
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ABSTRACT
The main cause of mortality around the globe is cardiovascular dis-
ease (CVD). There are several indications followed by experimen-
tal validation that dysfunctional lipotoxicity is one of the primary 
causes of cardiovascular illnesses such as atherosclerosis, “coronary 
heart disease”, (CHD), and hypertension. Obesity and diabetes raise 
the number of circulating lipids, which may enhance the production 
of harmful intermediates and cause issues related to cardiovascular 
disorders. Effective and affordable medicines to lower cardiovascu-
lar risk are desperately required. Lipids or lipoprotein particles play 
a critical role in atherosclerosis, the pathophysiology behind CVD. 
They also have an effect on inflammatory processes, vascular or 
cardiac cell function, leukocyte activity, and ultimately the health of 
the heart and blood arteries. In this paper, an attempt was made to 
identify the cause of lipid buildup that led to the pathophysiology of 
cardiovascular disorders as well as the processes behind lipotoxicity. 
A summary of current and developing treatment approaches to 
decrease the incidence of lipid-induced cardiovascular disease is 
also compiled through previous studies. 
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1. INTRODUCTION
“Cardiovascular disease” (CVD), such as athero-

sclerosis, is one of the main reasons for morbidity 
and death in westernized nations. An atheromatous 
plaque is created as a consequence of the complicated, 
long-term, progressive, inflammatory illness known 
as atherosclerosis, which involves several cell types. 
Macrophages that scavenge oxidized lower-densi-
ty lipoprotein (oxLDL) infiltrate the artery intima in 
atherosclerosis, which further encourages changes in 
cholesterol inflow, esterification, or efflux, eventually 
leading to the macrophage’s development into a foam 
cell. Much research has been done on the effects of 
cholesterol metabolism in the formation of athero-
matous plaques as well as the specific roles played by 
lipids or lipoproteins in the setting of atherosclerosis 
and CVD. Heart problem is the main cause of early 
mortality in Australia [1]. In 1993, 17.8% of men and 
women who died before the age of 70 had coronary 
heart disease (CHD), or 4.1% had a stroke. Since 1968, 
cardiovascular mortality has decreased by about 60%, 
mostly due to a decrease in coronary mortality. The 
MONICA Study has shown that this dropping mor-
tality rate is mostly caused by a decline in illness in-
cidence rather than a decline in the case fatality rate. 

Long carbon chains joined to hydrogen atoms 
makeup lipids, often known as fats. In saturated lipids, 
all of the carbon atoms are joined to hydrogen atoms. 
The molecules become straight as a result, and they 
may readily pack together to form solid fat. Unsaturat-
ed fats, on the other hand, contain some double bonds 
between the carbons, twisting the chains. Because of 
this, the fat doesn’t solidify and stays liquid [2], [3]. 

Triglycerides, a form of fat, and cholesterol, a 
waxy molecule, are both components of blood lipids. 
“Low-density lipoprotein” (LDL) and “high-density 
lipoprotein” are the two components of cholesterol 
(HDH). Low levels of HDL cholesterol and high levels 
of LDL cholesterol or triglycerides are both risk fac-
tors for heart disease. High levels of LDL cholesterol, 
sometimes referred to as bad cholesterol, are linked 
with heart disease. LDL cholesterol may stick to ar-
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tery walls, causing blockages or the accumulation of 
plaque. As the plaques accumulate (a disease known 
as atherosclerosis), the blood supply to the heart is re-
duced or blocked, which may cause chest discomfort 
and culminate in a heart attack [4], [5]. 
• Your risk of heart disease might also rise if you have 

low levels of HDL cholesterol, generally known as 
good or healthy cholesterol. The bad LDL choles-
terol is eliminated from your body by HDL choles-
terol. Less of the “bad” cholesterol gets eliminated 
if your HDL cholesterol levels are too low. 

• Triglyceride levels that are too high may result 
in plaque accumulation, which is why they are 
also linked to heart disease. Your body stores tri-
glycerides in fat cells, which provide you with en-
ergy between meals. 

• A lipid profile is a blood test that may detect hy-
perlipidemia, or excessive amounts of lipids, in the 
blood. 
This study is divided into several sections such as 

introduction, literature review, discussion, and con-
clusion. In the introductory part, the author briefs 
about cardiovascular disease, and in the literature re-
view section, the author talks about a previous study 
on the role of lipids in CVD. In the discussion, section 
author talks about the risks of cardiovascular disease 
and the impacts of lipoproteins and lipids on CVDs. 
And at the end author conclude the entire study ac-
cording to their observation. 

2. LITERATURE REVIEW
K. Fotherby et al [6]. Studied cardiovascular illness, 

lipids, and oral contraceptives. With particular refer-
ence to the goal of the study, which is to investigate the 
impact of various oral contraceptive compositions on 
blood lipid levels, the evidence regarding the involve-
ment of modifications in lipid metabolism as well as 
oral contraceptive use in the formation of cardiovas-
cular disease is described briefly. The best formula-
tions should not raise blood levels of HDL cholesterol 
or LDL cholesterol or lower them. However, factors 
other than impacts on lipid metabolism will deter-
mine which oral contraceptive is the most effective. 
Any alterations in blood lipid levels that do arise from 
OC use often occur in the first three months and don’t 
seem to persist beyond this time. 

Shyamala Thirunavukkarasu [7] studied the relat-
ed fields of study in “host lipid-mediated immunolog-
ical” alterations that may be extended and investigat-

ed to comprehend the root cause of “mycobacterial 
pathogenesis”. A significant contributing element that 
facilitates the development of CVDs, particularly 
atherosclerosis, is systemic inflammatory processes 
linked to changes in lipid metabolism. 

Diederik F. van Wijk [8] The cornerstone of risk 
assessment and treatment objectives in cardiovascu-
lar prevention are traditional lipid measurements. The 
lackluster ability of these conventional measurements 
to discriminate between people who will develop car-
diovascular disease and those who won’t have sparked 
the hunt for further improvement of these methods. 
To comprehend current advancements in this field, a 
fundamental grasp of lipid metabolism is necessary. 

Charles Amir German [9] studied the leading cause 
of mortality and disability globally is cardiovascular dis-
ease. Although significant progress has been achieved 
in lowering cardiovascular mortality, estimates for the 
future indicate that, given the growing tide of over-
weight and diabetes, they have hit a low point and may 
be at an inflection point. Even though these biomarkers 
provide new information, their implementation in clin-
ical practice is still challenging due to study inconsis-
tencies, lack of test standardization, limited access, or 
expensive costs. Moreover, in addition to the standard 
lipid panel, additional tests of atherogenic lipoproteins 
or their replacements may give information that will 
allow for a more precise risk assessment and drug eval-
uation for decreasing cholesterol. 

Patty W. Siri-Tarino [10] studied about impacts of 
dietary macronutrients on plasma lipid or lipoprotein 
metabolism, which may have an impact on CVD risk. 
Even though weight reduction remains the primary 
objective for lowering cardiometabolic risk in over-
weight and obese people, there is evidence to suggest 
that limiting added sugars and processed starches 
may improve atherogenic dyslipidemia’s characteris-
tics. The foundation for CVD prevention has changed 
from a focus on the macronutrient composition of di-
ets to a focus on foods or dietary patterns as a result of 
growing awareness of the complexity of nutrient-dis-
ease interactions. 

Hsin-Yin Hsu, et al [11] studied the risk of car-
diovascular events has been linked to high baseline 
atherogenic lipid levels. There is conflicting evidence 
about how lipid changes affect cardiovascular and 
mortality risks. “Higher levels of total cholesterol”, 
“LDL cholesterol”, or “non-high-density lipoprotein 
cholesterol” (non-HDL-C) were related to a lower risk 
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of passing away from any cause, nevertheless. Total 
cholesterol, LDL cholesterol, non-HDL cholesterol, 
or triglycerides levels at baseline and over time were 
all negatively correlated with all-cause mortality, but 
triglycerides, LDL cholesterol, and total cholesterol 
levels at baseline or over time were all positively cor-
related with the risk of cardiovascular disease. 

Aashima Dabas et al [12] studied the detrimental 
impact of dyslipidemia in predicting cardiovascular 
findings in type 1 diabetics has not been well explained 
in the literature. Methods. They assessed dyslipidemia 
and its association with other cardiovascular risk 
factors in young people with type 1 diabetes. While 
hyperglycemia had a deleterious effect on ejection 
fractions, serum lipids had no detectable effect on left 
ventricular features. Dyslipidemia or hyperglycemia 
in young people with type 1 diabetes may serve as a 
marker of cardiovascular dysfunction. The parameters 
of the carotid artery are supplementary tests that may 
be impacted early on in the progression of macrovas-
cular disease. 

Ian L. Megson et al [13] The effectiveness of statin 
drugs in preventing cardiovascular disease has been 
compared with dietary changes that affect lipids other 
than cholesterol, such as omega-3 fatty acids as well 
as the polar lipid fraction of certain foods. Neverthe-
less, the study spurred an investigation into cholester-
ol-lowering medication, which eventually resulted in 
the creation of statins and other drugs. Strong clini-
cal evidence supports the use of statins, and the great 
majority of medical professionals recommend these 
medications as first-line treatments for the primary or 
secondary prevention of CVD. 

Raina R. et al [14] studied Drug therapy, such as 
statins or proprotein individuals who come with Kex-
in/ subtilisin type 9 inhibitors, which are used to treat 
hypercholesterolemia. Lipoprotein apheresis (LA) is 
used in individuals with familial hypercholesterolemia 
(FH) to manage lipid levels. Based mostly on data 
from observational research, LA’s effectiveness was 
well proved. LA successfully decreased blood lipopro-
tein levels and harmful cardiovascular events in peo-
ple who are refractory to conventional lipid-lowering 
drugs. Conclusion: LA is a safe and efficient treatment 
that may be used to address hypercholesterolemia and 
potential danger. Randomized control studies would 
strengthen the case for the therapeutic value of LA. 

Peter E. Penson and Maciej Banach [15] People at 
high risk for cardiovascular events should receive evi-

dence-based treatment that is governed by guidelines 
to reduce the rate of mortality and morbidity from 
cardiovascular events. There have been relatively few 
randomized controlled trials on nutritional supple-
ments compared to research on conventional drugs. 
However, recent status studies from the “International 
Lipid Expert Panel” and research on triglyceride low-
ering by administration of polyunsaturated fatty acids 
suggest that nutraceuticals may play an important role 
in maximizing healing in individuals at high risk of 
heart disease. 

The discovery of the unique biological activities 
of the lipid signaling pathways causing these chang-
es may open the door to new treatment approaches 
for CVD or cardiovascular regeneration. All previous 
studies discussed the role of lipids in the development 
of CVD, and they cannot give proper outcomes. But in 
this study, the author talks about the role of lipopro-
tein and lipids in CVD, and at the end concludes the 
entire study. 

3. DISCUSSION
The present study employed a variety of websites, 

including PubMed, Google Scholar, Research Gate, 
Science Direct, and other sites, to perform the data-
base search. Atherosclerosis, cholesterol, cardiovascu-
lar disease (CVD), lipids, and lipoproteins are some of 
the terms the author utilizes in this review study. Ti-
tles and abstracts were used to catalog the early work. 
Excluding the Records was made possible by a lack 
of data, duplicate research, and unextractable data, 
among other factors. Figure 1 depicts the approach 
and design of the present review process. 

To find novel treatment prospects, it is vital to re-
classify lipids and lipoproteins depending on their 
mechanistic influence on cardiovascular disease 
(CVD) rather than only their intrinsic function, con-
centrating on lipid classes influencing CVDs rather 
than specific lipid subclasses. 

It is important to address the synergistic effects of 
lipoproteins and lipids categorized as lipids and lipo-
proteins boosting CVDs to treat CVD. Drugs like uro-
kinase and tanshinone II are being delivered specifi-
cally utilizing lipids and lipoproteins [16], [17]. 

Lipids or lipoproteins are excellent in vivo track-
ers for diagnosing CVDs as well as imaging probes 
for atherosclerotic plaques. Cardiovascular disease 
(CVD) is largely influenced by lipids or lipoproteins, 
their metabolism, or transport because they control 
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plasma cholesterol levels, improve cholesterol absorp-
tion by macrophages, promote foam cell production, 
and eventually cause plaque or inflammation. But 
lipids and lipoproteins also play a role in cardiopro-
tection by inhibiting the oxidation of proatherogenic 
compounds and reducing inflammatory protein levels. 

3.1. Impacts of Lipoproteins and Lipids on 
CVDs: 

The top causes of death globally are CVDs. By way 
of their cellular production, transit, assembly, break-
down, oxidation, or plasma concentrations, lipids as 
well as lipoproteins have a significant influence on the 
onset and course of CVD. Because lipids are essential 
for many physiological processes that sustain biologi-
cal life, they are often divided into two categories: 

Structural lipids such as phospholipids, glycolipids, 
or ceramides, or storage lipids such as TGs, FAs, and 
sterols. 

The second group includes lipoproteins, which are 
divided into five types depending on their size and 
density. Chylomicron, LDL, HDL, VLDL, “intermedi-
ate-density lipoprotein” (IDL). 

The first conclusive link between circulating lipids 
and CVD was revealed by the “Multiple Risk Factor 
Intervention” Trial as well as the “Framingham Heart 
Study” (FHS). In males who presently have a CVD, 

elevated cholesterol levels are linked to a “higher 10-
year risk of cardiovascular mortality” ranging from 
3.7% to around 19.7%. This risk increases from 1.8% 
to 4.9% in those who do not have CVD but have ele-
vated cholesterol levels. 

Current epidemiological research has also linked 
the ratios of various lipids to CVD risk, showing that 
high plasma TG stages are associated with a 14% and 
37% increase in CVD risk in men and women, re-
spectively, as well as an increased risk of myocardial 
infarction, stroke, or total mortality. A subject’s unad-
justed hazard probability of dying from CVD is 1.62 
when their TG/HDL ratio is more than 3.5.Since the 
TG/HDL ratio takes into account both the beneficial 
effects of HDL and the detrimental effects of TGs on 
CVD, it is a more accurate measure of cardiovascular 
risk than serum HDL levels alone [18]. 

Specific plasma lipid or lipoprotein concentrations 
are analyzed to determine the CVD risk. Because apo-
lipoprotein B (ApoB), or LDL-C, non-HDL-C, con-
centrations are often related, only LDL-C is the pa-
rameter that is most frequently tested. But a total lipid 
analysis is strongly advised for accurately assessing 
CVD risk since it may significantly underestimate the 
amounts of other fatty acids and lipoproteins. 

There is a growing need to categorize lipids and 
lipoproteins according to their mechanistic influence 

Figure 1: Design of the Methodology for the Current Review Study. 
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on CVD to uncover innovative CVD predictions or 
treatment options since imbalances of lipoproteins 
and lipids play a vital role in the genesis and progres-
sion of CVD. Therefore, it is essential to develop a 
novel lipid taxonomy based on how they cause cardio-
vascular disease (CVD). 

These factors may be summed up as follows: ab-
normal blood coagulation, male sex, family medical 
history of early CHD, high blood pressure, smoking, 
diabetes, obesity, abnormal lipid or cholesterol levels, 
and increasing age. Three issues must be clarified: 
• Risk factor information may be able to predict 50 

to 80% of first coronary incidents, depending on 
the cut-point was using to define normal levels. 

• Not every patient at risk will have early vascular 
disease. 

• Some people with vascular disease may not have 
symptoms associated with identified risk factors. 
The remaining portion of this lecture deals with 

lipid-related aspects of cardiovascular disease. Despite 
a possible link between lipid problems and ischemic 
stroke, the remarks that follow will focus mostly on 
CHD difficulties. 

3.2. Risks for Cardiovascular Disease: 
Lower levels of HDL or higher levels of LDL in 

the blood are important risk factors for the growth of 
“cardiovascular diseases”. Approximately 32% of CHD 
or 12% of strokes in individuals are associated with a 
diet high in saturated fat as well as a sedentary life-
style. Hypertension, smoking in any amount, elevat-
ed serum total cholesterol and LDL-C, and diabetes 
mellitus are all significant or independent risk factors 
for CHD. Blood homocysteine levels, fibrinogen or li-
poproteins, “C-reactive protein” (CRP), “plasminogen 
activator inhibitor type I”, “endogenous tissue plas-
minogen-activator”, and specific infections such as 
Chlamydia pneumonia are some of the most recently 
identified risk factors for coronary heart disease. Has 
been. (CHD). These studies have shown that a per-
son’s total risk is equal to the sum of all significant risk 
factors. Conditional risk factors or predisposed risk 
factors are two additional categories of variables that 
influence the total risk for CHD [19]. 

Despite the lack of research on causality, which is in-
dependent of the quantitative contribution of condition-
al risk variables to CHD, they are associated with a high-
er risk for CHD. Risk variables that increase independent 
risks are predisposing risk factors. The “American Heart 

Association” has identified obesity or physical inactivity 
as two of these risk factors that are “substantial risk fac-
tors” (AHAs). When abdominal obesity, a sign of insulin 
resistance, develops, the negative consequences are quite 
severe. These risk factors are present before the onset of 
clinical symptoms in “coronary atherosclerotic diseases”. 
These risk assessments have clinical utility in meeting 
the increasing demands of patients who need treatment, 
motivating patients to adhere to risk-reducing therapy or 
the amount of risk-reducing effort required for potential 
patients [20]. 

3.3. Heart Disease Pathogenesis and 
Lipotoxicity

In the world, cardiovascular disease (CVD) is re-
sponsible for around one-third of all fatalities. Lipid 
accumulation in non-adipose tissue is the main cause 
of obesity, but diabetes as well as heart disease can be 
co-morbidities. Obese people are more likely to have 
heart problems than people of a healthy weight. The ex-
cessive consumption of lipids leads to some outcomes, 
including cell death, mitochondrial malfunction, endo-
plasmic reticulum (ER) stress, etc. Additionally, when 
the amount of fat in cardiomyocytes rises, insulin resis-
tance also develops. Recent reports claim that lipid ex-
cess in the intramyocardial space is caused by poor fatty 
acid oxidation in overweight and hypertension, which a 
disease is known as heart failure [21]. 

This demonstrates a clear connection between car-
diomyopathy and aberrant lipid levels in diabetic and 
obese people. This indicates that figuring out how both 
obesity and diabetes relate to cardiac complications will 
be crucial to treating lipotoxicity in myocytes. Fatty ac-
ids are crucial for the metabolism of cardiomyocytes, but 
an unbalanced cellular absorption and utilization that 
leads to lipid buildup has a negative impact. Ceramide’s 
metabolism of free fatty acids (FFA) has made it known 
what the primary cause of lipotoxicity in the heart is. 
Moreover, compared to polyunsaturated fatty acids, el-
evated cholesterol increased the prevalence of coronary 
heart disease [22]. Therefore, individuals should pay at-
tention to their nutrition to avoid developing these med-
ical disorders. Some of the pathophysiologies of cardiac 
illnesses brought on by lipotoxicity are described below. 

3.3.1. Atherosclerosis, Cholesterol, and 
Lipoproteins

The outermost layer of cell membranes is made 
of cholesterol. The liver or intestines create choles-
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terol, a waxy steroid of fat. All animals’ blood plasma 
carries it, which is utilized to make hormones or cell 
membranes. It is necessary for establishing adequate 
membrane permeability or fluidity since it is a crucial 
structural element of mammalian cell membranes. 
Additionally, steroid hormones, the production of 
bile acids, or vitamin D all depend on cholesterol. 
The main sterol that mammals make is cholesterol, 
although other eukaryotes like plants and fungi may 
also produce modest amounts of it. Except for bacte-
ria, prokaryotes nearly never have it [23]. 

3.3.2. Oxidation’s Part in Atherogenesis
The most probable cause of atherosclerosis has 

been attributed to oxidative stress, namely LDL oxida-
tion, for more than three decades. Circulating oxidized 
LDL or autoantibodies against oxidized LDL may be 
utilized as indicators of LDL oxidation in plasma to 
gauge the course of atherosclerosis in individuals. 

The inflammatory cytokines interleukin-6, C-reac-
tive protein, tumor necrosis factor, or subclinical ath-
erosclerosis clinical practice were shown to be related 
to circulating oxidized LDL in research. Silent ultra-
sonography assessed subclinical atherosclerosis rather 
than atherosclerotic changes in the carotid or femoral 
arteries. This information supports the idea that LDL 
that has undergone oxidative modification may be cru-
cial in the development of atherosclerosis. Because of 
the antigenic properties of oxidized LDL, it has been 
proposed that the anti-oxidized LDL antibody titer 
may be a reliable indicator of in vivo LDL oxidation. 
There are contradictory findings from studies on the 
relationship between oxidized LDL autoantibodies and 
atherosclerosis. They revealed that only a small amount 
of research has linked autoantibodies to oxidized LDL 
or CHD. Significant cross-reactivity is seen in autoanti-
bodies against lipid peroxidation products or anticardi-
olipin antibodies associated with CHD [24]. 

3.3.3. Atherogenesis Theories: 
The formation of atheromatous plaques in the 

heart’s blood vessels, which obstruct the flow of blood 
to the myocardium, is known as “coronary artery dis-
ease” (CAD). Furthermore, lipotoxicity worsens the 
status of local CAD fat depots by increasing ectopic 
fat accumulation. In reality, patients with diabetes 2 
who exhibit insulin resistance and have atherosclero-
sis have higher rates of atherosclerosis, lipotoxicity is 
the main cause of insulin resistance in these patients. 

All body tissues get oxygenated blood from the 
heart through blood vessels known as arteries. The wall 
of an artery is made up of three layers: intima-media, 
adventitia, and media. Since the inner surface is sur-
rounded by a single layer of endothelial cells, plasma 
and blood cells cannot pass through it. Lesions in the 
interior of the arteries, which are visible as enlarged fi-
brous plaques and are pearly gray to yellowish brown, 
are indicative of atherosclerosis. A cell called fibrin-
ogen, which resembles the endothelial cells around 
it, as well as macrophages, which produce fibrin, and 
white blood cells, which are scattered throughout the 
dense connective tissue and made mostly of collagen 
fibers, are involved in the formation of plaque. There 
are biological components. Lipid-rich cells are often 
seen both within and outside the plaque. Atheroscle-
rosis is a major issue because it can block an artery, 
constricting or completely stopping blood flow, and it 
can promote the development of thrombi. A complex 
collection of white, red, or platelet-containing blood 
cells enclosed in a fibrin network is called a thrombus. 
The real pathophysiology of atherosclerosis may be 
revealed by several theories. The arterial wall experi-
ences oxidative stress or produces oxygen-free radicals 
as a consequence of either hypertension or hyperlipid-
emia. Hyperlipidemia leads to atherosclerosis and the 
formation of foam cells. Hypertension and hyperlipid-
emia both have an impact on atherosclerosis [25]. 

3.3.4. Hypertension’s Pathogenesis: 
Patients with heritable pulmonary arterial hyper-

tension (PAH) or lipotoxicity are positively correlated. 
Right, ventricular lipid over-deposition was shown in 
a mouse model with the expression of the bone “mor-
phogenic protein receptor 2” (BMPR2) gene mutation, 
which results in heritable PAH. According to studies, a 
high-fat diet alters how lipids are metabolized, which 
in turn causes lipid buildup in the kidneys, an increase 
in oxidative stress, or renal damage such as glomer-
ulosclerosis, albuminuria, and interstitial fibrosis. 
Additionally, filtered albumin linked to FFA damages 
the tubule’s interstices and causes a pro-inflammatory 
phenotype that may eventually result in hypertension. 

3.4. Cardiovascular Disease Prevention and 
Therapy: 

As noted in the risk factors above, many variables 
contribute to the development of cardiovascular ill-
nesses. In most cases, the first line of defense against 
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and therapy for cardiovascular illnesses is lowering 
plasma cholesterol levels. Dramatic outcomes with 
cholesterol-lowering medication have been reported, 
which may imply that maintaining low cholesterol lev-
els is sufficient to halt the progression of atherosclero-
sis or reverse a preexisting disease state. For the treat-
ment and prevention of this disorder, several strategies 
have been used, a few of which are included below. 

3.5. “High-Density Lipoprotein Cholesterol’s” 
(HDL-C) Function: 

The tiniest lipoprotein subfraction is known as 
“high-density lipoprotein-cholesterol” (HDL-C). But 
this lipoprotein is the most complex and variable. Ma-
jor lipoproteins carry additional cholesterol from the 
circulation to the liver where it is excreted or used by 
the liver or even other organs involved in hormone 
synthesis. For elimination from the body, the liver se-
cretes extra cholesterol into bile or changes it into bile 
salts. Additionally, because of its anti-inflammatory 
effects, LDL is shielded from oxidation and oxidized 
component concentrations are kept to a minimum so 
they cannot act as atherogenic agents. Heart attacks 
and strokes are at a lower risk when HDL-C levels are 
high. HDL-C is essential for the reverse transit of cho-
lesterol because it takes up cholesterol from lipid-rich 
macrophages. According to the author’s research, 
preclinical atherosclerosis or obstructive CVD was 
substantially and adversely related to HDL’s capac-
ity to stimulate cholesterol efflux from macrophages 
[26] but additional data are needed about its effect on 
inpatient and outpatient heart failure events. METH-
ODS: We randomly assigned 5988 patients with class 
II through IV heart failure with an ejection fraction of 
>40% to double-blind treatment with placebo or em-
pagliflozin (10 mg once daily. 

4. CONCLUSION
According to several studies, changes in lipid me-

tabolism have been demonstrated to impact other or-
gans as well as the heart’s ability to function normal-
ly. This is also true for the development of different 
cardiovascular disorders. Additionally, other signaling 
mechanisms might cause lipids to build up and poten-
tially cause lipotoxicity. Therefore, the development of 
therapeutic medications for the regulation of lipid lev-
els or the signal transduction pathways of lipid accu-
mulation must be the key areas of study. Additionally, 
it should be necessary to forecast lipotoxicity sooner 

to avoid its late complications. Serum cholesterol has 
been linked to CHD but its effect on all-cause mortal-
ity, or lifespan, cannot be calculated. Clinical studies 
have shown that lowering cholesterol will reduce your 
chances of developing heart disease in the future. The 
risk reduction does not return to zero, but rather to 
the risk that predicts the resulting cholesterol level. 
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ABSTRACT
The most common underlying cause of acquired cardiovascular 
disease in developed countries is Kawasaki disease (KD), a systemic 
vasculitis. The most serious and common consequence of KD is 
the growth of coronary artery involvement, however therapy with 
intravenous gammaglobulin can minimized this issue. There are 
various limitations of using intravenous gammaglobulin which fur-
ther make researchers to look for alternative medicine. It has been 
found that marine natural products and compounds from natural 
sources are having cardioprotective nature. The present research 
aims at filling the gap with computational analysis to explore the 
target ability y of Xyloketal B on human C-Reactive Protein having 
vital role in Kawasaki disease. It has been found that the marine 
compound has the ability to inhibit CRP with considerable negative 
biding energy of-8.47Kcal/mol. The present stdy may aid research-
ers to explore new invention having the potential for enzymatic 
and chemical modification of the molecule for the management of 
KD. Patients having a history of coronary artery disease, involve-
ment are encouraged to have long-term follow-up. 
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1. INTRODUCTION
According to the National Health and Nutrition 

Examination Survey, the ubiquity of cardiovascular 
disease (CVD), which includes hypertension, and 
heart failure (HF), coronary heart disease (CHD), 
among adults over twenty years of age was 49.2% from 
2015 to 2018, whereas the CVD prevalence without 
hypertension was 9.3%. in 2018 [1], [2]. In an another 
research, it was shown that the prevalence estimates 
for high blood pressure alone, hypertension alone and 
with hypercholesterolemia, or lipitension alone were, 
respectively, 30%, 47%, and 18%. According to World 
Health Organization figures updated in 2019, CVD 
accounts for 17.8 million deaths, or 32% of all deaths 
globally, making it the leading cause of mortality and a 
significant source of disability. High total cholesterol, 
a high body mass index, high systolic blood pressure 
(BP), high fasting plasma glucose, smoking, and inad-
equate exercise may all play a role in a major portion 
of CVD cases [3], [4]. 

Mostly impacting medium-sized arteries, Kawa-
saki disease (KD) is a systemic vasculitis. Fever, con-
junctivitis, skin and mucous membrane irritation, and 
cervical lymphadenopathy are among the main symp-
toms. The origin of the moniker KD may be traced to 
Tomakisu Kawasaki’s 1967 thorough account of fifty 
children who had this particular kind of vasculitis. 
Though coronary arteries are most often impacted, 
inflammatory alterations to arterial vessels may occur 
in various parts of the body [5]. Aneurysms may result 
in serious aftereffects, such as myocardial infarctions, 
when therapy is delayed, a diagnosis is missed, or the 
patient is treatment-resistant. In comparison to other 
regions of the world, central Europe and North Amer-
ica, KD is the most prevalent main childhood vascu-
litis (after Henoch Schoenlein Purpura; HSP). KD is 
now regarded as the most prevalent inherited heart 
disease in children in industrialized nations. 

The majority of KD patients are under 5 years old, 
particularly in Asian nations, although its prevalence 
has grown globally. 69 to 218 instances per 100,000 
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children under the age of five are reported in Japan, 
Korea, and Taiwan, respectively. KD now affects 69 
out of every 100, 000 children in Taiwan who are un-
der the age of five, up from 66 before. 

These are the standard biomarkers that reflect 
inflammatory activity but are not particular to KD. 
Even during acute phase of the disease, there seems 
to be neutrophilic leukocytosis, and the extent of leu-
kocytosis has been linked to myocardial dysfunction. 
Thrombocytosis, which commonly appears after the 
first week of sickness, is a sign of persistent inflamma-
tion. The formation of CAAs has been associated to 
recurrent thrombocytosis, however the relationship is 
dubious. C-reactive protein (CRP) has been linked to 
increased symptom severity as well as the formation of 
CAAs [6]. Procalcitonin levels have been demonstrat-
ed to increase during in the acute phase, and so this 
spike is more noticeable in children having IVIg resis-
tance. PBE and low albumin levels have been linked 
to a higher likelihood of IVIG resistance and cardio-
vascular consequences. Platelet activation as well as 
inflammation have been linked to platelet distribution 
width (PDW), low mean platelet volume (MPV), and 
platelet-derived micro particles (PDMP) in the acute 
phases of KD. Nevertheless, their application as dis-
ease biomarkers necessitates replication of findings 
across several populations. 

Natural materials obtained from the sea are possible 
sources of bioactive chemicals, nutritional supplement, 
and medications to treat inflammation-related chronic 
diseases such as atherosclerosis but also CVD [7], [8]. 
The assessment of the advantages of marine natural 
products throughout all stages of atherosclerosis and 
CVD is critical, beginning with their consequences 
on initial stages of inflammation-related endothelial 
dysfunction; monocytes, recruitment of platelets, and 
other leukocyte subtypes; and the emergence and ad-
vancement of atheromatous, all of the way to the final 
stages of disease, which include plaque rupture, athero-
thrombosis, and significant cardiac events. Xyloketal B 
is a novel substance derived from Xylaria sp. with an 
unusual chemical structure [9], [10]. 

Previous research has revealed that xyloketal B 
protects endotheliocytes from oxidative stress caused 
by oxLDL by decreasing NADPH oxidase-derived 
ROS generation, restoring Bcl-2 expression and pro-
moting NO production [11]. 

According to another study, when ApoE rats were 
fed a high-fat diet, xyloketal B reduced the amount 

of atherosclerotic plaque not only in the aortic sinus 
but across the whole aorta. Decreased NO bioavail-
ability and dysfunctional oxidative endothelial cells 
are additional important factors in the development 
of CAD. According to recent research, xyloketal B is 
helpful in reducing vascular oxidative stress, repairing 
damaged endothelium, and relaxing the vasculature of 
NO-dependent aortas in animals with atherosclerosis. 
Moreover, in cultivated human umbilical vein endo-
thelial cells, xyloketal B markedly boosted eNOS and 
Akt phosphorylation levels without changing overall 
eNOS and Akt expression. 

The present paper aims to design a model for the 
management of Kawasaki disease (KD) by explor-
ing the potential of xyloketal B through the chemical 
modification to increase the effectiveness. 

2. LITERATURE REVIEW
In a study by Zhu et al., the consequences of IVIG 

on peripheral blood leukocyte populations from indi-
viduals with MIS-C and KD were evaluated using mass 
cytometry (CyTOF), flow cytometry, and live-cell im-
aging. Their research revealed that circulating neutro-
phils were a key IL-1 source and were highly activated 
in individuals with KD and MIS-C. Active IL-1+ neu-
trophils in the blood reduced after IVIG treatment. 
However, IVIG was a potent inducer of neutrophil 
cell death in vitro through NADPH oxidase and PI3K, 
even though caspase activity was not implicated. In or-
der to minimize inflammation in both MIS-C and KD, 
IVIG can target active neutrophils that are producing 
IL-1 [12]. 

As evidenced by Magali Noval Rivas and Moshe 
Arditi, the utilization of experimental mouse mod-
els of Kawasaki disease vasculitis had also markedly 
increased our understanding of pathology of the dis-
ease and helped categorise the molecular and cellu-
lar immunologic processes making a contribution to 
cardiovascular complications that has contributed to 
turn inspired the development of novel therapeutic 
approaches. They include a synopsis of the pathogen-
esis of Kawasaki disease, in addition to a review and 
assessment of the developments in research utilising 
experimental animal models and their potential to 
treat human disease [13]. 

TNF blockers, such as infliximab and etanercept, 
were studied by Yama ji et al. to determine their effec-
tiveness and safety in treating Kawasaki illness in chil-
dren. They used 5 trials from 14 publications, totaling 
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494 people, in their investigation. All included studies 
were independent RCTs that assessed the impact of 
TNF‐α blockers for KD. When compared to no ther-
apy or extra treatment with IVIG, the data with the 
highest degree of confidence shows that TNF block-
ers are more effective in reducing treatment resistance 
and the unfavorable “infusion response” after treat-
ment commencement for KD. The body of evidence 
will increase with further studies. The findings should 
be interpreted with care since there were just a few 
low-powered studies that contributed to the analysis. 
Further big high quality studies with timing and kind 
of TNF‐α blockers employed are required to assess the 
effects of TNF‐α blockers for KD [14]. 

3. METHODOLOGY

3.1. Design
A data mining analysis and in-depth assessment of 

the available literature were conducted to discover the 
potential and effective ligand structure to for Kawasa-
ki disease using alternative medicine. To examine the 
targeting potential of certain ligands and target pro-
teins, the current work used a computational strategy 
and docking procedure. An extensive analysis of the 
literature and data mining indicated that Xyloketal B 
is an inhibitor of human CRP, a protein that may be a 
target for heart failure. A different tool called BIOVIA 
Drug Discovery Studio was used to visualise the com-
plex after the protein and molecule were docked using 
Autodock4 after being obtained from their respective 

databases for the investigation. Figure 1 provides the 
flow of carrying out the docking process. 

3.2. Instrumentations
Using the RCSB: PDB and PubChem databas-

es, the structures of the protein and ligand are re-
trieved. The Protein Data Bank is an extended ver-
sion of PDB, while the “Research Collaboratory for 
Structural Bioinformatics” is the expanded form of 
RCSB (http://rcsb. org). It functions as the hub for 
the global PDB repository and makes PDB data free-
ly accessible to all scientists, including those in the 
healthcare profession and even beyond. It acts as a 
database for the three dimensional data of import-
ant biological entities including nucleic acids and 
proteins. Biologists and medics from all around the 
globe give the data, which is often gathered using 
NMR spectroscopy or, increasingly, cryo-electron 
microscopy and X-ray crystallography. 

PubChem is a database of various chemicals and 
related biological test procedures. The “NCBI, ” or 
“National Center for Biotechnology Information, ” 
a section of the National Library of Medicine, that 
is component of the National Institutes of Health in 
the United States, is in charge of managing the system 
(NIH). Through a web browser, PubChem is accessi-
ble without charge. Through FTP, multitudes of chem-
ical components as well as descriptive data are readily 
downloadable. Small compounds with fewer than 100 
atoms & 1, 000 bonds may be found in PubChem along 
with details of many other substances. The PubChem 

Figure 1: Flow diagram of methodology
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database, which is constantly growing, is provided by 
over 80 database suppliers. 

One of the most often mentioned software pro-
grams in the scientific world, Autodock4, was uti-
lized for the molecular docking procedure. The 
software uses a docked log file that is then evaluated 
through the use of a graphical tool called BIOVIA 
drug discovery studio to assess receptor-ligand rela-
tionships and forecast how a substance or a ligand 
would bind to a protein or a receptor in a real bio-
logical system. 

3.3. Sample Collection and Preparation

3.3.1. Ligand
The ligand molecule Xyloketal B is obtained for 

PubChem in Xml file, after which it was transformed 
into. pdb format using a basic, publicly available 
software named open babel GUI. For any further 
processing, the compound was sent to the Autodock 
tool. Following performing the ligand preparations, 
the ligand was therefore stored in the. pdbqt format, 
which is required to complete a subsequent docking 
operation. Figure 2 below provides the ligand struc-
ture. 

Figure 2: Ball and Stick structure of selected Ligand Molecule 
Xyloketal B. 

3.3.2. Protein
After being downloaded in. pdb format from 

RCSB PDB, the structure of the protein human 
CRP with PDB ID: 1B09 was trimmed to remove 
the water molecule as well as the associated ligand 
moiety. The protein molecule was then transferred 
to Autodock for any further preprocessing, includ-
ing the insertion of polar hydrogens to speed up the 
docking process. The protein molecule then was 

stored in. pdbqt form for the further docking. Be-
low, in Figure 3, is a representation of the protein 
3-D structure. 

Figure 3: 3D structure of Human C-reactive protein. 

3.4. Data Collection
There are several confirmations and locations 

where the effective binding of the ligand and proteins 
may be found after “docking” a protein with a specified 
ligand. The auto grid was run using the. gpf file, there-
fore the autodock4 programme was run using the. dpf 
file to finish the docking process. Successful docking 
was made possible by hardening macromolecules or 
proteins and making the ligand flexible. Through us-
ing autodock tool, it was possible to locate the binding 
energies of different docked confirmations in the DLG 
file. The confirmations with the highest negative bind-
ing energy was then used to write a complex. pdbqt 
file, which was then used to carry out the visualisation 
and analysis process. 

3.5. Data Analysis
Using BIOVIA Drug Discovery Studio, the com-

plex that had the lowest binding energy was examined. 
The exact interaction between both the amino acids of 
the protein and the ligand molecule is shown in Fig-
ure 4 below. The two-dimensional structure shown in 
Figure 5 was built to provide a clear understanding of 
the sorts of interactions required in the formation of a 
stable complex. The complex was formed by the ami-
no acids SER120, LYS13, LYS13, VAL153, ILE82 and 
LEU83 with the distance of 2.51609, 4.93458, 3.60134, 
3.94245, 4.21549 and 5.33639 (Å). 



402 | Cardiometry | Issue 26. February 2023

Figure 4: Docked complex of protein and ligand showing inter-
action of amino acids. 

Figure 5: 2-D structure of receptor-ligand complex. 

Table 1
Enlisting the Distance, Bond Category, and Bond Type of the in-
teractions involved in the formation of protein-ligand complex. 

Protein : 
Ligand

Dis-
tance(Å) 

Bond Category Bond Type

UNL1: SER120 2.51609 Hydrogen Bond Conventional 
Hydrogen Bond

UNL1: LYS13 4.93458 Hydrophobic Alkyl
UNL1 : LYS13 3.60134 Hydrophobic Alkyl
UNL1: VAL153 3.94245 Hydrophobic Alkyl
UNL1: ILE82 4.21549 Hydrophobic Alkyl
UNL1 : LEU83 5.33639 Hydrophobic Alkyl

4. RESULT AND DISCUSSION
The interaction energies for polar, non-polar, and 

non-bonded contacts are added together to determine 
the binding free energy. To calculate binding energy, 
the final total internal energy, total intermolecular 

energy, and torsion-free energy all need to be added 
together. The energy of an unbound system is then re-
duced by this energy. The DLG file format was used 
to get the docking results and a list of the binding en-
ergies. The general rule is that the protein and ligand 
combination is more stable the more negative binding 
energy there is. The calculation of the binding energy 
revealed that the chosen ligand “Xyloketal B” and re-
ceptor/protein “CRP” produced a stable complex with 
a variety of bond topologies. This binding energy of 
the complex was -8.46 kcal/mol as shown in Figure 6.
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Figure 6: A Graphical Representation of Binding energies re-
ceived against ten runs of Autodock4.

5. CONCLUSION
A multisystem disorder with an uncertain cause, 

Kawasaki illness has a distinctive manifestation. The 
practitioner must conduct a thorough investigation 
since the disorder might mirror other systemic diseas-
es with multi-organ involvement. Although the sever-
ity of cardiovascular system leads to death and can se-
verely affect other organs also. Treatments that being 
established are having sever negative consequence due 
to which a hunt for natural compounds has been start-
ed which now heading to marine natural products. 
The present study has revealed the potential of marine 
natural compound Xyloketal B for inhibiting the hu-
man CRP which is one of the important biomarker of 
Kawasaki disease. The present research may leads to 
experimental validation and can provide a platform 
for futuristic drug design. 
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ABSTRACT
The principles of hemodynamic monitoring have not yet al-
tered in terms of technological development in recent years. 
The main goal of hemodynamic monitoring system is tar-
geted for critically ill patients’ remains to be an accurate 
assessment of the systemic circulation and its response to 
tissue oxygen requirements. The problem due to heart fail-
ure caused by a different disease that harms the activity of 
the heart and hemodynamic circulatory system. It comprises 
cardiomyopathy, heart disease, a high blood pressure, heart 
inflammation, and increased heart rate. In present research 
an attempt was made for hemodynamic monitoring of heart 
rate by using fabricated cardiac sensor which provide to de-
tect abnormal physiology and take action before the prob-
lem starts, such as the cases of organ failure and death arise. 
The most popular invasive hemodynamic monitoring system 
is arterial pulse-wave analysis, pulmonary artery catheters, 
but also central venous catheters. It finds that monitoring 
of the patient’s cardiac output, Pulmonary Artery Pressure 
(PAP), volume status, and tissue oxygen absorption may be 
necessary in certain critical cases. It concludes that as medi-
cal knowledge of a patient’s critical disease is improved, their 
capacity to monitor and treat efficiently will increase with 
help of hemodynamic monitoring. In future, On the basis of 
large data, the advent of artificial intelligence and machine 
learning may enable predictive analyses of hemodynamic is-
sues before they really arise. 
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1. INTRODUCTION
The idea that closely monitoring system for very 

sick patient’s leads to improved outcomes has explod-
ed in popularity and acceptance over the last several 
decades. This idea gave rise to the age of critical care 
units (ICUs). However, there are no randomized con-
trol studies that demonstrate the value of even non-
invasive monitoring of typical vital signs. In reality, 
it’s unlikely that any such trials will ever be held. The 
lack of high-quality validation of frequently used he-
modynamic monitoring methods is disheartening to 
consider [1]O, [2]. Hemodynamic monitoring, to put 
it simply, is the measurement and evaluation of bio-
logical signals coming from of the cardiovascular sys-
tem. The physiologic response is then observed while 
therapies depending on these biological indicators are 
titrated [3], [4]. Hemodynamic monitoring, as thus 
stated, is merely one aspect of the problem. The in-
tense care of the critically sick patient should ideally 
include a comprehensive strategy. At both the regional 
and global levels, it is important to evaluate cellular 
health, oxygen delivery (DO2), and tissue perfusion 
[5], [6] analyzed as intention-to-treat (ITT. The ca-
pacity to monitor patients in this way is currently re-
stricted, despite the fact that this aim is simple to state. 
The raw data that is currently shown by hemodynamic 
monitors lacks considerable sophisticated integration 
[7], [8]. There is strong evidence that many doctors 
have severe gaps in their knowledge of the fundamen-
tals of hemodynamic monitoring. Regarding the ideal 
treatment approach for a certain set of hemodynamic 
characteristics, there is no agreement among doctors 
[9], [10] predict the response to fluid boluses, measure 
right ventricular function, assess left ventricular dis-
tention (for VA ECMO. Additionally, there is less evi-
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dence to support the claims that hemodynamic mon-
itoring enhances patient outcomes, that the methods 
used are the right ones, or even that the signals moni-
tored are suitable. 

The justification for hemodynamic monitoring is 
based on two fundamental presumptions: first, it is 
crucial for the clinician to comprehend the patient’s 
underlying pathophysiologic condition; and second, 
observing and responding to any derangements will 
either stop the disease from progressing or improve 
the outcome. Therefore, monitoring is not treatment. 
The knowledge of the pathophysiology and underlying 
abnormalities of the majority of critical care patholog-
ical conditions is incomplete, and a little control over 
how many of these diseases develop. It is just absurd 
to anticipate that a monitoring system would enhance 
performance in a sickness condition for which there 
is no efficient treatment. The clinicians are advised 
to be skeptical given the dearth of high-quality data 
demonstrating better patient outcomes with existing 
hemodynamic monitoring technologies. Today’s ICU 
monitoring practices use physiology and technology 
to a large extent. The emphasis is increasingly turning 
towards a more noninvasive monitoring as technol-
ogy advances. Refining our knowledge of the precise 
factors to measure is a work that lies ahead. It must 
develop the skills to accurately assess them and, when 
appropriate, implement effective treatments. Finally, 
this entire work must be done with little to no patient 
risk and at a reasonable cost. 

A test called hemodynamic monitoring looks at 
your blood flow and gauges how effectively your heart 
is functioning. It is also known as a technetium he-
modynamic test or even a hemodynamic tilt test. 
Nuclear imaging is used. The purpose of monitoring 
is to ensure adequate perfusion. Early identification 
of inadequate perfusion – determination of whether 
monitoring is adequate. In unstable patients, to titrate 
treatment to certain hemodynamic targets. To distin-
guish between distinct organ system dysfunctions. In 
fact, utilizing hemodynamic monitoring but also oxy-
gen transport evaluation, it has been possible to differ-
entiate between the relative severity of respiratory and 
cardiovascular impairments which contribute to hy-
poxemia. This is important because treatment meant 
to alleviate pulmonary dysfunction could negatively 
impact both cardiac output and venous return. All 
patients admitted to the ICU must get standard basic 
hemodynamic monitoring (Temperature, peripheral 

venous oxygen saturation, pulse rate, blood pressure, 
and central venous pressure, ECG, and blood gas anal-
yses). All critically ill patients requires regular intake 
and output monitoring as well as ongoing intravas-
cular volume performance monitoring. Additionally, 
frequent quantitative evaluations of urine production 
is also necessary. When keeping an eye over surgical 
patients, it’s critical to look for evidence of bleeding 
or suture breakdown in the wounds. These drainage 
systems should also be examined for fluid loss and any 
signs of recent or continuous bleeding. Beyond that, 
further criteria will be determined by the particular 
clinical circumstances of the each patient. 

In the present research an attempt was made for 
hemodynamic monitoring of heart using cardiac sen-
sor. This research is featured in various dimension and 
its impact on hemodynamic monitoring for ambulato-
ry left ventricular assist device patients. 

2. LITERATURE REVIEW
Michele Lacerenza [11] et al. have presented a 

portable, wearable time-domain near-infrared spec-
troscopy (TD-NIRS) apparatus (two wavelengths, 
one detection channel) for taking real-time hemody-
namic measurements of patients’ brains and muscles 
while they are moving around freely. Deoxygenated 
hemoglobin (HHb), whole hemoglobin (tHb = O2Hb 
+ HHb), as well as oxygenated hemoglobin (O2Hb) 
concentration measurements may be provided (StO2). 
This technology may be operated remotely and is 
battery-powered. It developed characterization tech-
niques for evaluating the performance of diffuse op-
tics instruments and produced results on par with cut-
ting-edge research-grade TD-NIRS systems. Finally, 
these characteristics have a wide range of applications, 
including athletics and neuro-functional monitoring. 

Thomas Mondritzki [12] et al. have to minimize re-
admissions by early patient identification and prompt 
medical treatment modification. Implantable devices 
can constantly and remotely monitor left ventricular 
(LV) hemodynamics, identify early indications of de-
compensation, and initiate therapies to lower the risk of 
heart failure hospitalization (HF). The first preclinical 
research validating a novel LV-microelectromechanical 
device to evaluate LV function that requires no bat-
teries and is simple to implant. A wireless implanted 
miniaturized pressure sensor was modified for LV apex 
implantation. In a canine model of HF, the LV-micro-
electromechanical system sensors was evaluated. No 
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thrombotic deposits, inflammation or fibrotic tissue 
reactions, or other pathological tissue reactions could 
be seen. In conclusion, it may eventually serve as a tele-
metric tool to direct the care of HF patients. 

Abhinav Saxena [13] et al. have the potential for he-
modynamic monitoring using such a pulmonary artery 
catheter to successfully affect therapeutic decision-mak-
ing here on optimization of therapy for patients having 
cardiogenic shock (CS) (PAC). In order to totally im-
prove both early and later effects and prevent the on-
set of end-organ problems, this study aims to discuss 
the role of PACs inside the treatment of patients with 
CS. To accomplish this, a rapid introduction, optimiza-
tion, and, if necessary, escalation of medication and de-
vice-based treatment are recommended. Standardized 
methods for assessing hemodynamics in these individ-
uals may enhance outcomes and judgment. A strong 
argument for PAC monitoring in CS patients is made 
by the hemodynamics of CS patients getting combined 
mechanical circulatory support using PAC-derived 
measures. With the use of a predetermined dosage of 1 
inotrope or pressor, it was shown that PACs should be 
utilized in patients who come with CS and who do not 
improve between 30 and 60 minutes. 

Brent C. Lampert and Sitaramesh Emani [14] have 
in patients with end-stage heart failure, left ventricular 
assist devices (LVADs) have been shown to significantly 
increase survival and quality of life. It talks about the 
most recent remote hemodynamic techniques as well 
as possible LVAD patient uses. The non-LVAD heart 
failure population has comparable difficulties, although 
recent attempts to apply remote hemodynamic moni-
toring methods to enhance outcomes have showed 
promise. Although a potential advantage may be ex-
trapolated, there are presently no data proving that 
this benefit extends to the LVAD population. Finally, 
the Cardio-MEMS system measures heart rate in ad-
dition to monitoring PAP, enabling early diagnosis of 
tachy-arrhythmias which may impair VAD operation. 

Thomas W. L [1] et al. have described the methods 
that are now being employed in the treatment of car-
diovascular patients and discussed their advantages 
and disadvantages. The extravascular lung water is per-
haps the most intriguing of the additional useful factors 
that the Trans Pulmonary Thermodilution Method of-
fers the user along with precisely measuring CO. The 
arterial pressure waveform is recreated using finger 
cuffs using completely noninvasive techniques like the 
volume clamp method, from which stroke volume and 

CO are determined. Because all of these less intrusive 
CO monitoring devices exhibited percentage errors 
of around 40% relative to the reference procedures, 
the findings show that the numbers aren’t actually in-
terchangeable (thermodilution). The transition to less 
intrusive monitoring methods, at least in the perioper-
ative context, and the change from statically to dynamic 
variables to check for problems like cardiac preload and 
fluids responsiveness are new advancements. 

David s. Feldman [15] et al. have compared to ex-
isting techniques, implantable hemodynamic mon-
itoring devices may provide doctors the physiologic 
knowledge they need to better time LVAD installation 
and enhance LVAD function. All patients, according to 
the author, were randomly assigned to treatment and 
control groups after having a pulmonary artery (PA) 
pressure monitoring device implanted. Most patients 
in the therapy group kept giving doctors physiologic 
data from the hemodynamic monitoring device after 
having an LVAD implanted. In conclusion, it appears 
that the time of LVAD installation was improved by 
implantation hemodynamic monitoring. 

Mathieu Jozwiak [16] et al. have discussed the 
prospects of hemodynamic monitoring as well as how 
to choose the most suitable hemodynamic monitor-
ing methods in shock patients. In order to determine 
the kind of shock, choose the best therapies, and eval-
uate the patient’s reaction to the chosen therapy, the 
author states that hemodynamic tests are necessary in 
patients with shock. It was observed that the methods 
of hemodynamic monitoring have changed from inva-
sive to less invasive procedures, and from intermittent 
measures to continuous and real-time ones. They also 
provide additional helpful factors that are helpful for 
handling the trickiest circumstances. In the critical 
care situation, noninvasive cardiac output monitoring 
that are not calibrated are not dependable enough. 

Moshe Rav Acha [17] et al. have one of the important 
developments in cardiac technology was the creation of 
a leadless PPM that didn’t need venous leads to func-
tion. As a result, most endovascular PPM-related issues 
are prevented. A single implanted device containing an 
electronic chip, a tiny power supply, and an anchoring 
mechanism makes up leadless PPMs. Systemic infec-
tions are almost non-existent with these equipment, 
and device-related problems are rare. Lead-free PPMs 
of the present day only sense and pace cardiac ventricle. 
The FDA has just approved a ground-breaking leadless 
device, however, and smaller devices meant to synchro-



Issue 26. February 2023 | Cardiometry | 407

nize the right and left ventricles are currently under-
going final testing using ground-breaking intra-body 
inner-device communication systems. In conclusion, 
technology and miniaturization advancements have 
increased the use of micro-devices to assess and treat a 
variety of cardiac function issues in pathological condi-
tions and disease prevention. 

Alina Y. Rwei [18] et al. have presents a wireless mea-
suring system that really is mechanically pliable, flexi-
ble, and capable of quantitative measurements that are 
equal to current clinical standards. For simultaneous 
monitoring of systemic regional cerebral hemodynam-
ics utilizing multi-wavelength reflectance-mode pho-
toplethysmography and operational near-infrared elec-
tron microscopy, the device includes a multi-photodiode 
arrays and two light-emitting devices. It can also monitor 
peripheral oxygen concentration, pulse rate, brain oxy-
genation, and possibly even cerebral pulse pressure but 
also vascular tone. The potential for implementing this 
technology in operational hospitals is shown in clinical 
studies on pediatric patients both with and without he-
reditary central hypoventilation syndrome, as well as the 
benefits it has over existing technologies. In addition to 
advanced hospital settings, this technology has the po-
tential to significantly improve the quality overall pedi-
atric treatment across a variety of illnesses and use cases 
in clinics across low- and middle-income nations. Lastly, 
improving modern clinical techniques for the detection 
and research of brain diseases. 

Issa Pour-Ghaz [4] et al. have highlighted the 
benefits, downsides, and limitations of the various 

minimally invasive and non-invasive hemodynamic 
monitoring techniques. According to the author, in-
vasive methods which monitor blood pressure and 
heart activity precisely and reliably include pulmo-
nary artery catheter placement without arterial line. It 
has been demonstrated that non-invasive treatments 
provide patients having critical or non-critical condi-
tions an excellent and suitable alternative to invasive 
procedures during hemodynamic monitoring. Be-
cause these technologies are less expensive, less unaf-
fordable, and have less issues, they may be utilized on 
patients who need more extensive monitoring of their 
entire hemodynamic status. In conclusion, it is still ad-
vised to utilize both invasive and minimally invasive 
monitoring techniques on critically sick patients. 

The above study provides a mechanically soft, flex-
ible, wireless measuring system that can allow mea-
surements quantitatively equivalent to current clinical 
standards. The available research literature provides 
the prospects of hemodynamic monitoring as well as 
how to choose the most suitable hemodynamic moni-
toring methods in shock patients. In this study, a pro-
posed model for hemodynamic monitoring of heart 
using cardiac sensor is designed. 

3. METHODOLOGY

3.1. Research Design: 
In the research design of hemodynamic monitor-

ing of the heart using cardiac sensors is summarized 
in block diagrams (Figure 1). Lung congestion, or the 

Figure 1: Schematic block diagram of hemodynamic monitoring of heart rate. 
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buildup of mucus in the lungs and lower respirato-
ry tract, is monitored after initially measuring blood 
pressure with reference to the pulmonary artery and 
left atrial pressure (bronchi). It often comes with a 
productive, wet cough that produces thick mucus. 
Some can experience or hear a wheezing or cracking 
sound as they breathe in and out because of tightness 
in your chest. Using the use of a manometer, that fea-
tures a U-tube manometer-type construction made 
up of a vertically or inclination U-tube column that is 
employed to show the pressure is done for Level, vital 
signs including weight, heart rate, and blood pressure 
are then monitored. One contains a reference liquid 
(mercury). The fluid concentrations in the organs 
equalize whenever the instrument’s column comes 
into contact with the surrounding atmosphere, which 
shows atmospheric pressure. 

The cardiac sensor next learns that the quantity 
of blood flow is governed by the heart’s pulse rate, 
and because light is absorbed by blood, a signal pulse 
is delivered. Next, a pressure sensor is a device for 
measuring the blood flow’s pressure. The heart that 
is the same for heart rate. And lastly, the quantity of 
display units indicates it. In order to better reliably 
forecast increasing heart failure and cut down on 
hospitalizations, a number of different hemodynam-
ic techniques have been developed in response to the 
inability of noninvasive monitoring system of heart 
failure. Remote hemodynamic monitoring has the 
advantage of allowing for the detection of changes 
in intra-cardiac and pulmonary pressures that may 
take place days or weeks before heart failure symp-
toms appear. Devices that assess the pressure inside 
the left atrium, the pulmonary artery, as well as the 
RV are now available. 

3.2. Instrument: 
Patient self-management is an essential compo-

nent of the overall treatment plan at all stages of the 
illness due to the complexity and complications of 
heart failure. Traditional methods of monitoring pa-
tients with heart failure are hypersensitive, and they 
haven’t proven able to lower readmission rates to 
hospitals or increase the quality of life. It has been 
shown that recent advances in remotely monitoring 
hemodynamics significantly reduce hospital hospi-
talizations for heart problems and enhance quality 
of life. The various instrument component are used 
which is categorized as: 

3.2.1. Cardiac/Heart Beat Sensor: 
The heart’s valves contract or expand as they move 

blood from one region to another, creating the sounds 
of a person’s heartbeat. The pulses, which may be felt 
in just about any artery that is really very close to the 
skin, is the number of times that the heartbeats per 
second (RPS), as well as the heartbeat rate usually 
measured with beats per minute (BPM). The heartbeat 
sensor is based on the photoplethysmography hypoth-
esis. It keeps track of changes in blood flow through 
any organ within the body that affect how much light 
passes through in that organ (avascular region). So 
because frequency of the impulses is particularly im-
portant while the heart rate is being monitored. Blood 
absorbs light, hence the rate at which a heartbeat oc-
curs dictates how much blood flows; therefore, signal 
pulses are similar to heartbeat pulses. 

3.2.2. Manometer: 
It makes reference to a device or gauge that is used 

to measure line pressure. Additionally, any kind of 
pressure is permitted, including that of blood fluid, 
gas, vapor, etc. It is also a simple structure to deter-
mine the air pressure on either a liquid column as 
component of a scientific experiment. The manome-
ter is attached to a gas-tight seal solely on a single end 
in order to test various pressure sources. In addition, 
the other end of the tube remains exposed to the at-
mosphere and will be subject to pressure from around 
1 atmosphere (ATM). Furthermore, because the test 
pressure is greater than 1 ATM air pressure, the bulk 
of the liquid inside the column would be forced down-
ward by the pressure. Additionally, the liquid in a nor-
mal column will expand by the same amount. 

3.2.3. Pressure Sensor: 
A pressure sensor is a piece of equipment or a gad-

get that can measure pressure in liquids and gases. A 
pressure sensor is a device that really can detect actual 
pressure being applied and also contains components 
to convert the information into a specific output signal. 
A pressure sensor would emit a signal in response to 
the measurement of pressure applied. Typically, a pres-
sure sensor serves as a transducer by creating a signal 
throughout response to the application of pressure. 

3.2.4. Display Screen: 
In computing, a display is a device with a screen 

that shows an electronically created image made up of 
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individual pixels that are lighted in a way that distin-
guishes text from visual elements. On a single display, 
millions of pixels, tiny areas of illumination, or daz-
zling points of light, can be seen. They generate images 
by utilizing liquid crystals in their operation. The dis-
play screen’s liquid crystals were implanted, as well as 
a backlight of some kind is utilized to highlight them. 
Electrodes and polarized filters are two of the many 
layers that make up a real liquid crystal screen. 

3.3. Data Collection: 
Regarding their respective roles, structures, and ca-

pacity for producing pressure, the right and left hearts 
must always be monitored individually. The flexible 
pulmonary capillary beds, which have a sizable poten-
tial to sequester blood, are situated between the right 
and left hearts. The cardiovascular system is divided 
into the circulatory system, which has a high pressure 
architecture and blood flow resistance, and also the 
pulmonary circulation, which has a low pneumatic 
cylinder with low blood flow resistance. The following 
factors are included in Table 1 for the patient’s heart 
rate measurement. 

Table 1
Parameters of Heart Rate and their specification. 

Parameters Specification
Hemoglobin (g/DL) Normal Range (13) 

Oxygen Saturation (SaO2) Normal Range 
(95% to 100%) 

Heart rate (beats/minute), Normal Range 
(60 to 100 Beats) 

Diastolic blood pressure (mmHg) Normal Range 
(Diastolic: less than 80) 

Systolic blood pressure (mmHg) Normal Range 
(Systolic: less than 120) 

Elevated pulmonary artery systol-
ic pressure (PASP) (mm Hg) 

Normal Range 
(8-20) 

Stoke volume of heart Normal Range 
(50 to 100 ml) 

3.4. Data Analysis: 
A wireless, implanted Pulmonary Artery Pressure 

(PAP) monitoring device is the Cardio cardiovascu-
lar disease device. The system includes a PAP sensor, 
a cardiac external electronics measurement device, 
and a secure website where clinicians can access the 
hemodynamic data. The identical pulmonary artery 
sensor is implanted using a specialized delivery sys-
tem through right cardiac catheterization as well as a 
femoral route. 

The sensor never has to be changed since it is bat-
tery-free. Patients are urged to use the electronic mea-
suring device at home to collect daily pressure mea-
surements. The secure website receives information 
from of the measuring system and makes it instantly 
accessible for physician examination. One of the main 
objectives of resuscitation is to provide adequate cel-
lular oxygenation. Monitoring is consequently used to 
manipulate physiologic factors in order to achieve this 
goal. Monitoring cellular hypoxia is not feasible with-
out experimental technology in Figure 2.The oxygen 
and DO2 consumption indices (VO2). 

Figure 2: Oxyhemoglobin dissociation curve in respect to the 
SAO2 and PAO2 [19].

4. RESULTS AND DISCUSSION
The functioning of the cardiovascular system, in-

cluding blood pressure, blood flow, volumes status, 
arterial stiffness, and cardiac function, in addition 
to lung status, such as pulmonary edema, may be as-
sessed using advanced hemodynamic monitoring. In 
order to make decisions during hemodynamic insta-
bility, clinicians continually monitor and analyze the 
pulsatile pressure waves produced by the heart, the 
mechanical and structural characteristics of the mi-
crocirculation, as well as the physical characteristics of 
the blood. Patients who are sent to critical care institu-
tions often have (one or more) system failures or are at 
risk of developing such organ failures. Hemodynamic 
instability, which imbalances the supply and demand 
of tissue oxygen, often results in organ failure. For any 
and all critically sick patients, the amount of surveil-
lance would change based on the severity of organ 
failure. Patients who are suffering or are at high risk 
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of having respiratory or cardiovascular failure should, 
at the very least, have had an arterial line that allows 
for regular arterial blood gas and serum lactate col-
lection in addition to continuous noninvasive blood 
pressure monitoring. It gauges the degree of strain 
throughout the muscle fibers by referring to the di-
ameter of each individual fiber just before to contrac-
tion. Sarcomere length increases muscle contraction 
force. Whenever the centrosome achieves its maxi-
mal length, the contraction intensity stops increasing. 
When an increasing percentage of sarcomeres become 
stretched beyond their maximum length, the intensity 
of contraction in that area of muscle tissue approaches 
a plateau. This is shown by the Frank Starling curve 
depicted in Figure 3.

Figure 3: Frank Starling law of the heart for right and end dia-
stolic volume [20]. 

Most pressures and inotropes need to be adminis-
tered centrally. Even though the role of central venous 
hypertension in determining volume status has often 
been debated in the studies, it is still feasible to mon-
itor central venous pressure. In only certain circum-
stances, it may be required to monitor the patient’s 
cardiac output, PAP, volume status, especially tissue 
oxygen absorption more often. However, because it 
depends on a proprietary algorithm that tracks both 
the diastolic and systolic pressure concurrently, it 
could be challenging to measure diastolic pressure. Pe-
ripheral blood circulation must be sufficient when us-
ing photoelectric & fingertip electroencephalography 
techniques that need peripheral pulse transit time. For 
stunned, peripherally shut down patients, the group 
whose therapy benefits the most from routine arterial 
pressure monitoring, it is challenging to get accurate 
data. 

5. CONCLUSION
Treatments with a history of better patient out-

comes based on specialized hemodynamic monitor-
ing have a limited but significant body of evidence. 
Less fluid being infused and less time spent in hy-
potension are examples of better treatment process-
es that are often identified as surrogates for efficacy. 
Importantly, it is both required and crucial for illness 
and process-specific clinical trials to include focused 
patient-centered outcome if they are to continue em-
ploying monitoring to efficiently and effectively advise 
patient therapy and identify instability in the future. 
Humans are about to determine the best path where 
hemodynamic monitoring combined with the best 
patient care algorithm produces the best clinical out-
comes. When these treatments are ineffectual, a one-
size-fits-all approach can discourage their usage and 
prevent patients from receiving life-saving hydration 
and vasoactive medication therapy. It suggests that pa-
tients’ and corresponding healthcare providers’ scores 
were in the frequency band of average to good when 
evaluating how easy it was to carry out routine but im-
portant tasks like donning and fastening the thoracic 
belt, and much more specifically how easy it was to 
consistently find the right position for optimum mea-
surements. 
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Abstract
Background: Physical activity influences the children’s lower 
limb morphological changes. Different degrees of foot posture 
have varying impacts over the tibiofemoral angle. Purpose: 
This study was carried out to analyze and determine wheth-
er physical activity, football, impacts the knee angle, varus, or 
valgus and whether the altered alignment is more severe with 
the association of different foot postures; neutral, pronated, or 
supinated. Methods: One hundred children (mean age 9.5 ± 
3.61674) who regularly participated in football were selected. 
The outcome measures used were the tibiofemoral angle (TFA), 
the Children’s Physical Activity Questionnaire (CPAQ), and Foot 
Posture Index (FPI) was used to assess the children. Results: 
The following results were obtained, pre and post-test of the 
TFA right and left sides: 6.21 ± 1.61 and 6.16 ± 1.61, respectively. 
The pre-test CPAQ was 3.77 ± 0.42, and the post-test was 4.12 
± 0.50.The FPI concerning the TFA showed no significant dif-
ference between pre and post-test scores in children with neu-
tral, pronated, or supinated feet. Conclusion: Physical activity 
had no significant influence on the knee angle in healthy chil-
dren with or without flatfeet to cause an alteration or structural 
changes in the knee joint. Additionally, considerations could be 
made in the musculoskeletal components regarding injury pre-
vention. 
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Children, Football, Tibio-femoral angle, Foot posture index, 
Physical activity, Children physical activity questionnaire
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Introduction
Physical activity is always beneficial to every indi-

vidual. When appropriately executed, regular physical 
activity is beneficial as it reduces fat, increases bone 
mineralization, and increases cardiorespiratory fit-
ness. [1] Participation in sports, particularly football, 
is becoming more widespread for children and adoles-
cents. [2] WHO defines physical activity as any bodily 
movement produced by skeletal muscles that require 
energy expenditure. The term “physical activity” 
should not be confused with “exercise”, a subcategory 
of physical activity that is planned, structured, repet-
itive, and aims to improve or maintain one or more 
components of physical fitness. [3] The suggested 
physical activity levels in children aged 5-17 years are 
as mentioned; moderate-intensity physical activities 
include a brisk walk, dancing, household activity, and 
gardening. Higher-intensity physical activities include 
walking up a hill, running, fast cycling, football, bas-
ketball, and swimming. [4] 

In a three-year study [5], it was found that the nor-
mal physical development of a child may be altered by 
practicing soccer. However, their suggestion was not 
to consider the obtained results as harmful because 
age influences could be a factor. The obtained scores 
for FPI were in normal values when measured every 
year. [5] Salvador Diaz-Miguel et al. [1] had proved 
children who played soccer had a greater tendency 
towards pronation in the foot. The tibiofemoral angle 
(TFA) is formed between the femur and the tibia. In 
healthy children, the normal development of the knee 
angle undergoes sequential changes from varus to val-
gus. The varus angulation does not persist beyond the 
age of 3 years, and the valgus angulation reaches its 
peak at about 7 years of age. [6] 

A supporting study noted that valgus angle devel-
oped until 4 years of age, then reduced to a plateau stage 
by 8 years of age and remained at 5-6 degrees. [7] Inter-
estingly, it is also observed that intensive soccer playing 
at a growing age may lead to genu varum, increasing 
the arthritic risk in adulthood. [2] Kamran Asadi et 
al. [8] conducted a two-year study on soccer players 
where the results showed that the angle of genu varum 
increased among soccer players. And the degree of var-
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um was increased with previous trauma to the knee. It 
showed that the difference in the knee angle in soccer 
players might be due to the force imposed on the knee 
while playing soccer, resulting in bowlegs. [8] 

Yi-Fen Shih et al. [9] stated that a flexible flat foot 
medial longitudinal arch collapses during weight-bear-
ing and gets restored with the arch once the body-
weight is removed. They also stated that subjects with 
flexible flatfeet walk with a change in the kinematics 
of the lower limb, of which excessive pronation at 
the subtalar joint was the commonest, which leads to 
genu valgum. Lauren E Cain et al. [10] reported that a 
pronated foot indicated a risk for sports injury, it also 
stated that a supinated foot was found to be associated 
with overuse lower limb injuries. 

In another study conducted on adults, it was conclud-
ed that individuals with a flatfoot structure were to get 
pain in the ankle and knee. In contrast, a highly pronated 
or supinated foot showed lesser pain in the lower limb. 
[11] Many studies found that the knee angle in children 
and adults can be influenced by weight, gender, type, and 
intensity of physical activity. [1, 2, 5, 12 -14] 

Although the studies mentioned above show that in a 
specific sport, the presence of flatfeet and level of physical 
activity in a particular sport (soccer) in children can in-
fluence the knee angle in different countries. To the best 
of the author’s knowledge, no studies in India have been 
found to analyze the impact of physical activity (football) 
on the knee angle in healthy children with or without 
flat feet. Therefore, there is a need for further research 
to determine whether different levels of physical activi-
ty impact the structural alignment of the lower limbs or 
causes alteration in the knee joint in healthy children and 
whether the foot structure influences the changes. The 
study aimed to analyze the effect of physical activity over 
knee angle in healthy children with or without flexible 
flatfoot by assessing the degree of knee angle flexible flat-
foot and determining the effect of physical activity on the 
knee angle in healthy children with or without flexible 
flatfoot. With the assumption of no significant effect of 
physical activity on the knee angle in healthy children 
with or without flexible flatfeet, the alternate hypothesis 
is framed as there will be a significant effect of physical 
activity on the knee angle in healthy children with or 
without flexible flatfeet. 

Methods
Out of 3000 students identified in three schools in 

south Bangalore, a total sample size of 100 students 

was obtained. Participants who were actively involved 
in soccer games were included in the study yielded a 
defined population. 

 SS infinite = (z^2*p*(1-p)) /(e^2) =
 = (1.96^2*0.9*0.1) /(0.0025) =
 = 138.2976

 SS finite = SS infinite/(1+(SS infinite/N) =
 = (138.2976) /(1+(138.2976 /3000)) =
 = 132.2031

The characteristics of respondents matched the 
target population. The study was designed as an ob-
servational study, and a convenience sampling meth-
od was used. The study duration was from July 2018 
to July 2019.Ethical clearance was taken from the IEC 
of Krupanidhi College of Physiotherapy (Ref: EC-
MPT/18/PHY/004), Bengaluru. One hundred healthy 
children were recruited as per the calculation. Expla-
nations were given to parents and school HOD about 
the study, and consent forms were taken. The inclu-
sion criteria were children aged between 5 to 17 years 
involved in football over 1 year or more with or with-
out flexible flat feet and with no change in the limb 
length > 2cm. The exclusion criteria are any structural 
deformities at ankle or foot, except children with flex-
ible flat feet, any neuromuscular disorders, History of 
fracture, operation and surgical implants to the lower 
limb, and children injured during the study duration. 
Table 1 shows the demographic data of the subjects re-
cruited for the study. The data in Table 1 demonstrates 
the mean SD values for age, gender, and years prac-
ticed with significant p values. 

Table 1
Demographic data of the subjects recruited for the study.

 Number Total Mean SD P value
Age in years     
<10 52 51(51%) 

9.5 ± 3.61  0.08310 – 15 46 47(47%) 
16-20 2 2(2%) 
Gender   
Boys 62 62
Girls 38 38
Years Practiced     
1-2 66 66(66%) 

2.52 ± 2.17  0.021 
2-3 15 15(15%) 
5-6 11 11(11%) 
7 & above 8 8(8%) 
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A single examiner conducted the measurement pro-
tocol for the TFA and FPI. The subjects were asked to 
wear appropriate clothing for the study. First, the TFAs 
were measured using a goniometer in a standing position. 
The subjects were made to stand with their back against 
the wall, hips and knees extended, and the knees touch-
ing each other. All measurements were rounded off to the 
nearest degree. A valgus TFA was given a positive value, 
while a varus TFA was negative. Figure 1 shows the rep-
resentative image of the tibiofemoral angle measurement 
using a handheld goniometer. The tibiofemoral angle for 
right and left knee was measured from the hip through Pa-
tella till the midpoint of the ankle. Secondly, FPI was mea-
sured in three planes. According to this, children were di-
vided into three categories: pronated feet and neutral and 
supinated feet based on their scores. Lastly, the Children’s 
Physical Activity Questionnaire (CPAQ) 7-day recall 
self-report questionnaire is designed to assess the daily ac-
tivity (in school, outside of school, on weekends) of a child. 
The values were averaged to create a composite score of 1 
(low active) to 5 (high active). Pre-test measurements were 
taken for the outcome measures for the tibiofemoral an-
gle, Children’s Physical Activity Questionnaire, and Foot 
posture index to correlate the results. After six months of 
Physical activity, post-test measurements were taken for 
the same dependent variables. 

Figure 1. Representative image showing the measurement of 
tibiofemoral angle using a handheld goniometer

Outcome Measures
Tibiofemoral angle [15], Children’s Physical Activi-

ty Questionnaire [16], Foot posture index [17] 

Statistical Analysis
Student t-test (two-tailed, independent) was used 

for intergroup analysis. Leven’s test for evaluating ho-
mogeneity of variance, Chi-square/ Fisher Exact test 
was used to find the significance of study parameters 
on a categorical scale. All analyses were made using 
the above tests with SPSS software version 20.

Result
After evaluating 100 students involved in sports 

with or without flatfeet, the obtained data was cal-
culated. The pre-test and post-test mean values for 
tibiofemoral angle, foot posture index, and CPAQ 
questionnaire is shown in Table 2. The mean and SD 
of the right and left sides pre and post-test TFA was 
6.21  ±  1.61 and 6.16 ± 1.61 (p=0.25), respectively 
(Table 3). Knee angles showed no significant differ-
ences. CPAQ assessed the physical activity, and each 
child scored between 1 in pre-test and 5 in post-test. 
During the pre-test, 23 children scored 3, and 77 chil-
dren scored 4. In the post-test, 7 children scored 3, 74 
children scored 4, and 19 children scored 5 (Table 2). 

The mean and SD of the pre-test and post-test were 
3.77 ± 0.42 and 4.12 ± 0.50 (p=0.001), respectively 
(Table 3). 

Significant differences were noted in the level of 
children’s physical activity. The foot posture was as-
sessed using the FPI where the children were classified 
as having neutral (83%), pronated (13%) and supinat-
ed feet (4%) where the pre and post-test scores showed 
mean and SD of 6.20 ± 1.61 and 6.17 ± 1.60 among 
neutral feet, 6.38 ± 1.72 among pronated feet and 
5.75 ± 0.88 and 5.50 ± 0.92 among supinated feet chil-
dren. The p-value for neutral, pronated, and supinated 
feet was 0.14, 0.16, and 0.17, respectively, which was 
not significant, indicating that knee angle remained 
the same in children with different foot structures (Ta-
ble 3). The above values were insignificant when re-
lated with p < 0.05, which accepts the null hypothesis. 

Discussion
The ultimate aim of our study was to determine the 

effect of physical activity over the knee angle in healthy 
children with or without flatfeet who were involved in 
football. This study found that children involved in 
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football had no significant difference in the knee an-
gle over six months. Throughout the study, there was 
an increase in the children’s physical activity (playing 
football) concerning the CPAQ. Our study was simi-
lar to the study by Salvador Diaz-Miguel et al. [1] on 
115 children, in which 59 were involved in soccer and 
56 who were not involved in soccer, and concluded 
that there was a decrease in the knee angle. Still, the 
values were not significant, suggesting that playing 
football can influence the lower limb development, 
but not to the extent of harming it. A cross-sectional 
study [8] on 1500 soccer and non-soccer players aged 
10-18 years proved that genu varum is high and more 

prevalent at 16-18 years of age in soccer players. In an-
other study [18], an increased intercondylar distance 
of 2.99 cm compared to tennis players where 1.31 cm 
was demonstrated. When compared to the study by 
Baruah et al. [6], it was observed that valgus angle was 
sustained at 18 years of age. However, it was marked 
in the earlier growth phase, and our study showed not 
much significance in the tibiofemoral angle following 
physical activity. 

Another study [19] on 360 children showed valgus 
angulation with a mean TFA of 1.8° in boys and 2.45° 
in girls by two to three years of age. Peak valgus was 
seen in the five- to six-year age group, from this age, 
the values gradually declined to a mean of 3.18° and 
4.43° for boys and girls, respectively, at 17 to 18 years. 
Increased valgus angles were seen in girls in all age 
groups. 

According to the findings in the knee angle, the 
boys had a tendency deviation toward genu varus 
compared to the girls football players. Colyn et al. [20] 
concluded that participation in sports (soccer) during 
adolescent years was associated with varus knee align-
ment seen in males more than in females. The FPI of 
the children involved in football found that in relation 
to the knee angle, children with neutral, flatfeet, or 
supinated feet did not influence the reduction of the 
knee angulation. Thus, it can be stated that physical 
activity (football) did not significantly impact the 
knee angle in healthy children with or without flatfeet. 

Limitations and suggestions
It was an observational study with a sample size of 

one hundred. Cut-off scores for different age groups 
were not set because of the wide age range. It was a 
short-term study (6 months) to note any significant 
changes in the knee angle of the selected football play-
ers. There was no control group taken in the present 
study. 

An interventional nature of the study would have 
been more beneficial in managing the possible angula-
tions in the knee joint and correcting the foot posture 
of the children that may hinder their physical activity, 
with a larger sample size within a specific age group 
for a longer study duration. A control group to com-
pare the influences of other factors could be incorpo-
rated. A more reliable instrument such as the accel-
erometer to measure the children’s physical activity 
could be used instead of a questionnaire. A blinded 
study would have been more partial. 

Table 2
Pre-test and post-test mean values for tibiofemoral angle, foot 
posture index, and CPAQ questionnaire.

 
Pretest 
Mean

Posttest 
Mean P value Significance

TFA (Right)     
1-3º 0 (0%) 0 (0%) 

0.16

Not Signifi-
cant

4-6º 62 62
7-10º 38 38
TFA (Left)    
1-3º 0(0%) 0(0%) 

0.164-6º 62 62
7-10º 38 38
FPI     
Neutral 83 83(83%) 

0.416 Not Signifi-
cantPronated 13 13(13%) 

Supinated 4 4(4%) 
CPAQ SCORES     
1 0(0%) 0(0%) 

0.015 Significant
2 0(0%) 0(0%) 
3 23 7
4 77 74
5 0(0%) 19

Table 3
Variables of the outcome measure and their scores.

Variables Pre-test Post-test P value
FPI    
Neutral 6.20±1.61 6.17±1.60 0.14
Pronated 6.38±1.72 6.31±1.76 0.16
Supinated 5.75±0.88 5.50±0.92 0.17
TFA 6.21 ± 1.61 6.16 ± 1.61 0.25
CPAQ 3.77 ± 0.42 4.12 ± 0.50 < 0.001**

**indicative of significance. 
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Conclusion
This study suggested that playing football had no 

significant effect on the knee angle in healthy children 
with or without flatfeet. The different variables (TFA 
and FPI) calculated in this study showed insufficient 
differences in the pre and post-test of the children in-
volved in football over six months. The CPAQ had a 
marked significance in the selected children involved 
in football. Therefore, it is concluded from the study 
that engaging in physical activity had no impact on the 
knee angle in children. 
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Abstract
Introduction: Physical action is a significant viewpoint in our 
everyday life. In India, around 36.9% of the population is in-
active physically. Physical action has a significant medical ad-
vantage related to increasingly ideal natural cardiovascular dis-
ease hazards considering youngsters and teenagers’ profiles. 
Healthy habits are progressively significant in physiotherapists 
as they are future advisors who dismiss embracing a healthy 
way of life and are bound to neglect to set up well-being ad-
vancement and open doors for their patients. Aim of the 
Study: The study’s objective is to identify the physical activity 
levels among the Physiotherapist in Bangalore. Material and 
Method: This study involves 100 Physiotherapists between the 
ages of 22-50 years of male and female genders in Bangalore. 
A self-reported physical activity assessment was taken using 
the IPAQ (International Physical Activity Questionnaire) based 
on inclusion and exclusion criteria. Outcome Measure: Par-
ticipants self-reported physical activity using the IPAQ Ques-
tionnaire, which comprises 4 generic items (Occupation, leisure 
time, domestic, transport). Analysis: Interpreting the data us-
ing the SPSS V. 20 software. Conclusion: This study shows that 
50% of physiotherapists are physically active and 36% are mod-
erate, and 14% are low in physical activity in Bangalore. 
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Introduction
Physical activity is a significant factor in every-

day life. Around 36.9% of the population in India is 
physically active [1]. Physical activity is often charac-
terized as “all physical movement created by skeletal 
muscles leading to a considerable increment of vitality 
utilization further on the ordinary level” [2]. Medium 
physical movement was characterized by an activity 
that expects 3-6 times the amount of vitality as the vi-
tality utilized during rest. Exercise is a physical devel-
opment that is arranged, organized, and replicated to 
increase the body’s fitness [3]. Physical movement has 
significant health benefits. It is related to progressive-
ly positive organic cardiovascular infection risk factor 
profiles in children and teenagers like low circulatory 
strain and increasingly good serum lipid and lipopro-
tein levels [4]. ICC (International Consensus Confer-
ence) held in 1993 on physical action rules for teenag-
ers are accumulated to grow systematically based rules 
which clinicians utilize in their counseling [5]. Physi-
cal activity has long been considered a crucial part of 
a healthy lifestyle. 

During the 20th century leading cause of death 
shifted from infectious to chronic diseases [6]. Sup-
pose an inactive society is to become a more active one. 
In that case, educational foundations must inform the 
public about the physical activities predicted to pre-
vent illness and advance well-being and a physically 
dynamic way of life [7]. It is also found that systemat-
ic mild-or-strenuous intensity exercises will decrease 
the hazard and side effects related to co-morbidities 
of obesity [8]. 

Different domains are there in which a person can 
be physically active, including somatic action executed 
outside of work hours (non-work related), which in-
corporates relaxation time, domestic (yard work), and 
transport. Mild to vigorous physical activity of 150 
minutes every seven days, yet the action at any rate of 
mild force and episodes of at least 10 minutes. 

Physical action can be assessed without anyone else 
reporting it (e. g., surveys or movement logs). Self-re-
port measures will, in general, overestimate physical 
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activity because of review and social appeal inclina-
tions. Well-being experts may have a huge assignment 
in increasing the physical activities of their patients. 
As indicated by an ongoing investigation, physiother-
apists irresistibly acknowledge that one should fill in 
as genuine participants for the progression of physical 
movement, and they must ‘’attempt to do what they 
say others ought to do’’. 

The principle objective of this study was to appraise 
the amount of physical activity in a gathering of Phys-
iotherapists. The physiotherapist’s physical activities are 
evaluated using the IPAQ questionnaire in this study. 
This provides the physical activities in various domains 
like occupational, transportation, domestic, and leisure 
time activities done by the physiotherapists. This study 
shows the physical activity levels based on their daily 
activities according to their age groups. 

Materials and methods

Methods: 

Design 
A cross-sectional study. 

Survey tool 
Statistical Package for Social Science (SPSS) soft-

ware was used to analyze the collected data. In this 
study, 100 physiotherapists were recruited. IPAQ 
questionnaires were used for this study. 

Procedure
There are 123 survey responses for this study, and 

data were collected from a convenience sample of phys-
iotherapists across Bangalore. To meet the eligibility 
criteria, the participants were approached to substan-
tiate that they are physiotherapists across Bangalore, 
have present patient contact, and have age groups 
between 23-50 years of both male and female. Those 
who are currently employed, academicians as physio-
therapists, are included in the study. Participants with 
temporary mobility impairment, deformities, psycho-
logical distress, visual impairment, cardiac history, or 
musculoskeletal and neurological disorders which af-
fected the participant’s physical activity are excluded 
from the study. Through email and phone, we recruited 
participants from private clinics throughout Bangalore. 
This study was done in November 2019 for 3 weeks. 
The survey was promoted through emails and phone.  

Findings: 

Participant characteristics: 
Fig. 1 shows that 123 participants responded to 

the survey, out of which 17 responses were incom-
plete (n=17), 6 replies were ineligible (n=6) because 2 
participants were >50 years of age group (n=2), and 4 
were not currently working (n=4). In this, the majority 
of respondents are working in private clinics. 

n = 123 participants
(Survey responses)

Incomplete survey (n= 17)

In eligible (n = 6)
>50 years old (n= 2)

Not currently working (n=4)

n = 100 complete surveys

Figure 1: Participant flow through the study. 

Data collection: 
IPAQ questionnaire was distributed among phys-

iotherapists through the mail and phone based on the 
inclusion and exclusion criteria across Bangalore. 

Data analysis: 
Data analysis was done using  the Statistical Pack-

age for Social Science (SPSS) V. 20 software. 

Outcome Measures: 

Questionnaire reported by self: 
IPAQL – International physical activity question-

naire is used to survey repeated, lengthwise, and pow-
er-wise individual’s physical activity in the previous 
week. The questionnaire is divided into 4 divisions 
1) Work-related, 2) Mode of transport, 3) Local, and 
4) Recreational. 35ml of oxygen 1 assessed Metabolic 
Equivalent (MET) values for 1kg of body weight for 
every physical activity in every area. Few MET values 
were given to less movement, bicycling, enthusiastic 
and strolling actions. MET values for every week in 
minutes were assessed in this data. 

Results

Descriptive of physical activity 
Fig. 2 shows the physical activity levels based on 

the MET minutes/week. The figure shows the prev-
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alence of physical activity based on the MET values. 
>3000 MET – minutes/week comes into the high 
physical activity group, i. e., 50% of physiotherapists 
are highly active. The moderate level includes >1500 
MET-minutes/week, i. e., 36% of physiotherapists are 
moderately active, and those low in physical activity 
have <600 MET-minutes/week, i. e., 14 % are low in 
physical activity. 

50%

36%

14%

High moderate low

Figure 2. The physical activity levels are based on the MET min-
utes/week. 

Table 1 shows the age-wise activity intensity based 
on the physical activities. Among this age group be-
tween 22-30, 42.5% of people are high in physical ac-
tivity, 43.8% moderate, and 13.7% are low in physical 
activity. Then the age group between 31-40 there are 
63.6% of people are high in their physical activity, 
18.2% are moderate in physical activity, and 18.2% are 
low in their physical activity. Then the 40 above age 
group includes high in their physical activities. 

Table 1
The age activity intensity based on the physical activities. 

AGE * Activity Intensity Cross-tabulation
Activity Intensity Total

High Mod-
erate

Low

AGE 22-30 Count 31 32 10 73
% within AGE 42.5% 43.8% 13.7% 100.0%

31-40 Count 14 4 4 22
% within AGE 63.6% 18.2% 18.2% 100.0%

40 
Above

Count 5 0 0 5
% within AGE 100.0% 0.0% 0.0% 100.0%

Total Count 50 36 14 100
% within AGE 50.0% 36.0% 14.0% 100.0%

Table 2 Regression table for impact analysis shows 
the coefficients and p-value in physical activity. There 

is a significant difference between the age groups 
(p < 0.000). Likewise, there is no significant difference 
between the genders (p < 0.173). Then there is no sig-
nificant difference between heights (p < 0.526). There 
is no significant difference in weight (p < 0.627). At 
the same time, no significant difference was observed 
in BMI (p < 0.462). This shows that only age-related 
significance is seen in the analysis of physical activity. 

Table 2
Regression table for impact analysis. 

Model Unstandardized Coef-
ficients

Standard-
ized Coef-

ficients

p-value

B Std. Error Beta
1 (Constant) 49109.320 80149.287 0.542

AGE 882.942 147.284 0.555 0.000
GENDER -3121.380 2275.594 -0.158 0.173
HEIGHT -318.691 500.500 -0.253 0.526
WEIGHT 323.374 664.128 0.242 0.627
BMI -1298.703 1759.950 -0.221 0.462

Dependent Variable: Physical Activity

Discussion
Generally, the physiotherapists recruited for this 

process are active individuals by finished the ques-
tionnaire, i. e., IPAQ–L. In this, 50% of physiothera-
pists are physically active. In any case, physiotherapy 
is conventionally a functioning occupation that ex-
pects the person to be on their feet working on an as-
sortment of physical undertakings for the day. This is 
agreed by the huge degrees of word-related physical 
action, as evaluated by oneself report questionnaire. 
In many places globally, non-communicable ailments 
have gotten a significant pestilence because of life 
changes, prompting a decline in physical activity and 
changing weight control plans [9]. Physical inactivity 
is the fourth driving risk factor for overall mortality. 
Urban and ecological strategies can increment phys-
ical movement levels in the population [10]. In this 
study, the main objective is to evaluate the physical ac-
tivity levels among physiotherapists. This study shows 
that 50% of the physiotherapists are physically active 
in the age group between 22-30 years. 

Self-report of physical activity is a comprehensively 
utilized strategy in epidemiological research because 
of its straightforwardness and lower use costs. Self-re-
port techniques incorporate review polls, interview 
administered recall, action journals, and mail over-
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views. Based on self-report data, a few research groups 
have attempted to characterize exercises based on their 
assessed vitality consumption using physiological in-
formation with different investigations and frequently 
gathered information on grown-ups [11, 12]. 

Van Mechelen et al. [13] surveyed physical action 
conducted over a 15-yr period of Dutch youngsters, 
starting with 13 years age group and finishing at 27 
years age group. During pre-adulthood, young ladies 
progressively noticeable help in moderate-power phys-
ical development than young men; yet, by prudence of 
their less support in heavy physical movement, they 
found that young ladies to have in a general sense low-
er levels of absolute physical action. Physiotherapists 
are in the job of promoting and helping people utilize 
a physical activity to maintain a dynamic and healthy 
body. Their particular data on work, development, ex-
plicit exercise, and refreshing with data on the impact 
of illness and inability on work is recommended in 
practice. Physiotherapists have an extensive apprecia-
tion of physical activity and utilize physical movement 
in different ways, at various levels, and inside various 
occupational zones. As individuals from multidisci-
plinary groups, physiotherapists work with various 
well-being proficient associates to add to address the 
effect of Non-communicable Diseases [14]. 

This study shows that the physiotherapists in the age 
group 23-30 are highly active compared to the other age 
groups. This study highlights that Physical activity for 
physiotherapists is more important as the physiothera-
pists are the health professionals who play a major role 
in increasing physical fitness in normal individuals. 

Although the IPAQ survey was utilized, they don’t 
report certain exercises well, for example, cycling ac-
tion for relaxation and the transportation areas from IP-
AQ–L. Participants were sent a questionnaire through 
email and requested to finish the IPAQ within the 7-day 
time frame. Be that as it may, not all surveys were fin-
ished around the same time, and hardly any members 
might not have announced, clarifying some absence of 
understanding. Interestingly, the not-out-of-the-ques-
tion connection discovered was for word-related phys-
ical action. Here that is dependable from a past report 
which meant that the self-reported questionnaire, from 
which the word related space demonstrated moderate 
concurrence with genuine workplace physical action. 
Word-related physical activity might be less difficult to 
audit since it is an anticipated, sorted-out piece from 
one to another week assortment. 

Here are some physical activities which have to 
be performed by every individual, including Physio-
therapists, in their daily life, i. e., 2-3 times each week 
Stretching, Push-ups, Partial sit-ups, Leg press, Sit-
ting and arrive at work out, weight lifting. 5-6 times 
each week Brisk Walking, Aerobic exercises, Dancing, 
Swimming, Sports. Every day to be active many ways 
are there like walk upstairs, Walk to office, House 
works, Gardening. These are all the physical activities 
to be performed daily by every individual. Further 
studies could be done on gender-related differences in 
physical activity with large sample size. 

Conclusion
This study concluded that the physiotherapists be-

tween the 23-30 age group are more active in physical 
activity than other age groups. There is an impact of 
age on physical activity and gender, and BMI on phys-
ical activity. Further investigations are needed relating 
to the physical activity interventions. 

Acknowledgments
The authors would like to express my sincere grat-

itude to the Krupanidhi Group of Institutions for sup-
porting the work through Krupanidhi Research Incu-
bator Center (K-RIC). 

References
1. Gupta G, Varghese P., Angaihi, “Self Reported 
Physical Activity Level and Barriers to Physical Activi-
ty in Youth of Bangalore, India”, Journal of clinical and 
Diagnostic Research. vol. 13, pp. YC10-YC13, 2019. 
2. Health and Social Affairs. Physical activity and 
health, Recommendations Report 2000; 2.
3. Bouchard C, Tremblay A, Leblanc C, Lortie G, Sa-
vard R, Theriault G. “Method to assess energy expen-
diture in children and adults”, Am J Clin Nutr. vol. 37, 
pp. 461-467, 1983. 
4. K Van der Horst, MJCA Paw, JWR Twisk, Van 
Mechelen W. “A brief review on correlates of physi-
cal activity and sedentariness in youth”, Medicine & 
Science in Sports & Exercise, vol. 39, pp. 1241-1250, 
2007.
5. Sallis JF, Patrick K, Long BJ. “Overview of the in-
ternational consensus conference on physical activity 
guidelines for adolescents” Pediatric exercise science, 
vol. 6, pp. 299-302, 1994.
6. Wasfi AS, El-Sherbiny AA, Gurashi E, Al Sayegh 
FU. “Sport practice among private secondary-school 



422 | Cardiometry | Issue 26. February 2023

students in Dubai in 2004”, East Mediterr Health J., 
vol. 14, pp. 704–714, 2008. 
7. Pate RR, Pratt M, Blair SN, W L Haskell, C A Mac-
era, C Bouchard, D Buchner, W Ettinger, G W Heath, 
A C King. “Physical activity and public health. A rec-
ommendation from the Centers for Disease Control 
and Prevention and the American College of Sports 
Medicine”, JAMA, vol. 273, pp. 402–407, 1995. 
8. Miller WC, Miller TA. “Attitudes of overweight 
and normal weight adults regarding exercise at a 
health club”, Journal of nutrition education and behav-
ior, vol. 42, pp. 2-9, 2010. 
9. Rao CR, Darshan BB, Das N, Rajan V, Bhogun M, 
Gupta A. “Practice of physical activity among future 
doctors: A cross sectional analysis”, International jour-
nal of preventive medicine, vol. 3, pp. 365, 2012. 
10. Bouchard C, Shephard RJ, Stephens T. “Physical 
activity, fitness and health. Consensus statement”, Hu-
man Kinetics Publisher, 1994 Champaign IL. 

11. Durnin JV, Lonergan ME, Good J, Ewan A. “A 
cross-sectional nutritional and anthropometric study, 
with an interval of 7 years on 611 young adolescent 
school children”, Br J Nutr. vol. 32, pp. 169-179, 1974.
12. Van Mechelen, W., J. W. R. Twisk, G. B. Post, J. Snel, 
and H. C. G. Kemper. “Physical activity of young peo-
ple: the Amsterdam longitudinal growth and health 
study”, Med. Sci. Sports Exerc, vol. 32, pp. 1610–1616, 
2000.
13. Active and Healthy; the role of Physiotherapy in 
Physical Activity (Briefing Paper) General Meeting of 
the European Region of the WCPT 2016 
14. Black B, Marcoux BC, Stiller C, Xianggui Qu, Ron-
ald Gellish. “Personal health behaviors and role-mod-
elling attitudes of physical therapists and physical 
therapist students: a cross-sectional study”, Phys Ther., 
vol. 92, pp. 1419–36, 2012. 



Issue 26. February 2023 | Cardiometry | 423

ORIGINAL RESEARCH Submitted: 3.02.2023; Accepted: 16.02.2023; Published online: 25.02.2023

Effect of Motor Control Based 
Shoulder Retraining Exercises 
on Supraspinatus Impingement

Geobin J Luke, V Kalidasan*

Krupanidhi College of Physiotherapy, Bengaluru, Karnataka, In-
dia

*Corresponding author: 
physio. kric@krupanidhi. edu. in, 

Abstract
Background. Supraspinatus muscle impingement is a con-
dition in which the muscle gets impinged in the articulating 
surfaces of the shoulder. The musculoskeletal dysfunction af-
fects the region under acromion, its bursa, the tendon part of 
the supraspinatus gets affected by this musculoskeletal dys-
function. 
Methods. Young male Individuals consisting of 40 numbers 
complaining of shoulder impingement symptoms were select-
ed under the inclusion and exclusion criteria under which the 
individuals were allotted into two (Control Group A and Exper-
imental Group B), each consisting of 20.They then underwent 
initial pre-intervention test with SPADI questionnaire and ROM 
assessment. The individuals then were given the assigned in-
tervention. 
Results and Interpretation. The analysis predicted that 
shoulder retaining exercises based on motor control is signif-
icant. 
Conclusion. Motor control retraining exercise was proved 
highly effective than conventional exercises in alleviation of 
pain and increasing shoulder ROM and functional capability of 
supraspinatus impingement. 
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Introduction
Shoulder disorders prevalence figures are approxi-

mately 6.9-26%. The coining of the term Supraspina-
tus Impingement Syndrome was by Charles S Neer, it 
is also known by other terms such as supraspinatus 
impingement, painful arc syndrome. [1] The superior 
border of the sub acromial space is by the acromio-
clavicular joint, and so during arm elevation, min-
imal rotator cuff impingement may be present; it is 
almost always present at 90° of shoulder abduction 
when there is faulty or inadequate scapular upward 
rotation, the rotator cuff structures are compressed on 
the acromion and coracoacromial ligament. [2] During 
forward flexion humeral rotation possess a high caus-
ative factor for impingement, as during medial rota-
tion of the shoulder the greater tubercle encroaches 
on the acromion, if the humerus is laterally rotated, 
there is a creation of space for arm elevation without 
impingement. [3] Close contact of greater tuberosity 
and coracoacromial arch is due to movements such as 
extreme upward or forward translations of articulat-
ing surface of humerus on the articulating surface of 
scapula, inadequate outward rotation of shoulder, and 
insufficiency of normal scapular elevation with rota-
tion and backward tipping, all of which is an outcome 
of humeral elevation. [4] 

Supraspinatus Impingement exhibits insufficient 
or faulty scapular vertical rotation, lateral rotation, 
and backward tipping during shoulder elevation. [5] 

These altered scapular movement differences ob-
served in individuals with SIS have been found to be 
related to reduction in subacromial space and com-
pression of rotator cuff tendons. [5] Passive neutraliza-
tion of scapula has shown to improve the subacromial 
space in individuals with SIS. Clinically the use of pas-
sive scapular positioning is a recruitment goal to add 
known subjects. [6] Sahrmann (2002) advocated to the 
that kinematic abnormality can incite disorders, and 
not only a product of it; that pain occur due to various 
incidents; and that movements as a result of habituat-
ed postures play a pivotal part in the causation of kine-
matic dysfunction. [7] 

Functional tasks are performed through a variety of 
different recruitment strategies. Acknowledging and 
categorizing movement faults is the current mode of 
rehabilitation of Musculo-skeletal disorders, the term 
Uncontrolled movement was first coined by (Comer-
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ford & Mottram 2011). [8] Identification of UCM a seg-
ment is most likely the descent of mechanical patholo-
gy. The natural resting position of the shoulder girdle 
is often changed from an ideal training position. The 
shoulder girdle is passively positioned into its neu-
trality and then palpation of reference landmarks to 
ensure neutral alignment for testing and retraining 
movement control. [8] 

Palpation guidelines for shoulder girdle neutral 
were followed to attain a neutral shoulder girdle. [8] A 
series of kinetic lateral rotation, internal rotation ab-
duction, extension, flexion tests are done to identify 
the UCM, correction exercises are taught based on 
the cause of overactive or underactive muscle group 
according to the orientation of the muscle. Shoulder 
impingement is one the most prevalent shoulder mus-
culoskeletal disorder, which will be caused due to ab-
normal muscle activation patterns, thus retraining the 
muscle patterns will help to avoid re – occurrence. [8] 

Learning is possible through some form of feedback. [9] 

Shoulder pain and disability was proved to be an ideal 
measure for function in such kinematic disorders. [10] 

Studies have shown that effect of movement con-
trol-based exercise to be of effective on patients with 
low back pain, [11] however the literature in regards to 
shoulder muscular skeletal diseases are scarce, and is 
limited in population of Indian decent. 

The study aimed to evaluate the effects of motor 
control-based shoulder retraining exercises when 
compared with conventional exercises on young male 
adults showing shoulder impingement symptoms. 
The motive of current study were to understand the 
effect of conventional exercise on shoulder ROM and 
shoulder function in supraspinatus impingement, 
To understand the outcome of motor control-based 
shoulder retraining exercises with respect to shoulder 
ROM and function in supraspinatus impingement. To 
cross examine the conventional exercises and motor 
control-based shoulder retraining in supraspinatus 
impingement. This study focuses to understand how 
motor control based retraining exercises can intervene 
in supraspinatus impingement. 

Methodology
Study design made as two groups, conventional 

and experimental Quasi Experimental study where 
convenient sampling technique was used for sampling. 
The sample size was according to Slovin’s formula, 
n = 70/1+70 x (0.05) 2 = 37.Thus 40 subjects were 

included. After obtaining the ethical clearance from 
Ethical Committee Ref (EC-MPT/19/PHY/005) 40 
individuals having supraspinatus impingement were 
allocated into two groups consisting of 20 individu-
als. The study was conducted at Krupanidhi College of 
Physiotherapy OPD and Physiotherapy Clinics in and 
around Bengaluru from July 2019-2020.The inclusion 
criteria were Painful arc is present during abduction, 
Positive Hawkins Kennedy test, [12] Pain on resisted ex-
ternal rotation, abduction of shoulder, VAS of 5 and 
below on shoulder pain, localized tenderness over the 
shoulder joint, age between 25 and 35.

The exclusion criteria were history of shoulder sur-
gery, dislocation, fractures, capsulitis, individuals with 
systemic diseases, structural impingements, and pres-
ence of Peri-arthritis shoulder and structural deformi-
ties of shoulder. 

Outcome Measures
VAS
SPADI
ROM

Statistical Analysis
Independent “t” test were used to predict positive 

implication for between and within group. 

Procedure
The subjects were explained about the study and 

treatment methods, indications and contra-indica-
tions, a written, signed consent was obtained, sugges-
tive of approval to be a part of the study. The individ-
uals underwent basic physical assessment to fit the 
inclusion or exclusion criteria. Individuals consisting 
of 40 numbers complaining of shoulder impingement 
symptoms was selected. They then underwent initial 
pre-intervention test with pain assessment using VAS, 
SPADI questionnaire and ROM assessment. The indi-
viduals were grouped into two, each consisting of 20, 
group A, B (Conventional and Experimental). 

Procedure for Conventional Shoulder 
Exercise[8] 

Self-capsular stretch 
Anterior capsular stretch
The subjects had to stand with the elbow in nine-

ty degrees flexion with humerus besides the body and 
outward rotated. The ulnar aspect of the forearm was 
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placed against a doorframe. Further the subject was 
asked to rotate their body away from the doorframe 
and as a result producing a stretch to the anterior as-
pect. 

Posterior capsular stretch
Subjects were guided to passively pull the arm to 

either sides, using the help of the contra lateral arm. [13] 

External rotator tubing Side lying external 
rotation

Subjects were on side lying position on the 
non-evaluating side, the head supported with a pillow 
placed, resistance band was placed between the elbow 
and torso and held in a position that is opposite to ex-
ternal rotation of shoulder, further the subjects were 
asked to rotate outward the shoulder opposed to the 
resistance of the resistance band. 

Prone rowing
Subjects on prone over the Swiss ball. Then the 

subjects had to hold dumb bells in front of the ball. 
The subjects were asked to perform a shoulder exten-
sion with retraction of the scapula down and back-
ward, and to simultaneously flex the elbow into 900.
This position was maintained for one to two seconds 
and was relaxed back to starting position

Strengthening of biceps, triceps and lower 
trapezius

In biceps strengthening the subjects were in stand-
ing position with resistance band of minimum elas-
ticity fastened contra lateral to elbow flexion and to 
perform an elbow flexion against the resistance of the 
resistance band. 

For triceps strengthening the resistance band was 
fastened contra lateral to elbow extension, and were 
guided to perform an elbow extension against the re-
sistance band. 

In reference to lower trapezius strengthening the 
resistance band was fastened overhead and the sub-
jects were asked to pull the resistance band downward 
in abducted shoulder. 

Procedure for Motor Control Retraining 
Exercise (Experimental) [8] 

Individual was assessed with a battery of motor 
control tests to analyze and categorize the UCM and 
necessary retraining was taught. 

Retraining exercises for scapular control
Dissociation of abduction to 90° along with gleno-

humeral rotation timing retraining was performed. 
Further progressed to the subjects in supine lying with 
arm abducted 90° and Dissociation of medial rota-
tion retraining was performed. Next progression to 
standing position with arms by the side and dissocia-
tion of lateral rotation retraining was performed. The 
subjects were in standing position and Dissociation of 
extension to 15° along with rotation timing retraining 
was performed. The subjects were positioned in prone 
position with arm overhead Dissociation of lateral ro-
tation retraining was performed. The cuing given was 
wrist lifts. 

The subjects were in prone position with arm over-
head, Dissociation of medial rotation retraining was 
performed. The cuing given was elbow lifts. 

Retraining exercise for glenohumeral control
The subjects were instructed to stand with arms by 

the side and dissociation of lateral rotation retraining 
was performed. They were instructed to lie supine po-
sition with arm abducted 90°and dissociation of me-
dial rotation retraining was performed. They were in-
structed to be in standing position and dissociation of 
extension to 15° retraining was performed. They were 
instructed to be in prone position and Dissociation of 
lateral rotation retraining was performed. The cuing 
given was wrist lifts. They were instructed to lie in 
prone and Dissociation of medial rotation retraining 
was performed. The cuing given was elbow lifts. 

The retraining exercises were continued to the 
point of which the patient was able to perform the 
function without the help of verbal cuing or tactile 
feedback. Exercises were executed in a slow manner 
with control and done for two minutes and repeat-
ed10 times. They were requested to do the exercises 
for 2-3 times a day for 70 days, with 5 re-visits during 
the study period, to ensure optimum performance of 
exercise. The individuals again underwent the SPADI 
questionnaire and ROM assessment for post interven-
tion outcome. 

Result
SPSS version 20 with 0.05 alpha value was used. 

Mean SD, for demographics and outcome were re-
solved using descriptive statistics (Table 1 and Ta-
ble 2). The variable; age, was studied using unpaired 
“t” test. Gender was researched by Mann Whitney U 
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test. Difference in shoulder range of motion scores 
between groups was scrutinized using unpaired t test 
and for within paired “t “test. 

Table 1
Number of Participants in the study in Control and Experimen-
tal Group

  Fre-
quency

Per-
cent

Valid 
Percent

Cumulative 
Percent

Control
F 8 40 40 40
M 12 60 60 100
Total 20 100 100

Experimental
F 8 40 40 40
M 12 60 60 100
Total 20 100 100

Table 2
Mean and SD of Age in Control and Experimental Groups

Mean N Std. 
Devia-

tion

Std. 
Error 
Mean

Cor-
relation

Sig. 

Pair 1 c Age 28.80 20 3.071 .687 .379 .099
E Age 29.95 20 3.517 .786

In the Group A, the mean age is 28.80 and SD is 
3.071, the mean of paired difference of Pre- Post Vas 
is 3.300 with standard deviation of 1.380 which was 
significant. The mean of Pre SPADI and Post SPADI 
was 19.70 with standard deviation of 9.73, the mean of 

paired differences of Pre-Flexion and Post Flexion was 
-17.75 with standard deviation of 13.61 which was sig-
nificant. In the Group A, the mean of paired differenc-
es of Pre Extension and Post Extension was -8.25 with 
standard deviation of 2.93 which was significant. The 
mean of paired differences of Pre Abduction and Post 
Abduction was -17.00 with standard deviation of 7.32 
which was significant. The mean of paired differences 
of Pre Adduction and Post Adduction was -8.50 with 
standard deviation of 3.28 and which was significant. 
The mean of paired differences of Internal Rotation 
was -10.50 with standard deviation of 11.11 which was 
significant. The mean of paired differences of External 
Rotation was -30.50 with standard deviation of 7.09 
which was significant (Table 3). 

Group B The mean of paired difference of Pre- Post 
Vas is 3.750 with standard deviation of 1.446 which 
was significant. And the mean of paired difference of 
Pre SPADI and Post (Table 4). 

SPADI was 29.350 with standard deviation of 
13.299, the mean of paired differences of Pre- Flex-
ion and Post Flexion was -20.00, standard deviation 
of 14868 which was significant. The mean of paired 
differences of Pre Extension and Post Extension was 
-11.500 with standard deviation of 4.007 which was 
significant. The mean of paired differences of Pre Ab-
duction and Post Abduction was -20.00 with standard 
deviation of -15.131 which was significant. The mean 
of paired differences of Pre Adduction and Post Ad-

Table 3
Inter group comparison of mean values of VAS, SPADI and ROM of experimental group (GROUP A) 

S No Variables

Paired Differences

T df Sig. 
(2- tailed) Mean Std. Devi-

ation
Std. Error 

Mean

95% Confidence Inter-
val of the Difference
Lower Upper

1 PRE VAS – POST VAS 3.3 1.38 0.309 2.65 3.94 10.69 19 0.000
2 pre SPADI – post SPADI 19.7 9.73 2.178 15.14 24.25 9.04 19 0.000

3 Pre flexion (0-180) – Post flexion 
(0-180) -17.75 13.61 3.045 -24.12 -11.37 -5.82 19 0.000

4 Pre Extension(0-40) – Post 
Extension(0-40) -8.25 2.93 0.656 -9.62 -6.87 -12.56 19 0.000

5 Pre Abduction (0-180) Post 
Abduction (0-180) -17 7.32 1.63 -20.42 -13.57 -10.37 19 0.000

6 Pre-Adduction(0-40) – Post-Ad-
duction(0-40) -8.5 3.28 0.734 -10.03 -6.96 -11.57 19 0.000

7 Pre Internal Rotation(0- 70) – 
Post Internal Rotation(0- 70) -10.5 11.11 2.48 -15.69 -5.3 -4.22 19 0.000

8 Pre External Rotation(0- 90) – 
Post External Rotation(0- 90) -13.5 7.09 1.58 -16.81 -10.18 -8.51 19 0.000
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duction was -10.500 with standard deviation of 5.826 
and which was significant. The mean of paired differ-
ences of Internal Rotation was -18.00 with standard 
deviation of 9.515 which was significant. The mean 
of paired differences of External Rotation was -16.25 
with standard deviation of 8.091 which was significant 
(Table 5). 

However, when comparing between groups the 
mean of VAS and SPADI Post score in Group A was 
11.500 with a standard deviation 11.59.The mean 
ROM Post score was -12.5833 with standard deviation 

of 4.167 having a variance of 277.70.The mean of VAS 
and SPADI Post score in Group B was 16.550 with a 
standard deviation 18.101.The mean ROM Post score 
was -16.041 with standard deviation of 4.160 having a 
variance of 508.09.Hence, a positive notable advance-
ment was observed proving the experimental group is 
noteworthy. 

Discussion
During arm elevation, minimal rotator cuff im-

pingement may be present; it is almost always present 

Table 4
Inter group comparison of mean values of VAS, SPADI and ROM of experimental group (GROUP B) 

S No Variables

Paired Differences

T df Sig. 
(2- tailed) Mean Std. Devi-

ation
Std. Error 

Mean

95% Confidence Inter-
val of the Difference
Lower Upper

1 PRE VAS – POST VAS 3.75 1.44 0.32 3.07 4.42 11.59 19 0.000
2 pre SPADI – post SPADI 29.35 13.29 2.97 23.12 35.57 9.86 19 0.000

3 Pre flexion (0-180) – 
Post flexion (0-180) -20 14.86 3.32 -26.95 -13.04 -6.01 19 0.000

4 Pre Extension (0-40) – Post 
Extension (0-40) -11.5 4 0.89 -13.37 -9.62 -12.83 19 0.000

5 Pre Abduction (0-180) Post 
Abduction (0-180) -20 15.13 3.38 -27.08 -12.91 -5.91 19 0.000

6 Pre-Adduction (0-40) – 
Post-Adduction (0-40) -10.5 5.82 1.3 -13.22 -7.77 -8.05 19 0.000

7 Pre Internal Rotation (0- 70) – 
Post Internal Rotation (0- 70) -18 9.51 2.12 -22.45 -13.54 -8.46 19 0.000

8 Pre External Rotation (0- 90) – 
Post External Rotation (0- 90) -16.25 8.09 1.8 -20.03 -12.46 -8.98 19 0.000

Table 5
Comparison of mean values and standard deviations between the groups in conventional and experimental exercise strategies 
with variance. 

  N Mean Std. Devi-
ation Std. Error

95% Confidence Inter-
val for Mean

Minimum Maximum
Lower 
Bound

Upper 
Bound

Conventional

1 2 11.5 11.59 8.2 -92.69 115.69 3.3 19.7
2 6 -12.58 4.16 1.7 -16.95 -8.21 -17.75 -8.25
Total 8 -6.56 12.48 4.41 -17 3.87 -17.75 19.7

Model
Fixed Effects  6.07 2.14 -11.81 -1.3   
Random Effects   13.34 -176.16 163.04   

Experimental

1 2 16.55 18.1 12.8 -146.08 179.18 3.75 29.35
2 6 -16.04 4.16 1.69 -20.4 -11.67 -20 -10.5
Total 8 -7.89 16.93 5.98 -22.05 6.26 -20 29.35

Model
Fixed Effects  8.308 2.937 -15.08 -0.705   
Random Effects   18.06 -237.37 221.58   
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at 90° of shoulder abduction when there is faulty or 
inadequate scapular upward rotation, the rotator cuff 
structures are compressed on the acromion and cora-
coacromial ligament. [2] Passive neutralization of the 
scapula increases the subacromial space in individuals 
with SIS. [5] 

The current study perceived that motor con-
trol-based intervention in supraspinatus impingement 
improved range of motion and reduced pain immedi-
ately post-intervention. SPADI and ROM were used to 
document Pain and reduced function. A similar study 
was done by Peter W et al., [14] using 10-week motor 
control intervention, Peter W et al in their investi-
gation involved SPADI as the primary outcome tool 
(19.2 ± 9.2). While the present study shows 34.61 ± 
10.01 as the index measure proving the significance. 
The SPADI scores are more significant in the previ-
ous studies. There are few differences between Peter 
W et al and the present study. Predominantly Peter W 
et al. [14] demonstrated how muscle activation timing 
is different between participants with shoulder im-
pingement and healthy participants to understand the 
underlying cause of a shoulder impingement, how-
ever the present study focused onto reassessing the 
effectiveness of retraining exercises implying motor 
control strategies. Regularization on the profound ef-
fects and conventional ideas were deficit in the work 
of Peter W et al. The current protocol shows Flexion 
with mean and SD of 145.75 ± 20.08 in conventional 
and 158.50 ± 13.87 in experimental with a significance 
of p < 0.025, Extension with mean and SD of 34.25 ± 
5.45 in conventional and 38.00 ± 3.77 in experimen-
tal with a significance of p < 0.016, Abduction with 
mean and SD of 123.50 ± 23.46 in conventional and 
139.50 ± 23.67 in experimental with a significance of 
p < 0.038, Adduction with mean and SD of 32.00 ± 
6.77 in conventional and 36.00 ± 4.76 in experimen-
tal with a significance of p < 0.037, Internal Rotation 
with mean and SD of 57.50 ± 8.51 in conventional and 
64.00 ± 10.46 in experimental with a significance of p 
< 0.038, External Rotation with mean and SD of 50.50 
± 14.77 in conventional and 62.00 ± 16.34 in experi-
mental with a significance of p < 0.025.

The muscle is deemed efficient based on its ability 
to produce tension. The tension throughout a contrac-
tion is inconsistent, especially if the muscle is a two 
joint muscle which has to change length to produce 
movement. The force a muscle produces is a result of 
both active and passive parts of muscle. [6] 

The mid-range where the active length–tension 
curve is maximal is the resting length of the muscle. 
In this position, the maximum number of actin–myo-
sin cross linkage is present. Physiological inadequacy 
occurs where the actin filaments overlap each other 
causing lesser cross-bridge linkage to the myosin fil-
ament. The muscle adapts to a position that has been 
maintained habitually be it in a lengthened position 
or shortened position, its length–tension relationships 
adapt accordingly. Pain is elicited more significantly 
in patterns of slow motor unit recruitment and less 
significance in fast motor unit recruitment patterns. [6] 

Professional knowledge regarding such change in 
outlook is highlighted as replacement ideals; balanc-
ing kinesia; Muscular insufficiencies amidst unnat-
ural activity; hyperactive synergists; co-contraction 
rigidity restraint abnormalities. Inhibition and faulty 
facilitation can be identified as abnormal alteration 
of normal recruitment. One-joint stabiliser muscles 
demonstrate a recruitment problem. They appear to 
increase their threshold, become less responsive to 
low load stimulus and respond best when the load 
becomes greater. As a consequence, the multi-joint 
mobilisers take over the stability role. They appear to 
decrease their threshold and become more reactive to 
a low load stimulus. Therefore, the mobilising mus-
cles appear to respond to low load activities such as 
postural sway, maintained postural position and slow 
movement of the unloaded limb. The application of 
this knowledge to the design and implementation of 
retraining strategies to address UCM helps retrain the 
mobilizer muscles and the stabilizer muscles. [6] 

Conclusion
This study can be concluded by stating that dy-

namic elements that maintain the overall functional 
integrity of the shoulder can be boosted by that motor 
control exercises. This study suits as a preliminary evi-
dence to inculcate the habit of shoulder motor control 
based shoulder exercises promote better function. 
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Abstract
Background. Helmet use is become mandatory by the Indian 
govt. in the year of 2016.After the helmet law the prevalence of 
helmet users increased up to 80%. Other 20% populations re-
fused to wear helmet while riding due their own reasons such as 
some founds wearing of helmet causing suffocating, heaviness 
over neck muscles or some feels headache too. Among various 
postural disorders, forward head posture (FHP) has found to 
be commonest. It occurs when position of the head is forward 
to a plumb line passing over the centre of gravity. The good 
posture could be present, as the external auditory meatus allied 
with the plumb line. FHP can be assessed by using various as-
sessment methods and Cranio-vertebral angle (CVA) method is 
highly reliable method to measure FHP, which indicates smaller 
the angle greater the FHP. The aim of the study was to evaluate 
the postural changes in cervical spine and presence of neck 
pain among helmet users riding motor bike. 
Method. Total 300 subjects participated in the study and were 
assessed by self- made questionnaire, out of which 260(Male= 
189, Female= 71) subjects were taken in the study as they were 
fulfilling the inclusion criteria. Then dividing them into two groups 
based on complaining of pain on neck (with neck pain and with-
out neck pain) using Numeric pain rating scale (NPRS). CVA was 
measured using MB-Ruler software for both the groups. 
Result. The results shows CVA has a significant correlation 
with helmet weight (p value=0.000), BMI (p value=0.04), years 
of riding (p value=0.037) and days of riding per week (p val-
ue=0.031). NPRS showed to have significant correlation with 
helmet weight (p value=0.046) and weight of the bag (p val-
ue=0.012). 45% of study populations were having FHP and 66% 
populations were having neck pain. 
Conclusion. The study concludes that helmet weight has sig-
nificant impact on both neck pain and forward head posture. 

The incidence rate of forward head posture was greater among 
with neck pain populations. 
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Introduction
In India Musculoskeletal disorders (MSDs) are 

widespread, with large costs and impact. Various sur-
veys on employees have reported the prevalence of up-
per extremity symptom to be 20 to 30% or more [1]. In 
the year of 2014, the driving and road related accidents 
claimed to be 13, 787 motor bike rider’s lives in accor-
dance to National Crime Records Bureau (NCRB) of 
India [2]. Recent studies commented that road traffic 
injuries will become the fifth foremost cause of death 
by 2030 [3].

According to Indian motor vehicle act, while rid-
ing the motor cycle, wearing of helmet is mandatory. 
Wearing helmet is chiefly liable to acceleration/decel-
eration and rotational forces as it is voluntarily move-
able in three dimensions and inhabits a reasonably un-
stable position, and is being secured only by the neck 
[4]. 

Cranio-vertebral region has a two atlanto-occipital 
joints and atlanto-axial joint. Of the cervical rotations 
50% occurs at the atlanto-axial joint whereas 10% to 
20% flexion and 25% extension of the occiput occurs 
at the atlas. Only 10° flexion and 5° extension occurs at 
the atlanto axial joint. The lower cervical region com-
prises of five vertebral bodies exhibiting a modified 
block like quality which reflects its ability to bear and 
transmit loads [5]. In overall health care, importance 
of posture is frequently studied [6]. A study found that 
there is an increased in cervical lordotic curve among 
bike riders due to prolong riding time and faulty sit-
ting posture [7]. Forward head posture (FHP) is con-
sidered as one of the most frequently observed pos-
tural disorder, occurs when the head shifts anteriorly 
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from the line of gravity. In good posture, the head 
must be situated directly on the neck and shoulders, 
alteration of this ideal orientation put pressure on up-
per back muscles and on neck muscles, that could lead 
towards recurrent neck pain and tiredness of muscles 
as take place in FHP [6]. Smaller Cranio-vertebral an-
gle (CVA) is indicative of FHP [8, 9]. Cranio-vertebral 
angle is trustworthy index for identifying the posture 
of head and neck [9]. The re-alignment of the head’s 
ideal posture on the cervical spine in the direction of 
extension, was highly effected by helmet’s mass [10]. 

There have been studies concluding co-relation be-
tween limited ROM and work related postural changes, 
which are quite evident nowadays. However postural 
changes arising due to wearing of helmets among the 
motor bike riders are yet to be explored. Understanding 
the relation of helmet wearing with neck pain and cer-
vical postural changes may help us to consider various 
ergonomic options to prevent the later. Thereby arising a 
need to evaluate the cervical postural changes and pres-
ence of neck pain due to wearing of helmet for longer 
period of time. The objectives of the study were 1) to find 
out neck pain among helmet users and 2) to evaluate the 
postural changes in cervical spine among helmet users. 

Methodology
This cross sectional study was accepted and con-

ducted in congruence with the guiding principle of the 
ethical Committee of Krupanidhi College of physio-
therapy, Bangalore, Karnataka. The purpose and pro-
cedure of the study were described individually to the 
subjects. On their approval, a signed formal consent 
was attained from the interested participants. 

Study was conducted in the OPD of Krupanidhi 
College of physiotherapy, Bangalore, Karnataka for 
duration of 8 weeks (from 23rd December 2019 to 10th

February 2020). A total of 300 subjects volunteered, 
of which 260 healthy male and female aged between 
20- 30 years were included in the study as they fulfilled 
the selection criteria. Subjects riding motorbike with 
wearing helmet at least for six months were recruit-
ed for the study. Subjects with cervical rib, fracture 
or injury of cervical column, cervical fusion; history 
of cervical surgery or facial trauma; cervical congen-
ital anomalies, thoracic, lumbar spine eg. Scoliosis, 
thoracic kyphosis; repeated middle ear infection; any 
neurogenic conditions eg. Cervical radiculopathy, im-
pingement, cervical spondylosis conditions were ex-
cluded [11] from the study. 

Materials used for the study were Digital camera 
(Sony cyber shot DSC- WX220/B 21.2MP), Adhesive 
marker, Tripod, MB ruler software, Paper, Pen, Lap-
top, weighing machine. 

Numeric pain rating scale(NPRS) [12] which is a 
highly reliable scale to grade neck pain was used in 
our study to identify the presence and absence of neck 
pain in the subjects. Then the subjects were divided 
into two groups, with neck pain and without neck 
pain. 

After dividing the participants into two groups of 
with neck pain and without neck pain, CVA was mea-
sured for them using the MB ruler software. CVA is 
the angle formed at the insertion of a horizontal line 
through the spinous process of C7 and a line through 
the tragus of the ear. For measuring CVA, participants 
were instructed to stand in erect position. Then they 
were examined for forward head posture in sagittal 
plane by using digital camera with tripod. The camera 
was adjusted and raised to a height of 1.5m above the 
ground level till the examiner visualizes the partici-
pant precisely. Examiner asked the subject to do cer-
vical flexion and extension for three times to achieve 
a natural position. Then the photo was taken from lat-
eral view and uploaded in the MB ruler software for 
measurement of CVA [13]. CVA was analysed in MB 
ruler software for each group. CVA less than 48 degree 
indicates a forward head posture (FHP) [13, 14]. 

Fig 1: Photogrammetric method, measuring CVA in MB ruler 
software

Where, α – Measured angle, d – Measured distance. 

Statistical Analysis
Cranio-vertebral angle (Degree) and Numeric pain 

rating scale (NPRS) were considered as outcome vari-
ables. Age, BMI, Helmet weight, years of bike riding 
with helmet, Riding hours per day, Distance of riding 
bike per week (km), were considered as explanatory 
variables. P value <0.05 was considered statistically 
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significant. Pearson’s correlation was done between 
explanatory variable and outcome variables. Crosstab 
analysis was done to assess relationship between neck 
pain and forward head posture changes. IBM SPSS 
version 22 was used for statistical analysis. 

Results 
Majority of riders in the study were male (N = 189) 

compare to smaller sample of female rider (N = 71). 
Out of 71 female subjects, 50(70%) subjects were hav-
ing neck pain and 21(30%) subjects were not having 
neck pain. Out of 189 male subjects, 122(65%) sub-
jects were having neck pain and 67(35%) subjects were 
not having neck pain. 

Table 1
Cross-tabulation between gender and neck pain in the study 
population (N= 260). 

Gender Neck pain Total 
Present Absent

Female 50 (70%) 21 (30%) 71 (100%) 
Male 122 (65%) 67 (35%) 189 (100%) 
Total 172(66%) 88(34%) 260 (100%) 

Majority of riders in the study were male (N = 189) 
compare to smaller sample of female rider (N = 71). 
Out of 71 female subjects, 35(49%) subjects were hav-
ing Forward head posture and 36(52%) subjects were 
not having Forward head posture. Out of 189 male 

subjects, 83(44%) subjects were having Forward head 
posture and 106(56%) subjects were not having For-
ward head posture. 

Table 3 reveals that Helmet weight (p value= 0.046), 
weight of the bag (p value = 0.012) had a significant 
impact on Neck pain. BMI (p value = 0.04), helmet 

 

A brief explanation was given about the research topic, purpose of the study and signature 
was taken on the consent form from all the participants. 

 

 

 

 

 

 

Total 300 subjects were participated in the study. 

Subjects were assessed using self-made questionnaire 

Total 260 (Male:189 and female: 71) participants were added to the study and on the basis of 
NPRS, participants were divided into two groups (with neck pain and without neck pain)  

Subjects with neck pain(N = 174) Subjects without neck pain(N= 86) 

Subjects were assessed for postural change in cervical region by analysing CVA in MB ruler 
software. 

Fig 2: Flow chart describing the selection of study populations. 
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Fig 3: Presence of neck pain between female (F) subjects (70%) 
were found to have neck pain more than that of male (M) sub-
jects (65%). 

Table 2
Cross-tabulation between gender and Forward head posture in 
study population (N= 260). 

Gender FHP Total 
Present Absent

Female 35 (49%) 36 (51%) 71 (100%) 
Male 83 (44%) 106 (56%) 189 (100%) 
Total 118 (45%) 142 (55%) 260 (100%) 
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weight (p value 0.000), years of riding (p value 0.037), 
days of riding per week (p value = 0.031) were signifi-
cantly impacting FHP. 

Out of 260, 153 subjects were using light weighted 
helmet, whereas 90 were using medium weighted hel-
met and 17 were using heavy weighted helmet. The 
incidence rate of FHP was 10% among light weighted 
helmet users; 94% among medium weighted helmet us-
ers and 100% among heavy weighted helmet users. This 
revealed that heavy weighted (over 2kg) helmet users 
has greater incidence rate of forward head posture. 
Table 4
Cross-tabulation of neck pain and forward head posture in the 
study population (N =260). 

Neck pain Forward head posture Total 
Present Absent 

Without neck pain 38 (43%) 50 (57%) 88 (100%) 
With neck pain 80 (47%) 92 (53%) 172 (100%) 
Total 118 (45%) 142 (55%) 260 (100%) 

The table shows incidence rate of FHP (47%) 
among population with neck pain was more than that 
of without neck pain population. 
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without neck pain with neck pain

Presence of Forward Head Posture

Fig 5: Presence of Forward Head Posture between with neck 
pain and without neck pain. 

Out of 260, 153subjects were using light weighted 
helmet, whereas 90 were using medium weighted hel-
met and 17 were using heavy weighted helmet. The in-
cidence rate of Neck pain was 64% among light weight-
ed helmet users; 70% among medium weighted helmet 
users and 65% among heavy weighted helmet users. 
This revealed that heavy weighted (over 2kg) helmet 
users has greater incidence rate of having Neck pain. 

Table 5
Cross-tabulation of helmet weight and forward head posture in 
the study population (N=260). 

Helmet weight Forward Head Pos-
ture

Total 

Present Absent
Low weight (1-1.49kg) 16 (10%) 137 (90%) 153 (100%) 
Medium weight (1.5-2kg) 85 (94%) 5 (6%) 90 (100%) 
Heavy weight (over 2kg) 17 (100%) 0 17 (100%) 
Total 118 (45%) 142 (55%) 260 (100%) 

Table 6
Cross tabulation of helmet weight and neck pain in the study 
population (N= 260). 

Helmet weight Neck pain Total 
Present Absent

Low weight (1-1.49kg) 98 (64%) 55 (36%) 153 (100%) 
Medium weight (1.5-2kg) 63 (70%) 27 (30%) 90 (100%) 
Heavy weight (over 2kg) 11 (65%) 6 (35%) 17 (100%) 
Total 172 (66%) 88 (34%) 260 (100%) 

Discussion
Vehicle discomforts are a localized and transient 

type discomforts. Commonly, only the body parts 
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Fig 4: Presence of Forward head posture between female (F) 
subjects (49%) were found to have Forward head posture more 
than that of male (M) subjects (44%). 

Table 3
Correlation of all parameters with Numeric pain rating scale 
and Cranio-vertebral angle in the study population (N= 260) 

Parameters Pearson correla-
tion

P value

NPRS CVA NPRS CVA
BMI(kg/m2) -0.009 -0.127 0.885 0.040
Helmet weight(kg) 0.124 -0.552 0.046 0.000
Years of riding motor 
bike

-0.015 -0.129 0.808 0.037

Riding hours (per day) 0.068 -0.077 0.274 0.215
Days of riding bike (per 
week) 

0.059 -0.134 0.340 0.031

Distance covered per 
week (km) 

0.006 -0.026 0.917 0.680

Weight of the bag (kg) 0.155 -0.049 0.012 0.435
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which have the highest frequency of usage are affect-
ed and the discomfort diminished after a few hours or 
days (less than 3 days after operating the vehicle for 
prolonged sessions i. e. more than 2 hours) [15]. Fur-
thermore, vehicular discomfort could be the result of 
various independent or dependent variables such as 
working posture, workstation design, the work; and 
even other means such as vibration, shocks and jerks 
which originated from the external environment. It was 
also reported that prolonged exposure to the source 
of vehicular discomfort could lead to musculoskeletal 
disorders [15]. When using helmet while driving, the 
muscles are less able to deal with the improved stabili-
ty and posture demands, which accelerate fatigue [16]. 
The mass of the helmet increases spinal compression, 
as well as cervical instability, requiring increased ster-
nocleidomastoid activity to stabilize the head-neck 
joint [17]. The motorbike riders are often exposed with 
vibration and have high risks to expose the work related 
musculoskeletal disorders (WMSDs) [18]. 

Neck pain and forward head posture are a common 
disorder prevailing among individuals of different 
population. This study has hypothesized that there is 
presence of neck pain cervical postural changes among 
motorbike riders due to weight of helmet. The result 
showed that female subjects (70%) were having higher 
incidence rate of neck pain than that of male subjects 
(65%). We also found that female (49%) subjects were 
also having higher incidence rate of FHP than that of 
man (44%) subjects. Based on NPRS, 66% of popula-
tion had neck pain. Comparing NPRS with the oth-
er variables that helmet weight (p value= 0.046) and 
weight of the bag (p value= 0.012), they were found 
to have significant correlation. This could be possibly 
due to over use of neck muscle and thus causing neck 
muscles weakness and creating neck pain among sub-
jects [19]. Comparison of CVA with various variables 
showed that helmet weight (p value= 0.000), BMI (p 
value= 0.04), years of riding (p value= 0.037) and days 
of riding per week (p value= 0.031) were significant-
ly impacting CVA. Poor driving posture with head 
load could be possible reason for the decrease in CVA 
and thus causing forward head posture. CVA with 
was found significant with helmet weight (p value = 
0.000), BMI (p value = 0.04), years of riding (p value = 
0.037) and days of riding per week (p value = 0.031). A 
previous study done on Prevalence and Risk Factors of 
Musculoskeletal Disorders of Motorcyclists also have 
found that relatively high levels of musculoskeletal 

diseases (MSDs) among motorcyclists are endorsed 
to the fact that riding involves excessive use of body 
parts (Such as neck, shoulder, upper back and lower 
back and legs) to maintain stability while riding. Also 
while riding, they have to maintain sitting and fixed 
the posture for long, which results in muscular fatigue 
and discomfort [20]. 

A study done to find out the occurrence and in-
tensity of spina pain in motorcyclists revealed that 
sitting more than 20 minutes accelerate in decreased 
of muscle rigidity and causes non contractile tissues 
(ligaments, joint capsules) forcibly hold the functions 
of stabilizers. Deep rooted pressure of ligaments leads 
to structural disorders thus lessening the flexibility 
and competence. In such condition human body stim-
ulates pain which effects cervical positional change by 
26.8% [21]. 

Indian government has made an act to compulso-
rily wear helmets while driving two wheelers as it’s a 
life-saving tool for motor bike riders. Study had found 
wearing helmet decreases the risk of head injury and 
risk of severity of injury too [22]. A study done to iden-
tify the effects of isometric neck exercises in improv-
ing cervical range of motion in long time helmet wear-
ers revealed that wearing helmet for longer duration 
produces fatigue in the para-spinal muscles, which 
may lead to weakness and pain. Helmet also causes 
restriction on neck movements which could influence 
the neck and produce pain over the neck region. The 
neck muscles works against gravity will undergo un-
due tension which could results in early fatigue of the 
muscles and leads to neck injuries [23]. 

In our study, subjects with neck pain have 47% of 
incidence rate of FHP. A previous study was done on 
the relationship between head posture and severity 
and disability of patients with neck pain, revealed that 
CVA was lesser among neck pain population [24]. The 
neck pain can significantly stimulate FHP. The results 
of the current study also revealed that populations us-
ing helmet weight over 2kg, has higher chances to have 
both pain on neck and FHP. Pawaria S et. al (2019) 
had found on their study that the forward translation 
of the head due to forward head posture, causing con-
striction of dorsal structures of spine via zygapophyse-
al facet joints and intervertebral discs [25]. It further-
more causes decreasing of zygapophyseal joint capsule 
size and lessening of the intervertebral foramina, 
brings about compression of nerve root. Sometimes 
upper back muscles and lower cervical muscles be-
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comes ischemic due to over load and continuous work 
to neutralize the gravity pull and thus resist the stan-
dard lateral flexion movement [26]. 

Present study shows that helmet weight has signif-
icant impact on neck pain, whereas weight of the bag 
act as a confounding factor for the same. Present study 
has also exposed the noteworthy effect on posture of 
cervical spine due to prolong wearing of helmet. Years 
of riding, days of riding per week and BMI works as 
confounding factors for the postural change in cer-
vical spine among motorbike riders. This can further 
cause severe nerve compression, muscle fatigue over 
neck muscle and also can lead to limitation in neck 
movement. The incidence rate of FHP (47%) among 
with neck pain population was more than that of with-
out neck pain population. 

To avoid getting neck pain and forward head pos-
ture it is thus advisable to take some precautions to-
wards cervical region. They should follow ergonomic 
advice for motor riding [26, 27] and should do regular 
cervical exercises to strengthen the muscles, to main-
tain rage of motions of cervical joint. If a person feels 
neck pain while riding motorbike, they should visit to 
a physiotherapist for proper assessment and treatment. 

Future studies on detailed evaluation type of hel-
met uses, type of bike, functional limitations can be 
done on large number of volunteers to get better in-
sight on musculoskeletal issues in motor bike riders. 

Limitations 
Our study was conducted on relatively smaller 

sample size. The types of bike, helmet type was not 
considered during the study. 

Conclusion
The conclusion of the study revealed the presence 

of significant correlation between helmet weight and 
neck pain; FHP and helmet weight. With neck pain 
populations has greater incidence rate of FHP (47%) 
than that of without neck pain population. 
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ABSTRACT
Background: Mobile phones are becoming an absolute need 
in routine life. Mobile gadgets have developed into a portal to a 
wide selection of creative and competitive activities. The ease of 
use and cost effective of mobile phones has led to an increase 
in their popularity of gaming in past decade. Prior reports show 
that students who involve themselves in gaming activities on 
mobile phones, spend approximately 3 to 4.5 hrs on the activity. 
Due to scarcity of information and need to explore the associa-
tion between hand strength and dexterity among smart phone 
gamers and its consequences on functions of hand. 
Objective: To evaluate the hand strength and dexterity among 
gaming and non gaming population. 
Method: After getting consent 288 subjects were recruited 
based on the inclusion and exclusion criteria from College’s 
in and around Bangalore South for this study. Accordingly the 
candidates were divided into case and control group. The as-
sessment for grip strength, pinch strength and dexterity using 
HHD, Pinch meter and Jebsen Taylor hand function test was 
done. The analysis of obtained data was done using descriptive 
and inferential statistics by SPSS. 
Results: There is a statistically significance association seen 
in grip strength, pinch strength and dexterity with the p-value 
< 0.05.
Interpretation and Conclusion: There was a strong associa-
tion existed between the hand strength and dexterity in gaming 
population compared to non gaming population

Keywords
Grip strength, pinch strength, hand dexterity, Students, Gamers, 
Non gamers. 
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Introduction
A Mobile phone is a gadget that allows you to make 

and receive phone calls over a radio link while travel-
ling across a large region(1). Mobile phones have be-
come an indispensable part of our daily lives. Many 
people feel incomplete without these small devices (1). 
Over the past ten years, popularity of mobile devic-
es and games has increased as a result of their conve-
nience, entertainment, and ease of use. A research on 
game play in Finland shows that in less than a decade 
(2009-2018), the percentage of individuals using mo-
bile devices to play games increased dramatically, from 
44% to 57% (4). With the rapid advancement in mobile 
technology, many desktop computer applications have 
been ported to mobile gadgets such as smart phones 
and tablets, particularly in the case of game applica-
tions (2). The modern environment mobile gaming 
when compared to gaming at the turn of the century, 
seems very different. Thanks to new generations of 
cellular networks (3G, 4G, 5G), powerful and relative-
ly inexpensive touch screen consumer devices, and a 
continually updated stream of software and services. 
With today’s prevalent technology players are able to 
connect with other gaming users through online gam-
ing platforms. These video games have multiple com-
ponents that make them very pleasurable: immersive 
surroundings, in-game accomplishments, and social 
play (1, 2). China Internet Network (CNNIC) study, 
the growth index of mobile online games has reached 
9.6%, with teens being the dominant user demograph-
ic(6). Another research shows students who involve 
in gaming approximately spends around 3-4.5 hrs 
only on gaming. The term “problematic mobile video 
gaming” refers to a situation when players become ex-
cessively dependent on mobile games and are unable 
to quit playing them for an extended period of time.. 
The hand grips are important and basic functions for 
daily life activities. Stable hand grip and object manip-
ulation are frequently used movements performed in 
activities of daily living (ADL) and occupational field. 
Any reduction in hand grip strength, control and co-
ordination ability can be caused by physical and physi-
ological factors (1, 2). Prehension is the act of grabbing 
or grasping, and prehensile refers to the adaption of 
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an organ for holding onto or encircling a hand object. 
Only the hand is a prehensile organ in humans. The 
risks and side effects of continuous usage of a smart-
phone include dry eyes, computer vision issues, neck 
and shoulder troubles, De Quervain’s tenosynovitis, 
thumb and wrist weakness, and others (9). The thumb 
and wrist weakness is caused by repetitive flexion and 
extension movements over the wrist and fingers, as 
the amount of time spent on smart phone increases 
it produces discomfort and tiredness Furthermore, 
repeated wrist flexion and extension are recognized 
to be among the major causes of carpal tunnel syn-
drome. Hand, arm, and shoulder injuries are on the 
rise due to the increased use of computers and smart 
phones at work, home, and school. Play station thumb 
is a repetitive stress injury (RSI) brought on by playing 
PlayStation games nonstop for long periods of time. It 
can cause blisters on the thumb tips and soreness in 
the thumbs. Additionally discomfort, pain, stiffness, 
edema, numbness, or tingling in the hands, wrists, 
elbow and in long run affect the shoulders, back and 
neck. (11). These challenges would reduce the hand’s 
functioning over time and might lead to psychological 
concerns as to a bad quality of life. 

Materials and Methodology
Ethical Clearance was acquired from the institu-

tional ethical committee approval from Krupanidhi 
College of Physiotherpahy, Bangalore (Ref. No: EC – 
MPT/21/PHY/010). The study design is an observa-
tional case control research study and a convenient 
sampling technique was performed in College’s in and 
around Bangalore South. The study was conducted in 
between June 2021 – July 2022.People with neurop-
athy, such as CTS, radiculopathy, prior contracture, 
tendon lesions, anyone who had hand trauma in the 
previous six months, anyone experiencing hand pain 
or inflammation, participants using controllers or 
desktops to play mobile games, and individuals who 
induced in gaming for three hours or less were ex-
cluded. Each interested participant were signed the 
informed consent for the study was explained. 

Participants were invited to volunteer in a Google 
Form survey exploration, and a pertinent link was 
sent to them through email, based on the information 
gathered from questionnaires submitted via a Google 
form. Assessment forms were allotted to the gaming 
population and the participants were asked to monitor 
their everyday gaming time duration and document 

it in the assessment form given. Relative report was 
collected every week for 16 weeks (2 months) and de-
pending on the outcomes and criteria’s the case and 
control group was chosen. Age, gender, dominant 
hand, and number of months spent playing games on 
a smartphone were all noted for each participant. 

288 college students of age ranging between 18–
25 years were embraced in the study. Among the 288 
pupils, 144 regularly played games on their smart 
phones considered as case group, whereas the other 
144 did not considered as control group. 

Clinical Assessment of Grip strength, pinch 
strength and dexterity. 

The dominant and non-dominant extremity were 
assessed for grip and pinch strengths (measured in ki-
lograms). They were determined using a Jamar hand 
dynamometer and pinch meter (Sammons Preston, 
Inc., Bolingbrook, IL, USA). The participants main-
tained their arms in the positions recommended by 
the American Society of Hand Therapists while sit-
ting: elbow bent 90 degrees, forearm in neutral, wrist 
in neutral, shoulder abducted and rotated in a neutral 
position. Each participant squeezed as hard as they 
could on the dynamometer handle while maintaining 
maximum grip contraction. With a 30- second pause 
in between each repetition, Three times this move-
ment was performed. Poorer grip and pinch strengths 
were indicated by lower scores, which were deter-
mined as the average of the three trials. 

Similarly dexterity is also tested using Jebsen tay-
lore hand function scale (JTHFT). The test is given 
while the subjects were made to sit in front of an ad-
justable table following the JTHFT’s defined proto-
cols. The test is made up of seven subsequent subtests 
that represent fine motor, non-weighted, and weight-
ed function of hand in ADL. These include writing, 
turning over 3-by-5-inch cards (which simulates turn-
ing pages), lifting small everyday objects, simulating 
feeding, and stacking checkers, picking up empty large 
cans, and picking up weighted large cans. The sub-
tests were presented in the same order, starting with 
the non-dominant hand and working up to the dom-
inant hand. All subtests included verbal standardized 
instructions, followed by particular questions to guar-
antee test familiarity. The measurement outcome in-
cluded how long it took to complete each subtest (in 
seconds); the most time allowed for a subtest was 120 
seconds. After computing the total duration for each 
of the seven subtests, the final score was calculated. 
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Greater degrees of hand function were indicated by 
lower scores. The data was created and filled in a excel 
spread sheet. There was a comparison among the two 
groups. Results of an appropriate data analysis were 
documented. 

Statistical Analysis: 
SPSS (version 29.0) was used in analysis of data for 

windows. Descriptive statistics was performed for the 
demographic variables and outcome variables. Chi 
Square test was used to find association between the 
variables such as hand held dynamometer used for 
grip strength, pinch meter for pinch strength and Jeb-
sen Taylor hand function test to access hand dexterity

Hypothesis

Null hypothesis (H0): 
There is no association between hand grip and 

dexterity amongst gamers as compared to non-gamers 
population. 

Alternative hypothesis (H1) 
There is a association between in hand strength 

and dexterity when compared between gamers and 
non-gamers population. 

Results
According to the study, the students were included 

based on inclusion criteria and record of their playing 
duration in mobile phone for a minimum of 4 hours to 
be considered for case group and others were consid-
ered for control group. Table 1- shows that out of 288 
participants, 144 participants belonged to the gaming 
group and 144 participants belonged to the Non-gam-
ing group. Therefore there is equal distribution in 
both the groups

Table 1
Frequency Distribution of Gamers

No of participants Gamers Non gamers
288 144 144

In the above table 2, descriptive analysis was done 
to compare grip strength between gamers those who 
played in mobile phone for a minimum of 4.5 hours 
and non-gamers,. Mean and Standard deviation of 
right and left hand was 24.9±9.53 and 25.27±8.684 
for grip strength with game playing students in case 

group. when compared to subjects in control group 
were mean and Standard deviation of grip score in 
right and left hand was 25.58±10.229 and 26.50±8.873 
of non gamers. 

Table 2
Descriptive Statistics of grip strength

Grip strength
Gamers Non gamers

Right Left Right Left
Mean 24.90 25.27 25.58 26.50
Standard deviation 9.538 8.684 10.229 8.873

In the above table 3, mean and standard devia-
tion test was performed. Students of case and control 
group’s pinch grip (key pinch) were calculated with 
pinch meter. The subjects mean score in the case 
group ranged between 1.66 – 8.16. A mean and SD of 
4.86 ±2.47 and 4.298±2.410 was seen in above table 
which showed pinch strength with gaming in both 
right and left hand. The subject in the control group 
showed mean and SD of 5.0±2.08 and 5.0±2.03 where 
the subjects mean score ranged between 2 – 8.16 in 
non gaming students in both right and left hand

Table 3
descriptive analysis of pinch strength

Pinch strength
Gamers Non gamers

Right Left Right Left
Mean 4.86 4.29 5.005 5.0056
St. deviation 2.47 2.41 2.087 2.0388

Table 4
Descriptive analysis of dexterity

Dexterity
Gamers Non gamers

Right Left Right Left
Mean 37.803 50.02 38.157 50.921
Standard deviation 3.4313 4.101 4.3043 6.1409

 

Dexterity was calculated using jebsen taylor hand 
function test, mean and SD of right and left hand was 
38.157±4.304 and 50.921 ± 6.140 in the above table 
indicates for dexterity with in case group when com-
pared to subjects in control group where their mean 
and SD of dexterity score in right and left hand was 
38.157±4.304 and 50.921 ± 6.140 respectively. 

The above table shows significant association be-
tween the case and control of grip strength score for 
right and left hand with χ2 = 500.33 and x2= 614.076, 
p = 0.001 p(<0.05) and right and left hand score with 
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x2= 300.681 and x2 =354.819, p = 0.001 p(<0.05) for 
dexterity. This shows that the variables are statistically 
significant (<0.05). 

Table 5
Chi-square test for association of hand strength and dexterity

GRIP STRENGTH
Value P

RT Pearson Chi-Square 500.33 0.001
LT Pearson Chi-Square 614.076 0.001

DEXTERITY
RT Pearson Chi-Square 300.681 0.001
LT Pearson Chi-Square 354.819 0.001

In such cases, null hypothesis is rejected and al-
ternative hypothesis is accepted for the variables grip 
strength and dexterity. This indicates that there is sta-
tistical association between grip strength and dexterity 
score suggesting that the grip strength, pinch strength 
and dexterity is affected in the students who involve in 
mobile gaming

Discussion
Nowadays, it’s typical for students to play smart 

phone games for several hours a day, assuming inap-
propriate postural positions. As a result, these students 
might experience musculoskeletal problem. This study 
analyzed the interactions between the level of smart 
phone gaming and the consequences of smart phone 
overuse on students functional hand performance 
with in general pinch strength, and hand grip. In our 
study, samples of 500 students were screened, and 288 
participants were picked based on inclusion and ex-
clusion criteria. These contestants were split into case 
and control groups, with the case group indicating our 
gaming population. The case group participants were 
further asked to monitor there total gaming time ev-
eryday for 4 weeks Both the case- control group were 
then assessed for grip strength, pinch strength and 
hand dexterity using hand dynamometer, pinch gauge 
and jebsen taylor hand function test and results were 
obtained and documented

During our investigation, our results showed sig-
nificance of all the variables in which the case group 
had high risk of having reduced hand strength and 
dexterity comparatively to the control group. 

Ahmad Osailan (2021) conducted a study in 
which extended use of mobile devices was linked to 
poorer hand-grip and pinch-grip. Although the mod-

est association, the study found that smart phone us-
age length, along with age, may be a role in hand mus-
cle strength. 

Nadia L. Radwan, (2020 jan) conducted a study, 
the level of smartphone use, according to the re-
sults, dramatically reduced grip strength, hand-pinch 
strength, and DASH scores. In the group of high-fre-
quency smart phone users, grip and hand-pinch 
strength were weaker on the dominant side than the 
non-dominant side which might be the result of the 
repetitive finger motions required for modern smart 
phone designs, which include clicking, scrolling, swip-
ing, tapping, gaming and hitting buttons. These condi-
tions may have an impact on muscular effort, tendon 
excursion, and fingertip forces. 

İNal EE, Demirci K, et al (2015) gave a study that 
contrasted two groups of young adults who used smart 
phones excessively (high and low) with subjects in the 
control group did not use smart phones, it was dis-
covered that high-frequency smart phone users had an 
enlarged median nerve, more pain in the thumb, de-
creased pinch strength, and impaired hand functions 
compared to low-frequency smart phone users. 

Jonsson P, Johnson PW et al (2011) concluded 
that holding cell phones while keeping your fingers 
and wrist flexed could be damaging. Flexing and ex-
tending the fingers and wrist repeatedly is necessary 
for texting or playing video games, which would prob-
ably put a lot of stress on the joints, tendons, and asso-
ciated muscles. 

Deepak Sharan, MathankumarMohandoss 
(2015) conducted a study where statistically suggested 
that mobile phones and gadgets like notepads, tablets 
etc which promote the predominant use of thumb or 
single finger while texting or utilizing the controls 
were associated with higher prevalence of MSDs. 

According to our study it was evident that there 
is significant difference between grip strength, pinch 
strength and dexterity Score which proves significant 
association between mobile gaming and hand strength 
and dexterity (p<0.005) in student population. The 
possible significant result could be due to prolong 
hours of gaming, repetitive thumb movements to ac-
cess the game controls on screen, the practice of in-
correct hand position during gaming, practice of odd 
postures which not only affect the hand but also can 
lead to pain and distress to upper extremity and neck. 

A lack of social and out door participation, poor 
social contact particularly in this pandemic condition. 
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Additionally with regards to ergonomic and psycho-
logical factors interact to increase the risk of muscu-
loskeletal disorder

Conclusion
There is a considerable significance found between 

the hand strength (grip and pinch strength) and dex-
terity in gaming and non gaming participants. There 
is positive association in hand strength and hand 
function among participants who belong to gaming 
population when associated to the non gaming pop-
ulation. To lower the prevalence of hand disorders, it 
is essential that prevention efforts are consider among 
students, specifically on the duration of playing and 
position of hand during the game. 

Limitations
• Limited sample size. 
• The study period was insufficient
• Study was conducted over a single population
• Limited age group
• No consideration of people who participate in 

workout or sports was taken
• No consideration of BMI was taken. 

Future Scope of Studies
Further studies can be conducted on a larger sam-

ple size and diverse population. study duration should 
be considered. People who participate in activities such 
as sports, gym/any other activity that would hamper 
the study should be taken into consideration. Preva-
lence studies should be conducted. Some occupational 
related education camps can be organized in the Col-
leges about the risk factors of prolong gaming and its 
effects on hand and other musculoskeletal problems. 
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Abstract
Background: Hemiplegia shows the partial weakness of the 
body where balance and walking abilities are majorly affect-
ed. Exergaming can enhance balance after a stroke by utilizing 
game-specific exercises. Hence, the study aims to identify the 
effects of multi-exergames training on the parameters of bal-
ance and gait in hemiplegic subjects. Methods: The select-
ed study subjects were forty-two as per the inclusion criteria 
and were allotted to a single group using convenient sampling. 
The Berg balance scale (BBS) was used to measure balance 
parameters, and the Dynamic gait index (DGI) was used for 
gait. The subjects were given exergaming training combined 
with conventional physical therapy exercises for 6 consecutive 
weeks 4 times a week. After a post-test evaluation, the pre-
test and post-test data were examined using descriptive and 
interferential statistics. Findings: The study findings for the DGI 
pre-test were  (16.83±1.102), and the Post-test was  (21.05±1.248, 
P = 0.001). BBS pre-test was (41.02±3.605) and Post-test was 
(46.33±3.746,  P = 0.001). A significant improvement was noted 
in the balance and gait parameters using paired t-tests. Nov-
elty and Applications: There is a paucity of literature on the 
efficacy of multi-exergames training on balance and gait in 
hemiplegic patients. Hence there is a need to study the effects 
of multi-exergames training on balance and gait in hemiplegic 
patients. 

Keywords
Hemiplegia, virtual reality training (VRT), balance, and walking 
ability. 
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1. Introduction
Stroke is characterized as “rapidly acquired clini-

cal symptoms of focal (or global) impairment of brain 
function, lasting longer than 24-48 hours or resulting 
to death, with no clear cause other than of vascular 
origin” [1]. Stroke has a high mortality rate, and survi-
vors may endure visual and/or speech loss, paralysis, 
and disorientation. Stroke is characterized by how it 
strikes people down [2]. 

A stroke affects 15 million individuals globally an-
nually [2]. The estimated incidence is 119-145/100, 000 
people. According to current population-based stud-
ies, the prevalence rate remains high, 334-424/100, 
000, indicating a major cause of death [3]. In addition 
to age and gender being the non-modifiable risk fac-
tors, hypertension and lack of exercise are direct risk 
factors [4]. 

The disability diminishes the individual’s QOL, 
and, as a result, lack of community participation im-
poses a significant socio-economic weight on soci-
ety [5]. Following a stroke, several elements of balance 
functions are changed, including a delay in regain-
ing balance and lower limb activities [6]. Also, patient 
shows sluggish walking pace, which are all signs of 
balance impairment, which may increase the risk of 
falling, being apprehensive about the fall can lead the 
subject to sedentary lifestyle and an increase in dis-
ability, resulting in a lower QOL  [7]. The gait patterns 
vary widely depending on the level of rehabilitation [8]. 

Being characterized as hemiplegia on either right 
or left side [9]. nine in ten stroke patients show im-
mediate paralysis. Stroke survivors continue to have 
significant locomotor abnormalities and challenging 
recovery [10]. 

Conventional treatments, as well as neurophysio-
logical techniques, are used in physiotherapy treatment. 
Neurophysiological Methods: Muscle Re-education 
[11], Neurodevelopmental Methodologies: – Sensorim-
otor Approach [12], Brunnstrom’s Therapy [13], Neurode-
velopmental Therapy (Bobath) [14], PNF Approach [15], 
Stroke Motor Relearning [16], Modern Task-Oriented 
Approach [17]. 
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The Xbox Kinect is a low-cost virtual reality gam-
ing device. It is a camera system without a controller 
that works with infrared technology and Smart tech-
nology features such as hand gestures, facial expres-
sions, verbal commands, and body movement. This 
application tracks many body parts in real-time for up 
to two players, and it is the 3D full-body video game 
system that reads and includes the movement of the 
entire body in the game [18]. 

Lee et al. [19] demonstrated the benefits of exer-
games on walking abilities in patients affected with 
stroke and the noted progress in muscle strength. 
Considering the benefit, it’s been suggested that the 
exergames program could be an adjunct to traditional 
rehabilitation. 

Following the above evidence, a necessity arises to 
explore the benefits of exergames program on balance 
and walking capacity in hemiplegics, as it could bene-
fit the rehabilitation process. 

2. Materials and Methodology

2.1 Subjects
After acquiring approval from the IEC of 

Krupanidhi College of Physiotherapy (reference 
number EC-MPT/21/PHY/016), the study proce-
dure was well explained to the forty-two patients. 
The study was designed as a single group pre and 
post-test experimental study with a convenient sam-
pling approach. The study was conducted at OPD of 
Krupanidhi College of Physiotherapy, Hospitals in 
and around Bangalore, and Home care centers. The 
study duration was from June 2021 to June 2022.In-
clusion criteria were ischemic stroke with Middle ce-
rebral artery involvement, Sub-acute phase (4 weeks 
to 6 months). The capability of independent walking 
of 10m with or without walking aids, patient able 
to do a Single leg stance for more than 5 seconds, 
Mini-mental state examination MMSE score of > 24, 
both male and female gender with the age limit 40 to 
70 years. 

Hemorrhagic stroke subjects with Sensory or glob-
al aphasia, Orthopedic impairment of the trunk and 
lower limb, Visual and auditory deficits, Lower limb 
fractures, and a history of seizures in the last 6 months 
were excluded. The treatment was one session per day, 
4 days a week for four weeks. The participants received 
30 minutes of multi-Exergames Training and 30 min-
utes of Conventional therapy. 

2.2 Procedure

2.2.1 Multi-ExerGames Training
The participants were given multi-exergames 

training along with conventional therapy. Patients 
were instructed and demonstrated about the train-
ing program. The multi-exergame comprises five 
different games for the affected lower limb a) Tar-
get kick: The goal of the game was to score a total 
of maximum points by hitting the targets with the 
ball and has to clear a wave of targets to increase the 
time limit. b)  Discuss whether the participant has 
to twist their bodies or crouch down and raise their 
arm at a 45-degree angle. c) Pin rush: The purpose of 
the game was to have an unlimited number of bowls 
to clear as many pins as possible. Once a set of pins 
were cleared, a new set replaced them. The partic-
ipant begins with 60 seconds to clear as many pins 
as possible. During the training, participants have to 
bowl with both arms. The best technique is to use a 
double windmill movement, with two arms opposite 
one another. d) Hurdles: Participants must step over 
an obstacle by raising a foot. As they get closer to the 
obstacle, it turns orange and green. They will have 
to jump as soon as the light turns green, and then 
they will continue sprinting. Sufficiently tiny jumps 
should suffice. e) Sprints: the participant should run 
as far as possible before the time limit runs out. The 
duration was set to 3 min for each segment of the 
precise game under supervision. 

2.2.2 Conventional Therapy
Participants also received conventional phys-

ical therapy. Exercises were Ankle rolls, Gastro 
soleus stretch, Hamstring stretch, Bridging, Ter-
minal knee extension, and Parallel bar exercises. 
The treatment duration was set to 30mins under 
supervision. 

2.2.3 Measurement Tools 
The gait parameters were measured by the Dynam-

ic gait index [20], and balance was measured by the Berg 
balance scale [21]. 

2.2.4 Statistical Analysis
The data was analyzed using SPSS version 29.0.To 

determine the significance of differences between 
variables for dynamic gait index (gait) and berg bal-
ance scale (balance), the paired t-test was used. 
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3. Results
The average age is 53.21 years for 40 to 70 years. 

The average the BMI of the subjects collected between 
males and females was 26.676 /m2 as shown in table 1.

Table 1
Age and BMI of study subjects

Variables Mean Std. Deviation
Age in years 53.21 9.246
BMI 26.676 2.1824

Responses received were more from males than fe-
male subjects as shown in table 2.

Table 2
Distribution of study subjects

Gender Frequency percentage
Male 32 76.2
Female 10 23.8

The change in mean values indicates the progress 
in both variables. 

 Results obtained after the analysis using paired 
t-test reflect the significant improvement in DGI, 
having a Pre-test score of 16.83±1.102 post-test score 
of 21.05±1.248 (P= 0.001). Whereas for BBS, it is 
41.02±3.605 and 46.33±3.746, respectively (P=0.001) 
as shown in table 3.

Discussions
Hemiplegia is paralysis that only affects one side of 

the body. Another crucial component of stroke survi-
vors’ restoration is gait recovery [9]. After a stroke, indi-
viduals have a wide range of walking abilities based on 
the level of sensorimotor impairment [8]. 

The study objective was to evaluate multi-exerga-
mes’ effects on gait and balance in hemiplegic subjects. 
The p-value indicates a significant improvement in 
gait and balance measures in this research. 

Our study results are favoured by Henrique et al 
[22], demonstrating improvement in the balance with 
the score of (23.63±6.10, p <0.002) in the experimen-

tal group and (28.53±9.45, P <. 001) in the control 
group, similar results were found in the effects of ex-
ergames on balance after stroke. Similar results were 
also noted in the study by Aslam et al [23], showing an 
improvement in balance (P<0.001). Interestingly Ma-
lik et al [24] showed supportive outputs by comparing 
the effects of task-oriented training to virtual reality 
training on stroke patients’ mobility, physical perfor-
mance, and balance by demonstrating a significant 
difference in Berg Balance Test scores compared to the 
control group (p= <. 005). After training, both groups 
significantly improved on the Dynamic Gait Index 
(p = <. 005). 

Lee et al [19] showed VR training successfully im-
proves both upper and lower limb function (SE=0.045, 
CI=0.336-0.513). Results for each item were statisti-
cally significant (p < 0.05). VR training might thus be 
beneficial in enhancing functional outcomes in chron-
ic stroke patients in their walking abilities (BBS). 

Multi-exergames training and Virtual reality have 
improved sensory and motor function in neurological 
disorders [25, 26]. 

Exergame’s use of bodily movement creates a feel-
ing of amusement for the patients and boosts their ad-
herence to exercise regimens [27]. 

VR amplifies the sensory-motor cortex firing, ac-
celerating or increasing functional motor recovery 
[28]. While utilising a VR, the mirror neuron system 
(MNS) may undergo usage-dependent plastic alter-
ations, which the technology may accelerate. Viewing 
an action–even a simulated one–enables the recruit-
ment of motor programming stored in the brain and 
would later aid movement execution recovery [29]. 

Virtual reality masks the physical characteristics 
and can impact and broaden the cortical regions as-
sociated with MNS activation by theta and gamma 
oscillations. The recovery of stored motor memory 
traces has been connected to theta activity, whereas 
gamma activity might be associated with visual target 
inputs [30]. The participation of many brain networks 
exhibiting the patterned recruitment of locomotor 
cells with the task-driven neural processes in the MNS 

Table 3
Outcome measures pre-test and post-test evaluation

Parameter Pre-test 
mean

Post-test 
mean

Difference in 
Mean

Standard 
deviation

t p Significant/No signif-
icant

DGI 16.83 21.05 -4.214 1.507 -18.127 0.001 Highly Significant
BBS 41.02 46.33 -5.310 2.181 -15.779 0.001 Highly Significant
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might provide insight into this extensive involvement 
[31]. Virtual reality may result in a stronger and more 
widespread adaptation in the brain cells, mainly the 
Broca’s area and ventral premotor cortex (putative 
MNS), having the interplay within the Mirror neurons 
of the brain, thereby augmenting locomotor function 
gain [32]. 

5. Limitation and Suggestions
The study was conducted only on a single group. It 

can be done to compare with Action observation ther-
apy (AOT) to know the efficacy of the intervention for 
the lower limb. The findings of the study cannot be 
generalized to all stroke patients. It can be performed 
with chronic stroke patients and with a large sample 
size to know the effectiveness. The study lacks fol-
low-up; the long-term effect of the intervention can 
be checked. 

6. Conclusion
Hemiplegia can result in functional restriction 

due to lower extremity weakness. It was proposed 
that multi-exergames training is a useful interven-
tion for enhancing hemiplegic individuals’ lower ex-
tremity function. The results demonstrate that adding 
multi-exergames training to the rehabilitation routine 
significantly improved stroke patients’ lower extrem-
ity function, balance, and gait. In order to improve 
a patient’s functional ability in hemiplegia, it is pro-
posed that multi-exergames training be used as ad-
junct training to be included with the conventional 
programme. 
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Abstract
Introduction: Orientia tsutsugamushi is the bacterium that 
causes scrub typhus. By being bitten by a larval trombiculid 
mite(chigger), it is transmitted. The incubation period is 10-14 
days. Fever, headache, body aches, and sometimes rashes are 
the most common symptoms. The hallmark is the characteris-
tic eschar lesion-scab at the site of chigger bite and regional 
lymphadenopathy. The severity of the illness varies from per-
son to person ranging from fever to multi-organ involvement. 
Scrub typhus is diagnosed in the laboratory using serological 
tests such as ELISA IgM and Immunofluorescence IgM and 
molecular test -real-time PCR. Though the organism can be 
isolated using egg and cell culture is confined to the referral 
or research laboratories having biosafety level 3 facilities. The 
disease is managed with doxycycline or chloramphenicol and 
the organism does not respond to penicillins. 
Aim: To eloborate a case report of scrub typhus in a 41-year-
old female patient in our tertiary care hospital. 
Materials and Methods: laboratory work up of a single pa-
tient with clinical suspicion of scrub typhus was carried out us-
ing TruNat, Molbio for detection of Orientia tsutsugamushi. All 
other differential diagnosis of fever including Dengue, were also 
evaluated to confirm the diagnosis 
Conclusion: Considering scrub typhus as differential diagnosis 
of fever is suggested

Keywords
Scrub typhus, Rickettsial disease, Orientia tsutsugamushi, Es-
char, Chigger bite. 
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Introduction: 
Scrub typhus, a rickettsia disease caused by Ori-

entia tsutsugamushi causes acute febrile illness. It is 
transmitted through the bite of a trombiculid mite[1]. 
Incubation period ranges from 10-14 days. Fever as-
sociated with headache, body aches, and sometimes 
rashes are the most common symptoms. In some cas-
es, vesicular lesions are seen due to the feeding of the 
chigger (larval mite) that gradually progress to eschar. 
-central crust which is black in color surrounded by an 
erythema associated with regional lymphadenopathy. 
The eschar lesion evolves in the following manner: a) 
A vesicle is observed in the early stages surrounded by 
an erythematous border. b) Then the lesion progresses 
with a black coloured crust appearance at the centre 
surrounded by erythema. c) The classic eschar lesion 
forms 6–8 days after the onset, and the scales cover-
ing the crust gradually thicken. d) The crust gradual-
ly contracts, and the surrounding scales thin out and 
vanish, leaving just a scar-like, whitish macule (indi-
cating fibrosis). e) In the edematous area, the lesion 
cures with reddish-brown hyperpigmentation [2]. 

The severity of the illness varies from person to 
person ranging from febrile flu-like illness to multi-
organ involvement. The presence of eschar is strongly 
suggestive of scrub typhus and the diagnosis is con-
firmed in the laboratory using serological tests that 
detect IgM antibodies indicating current illness, The 
test use ELISA, Immunofluorescence and Rapid im-
mune chromatography principles. 

Case History: 
A 41-Year-old female patient, presented with com-

plaints of fever (4 days), headache, myalgia, abdomen 
pain & vomiting for 3 days. The fever was intermit-
tent, and the vomiting was nonprojectile and not 
blood-stained. There was no history of cough with 
expectoration. She further gave the history of noting 
a black-colored lesion in the right inframammary re-
gion. There was no history of antimicrobial intake pri-
or to admission. 

Regarding epidemiology history, she was a house-
wife and not involved in any agricultural activity. She 
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had not travelled to any malaria-endemic areas like 
Rameswaram, Chennai, or coastal region of Tamilna-
du, or other parts of India. 

Clinical Examination: 
At the time of admission on 1 November 2022, she 

had the following clinical signs on general examina-
tion: Temperature was 101°F; conjunctival pallor pres-
ent vitals were normal. 

On local examination, she had an ulcerative le-
sion with a central black scab and peripheral hyper-
pigmentation on the right mammary region. (figure: 
1)*. There was no generalized lymphadenopathy. On 
abdominal examination generalized tenderness was 
present but no organomegaly. 

Figure 1: eschar* 

On 6 November 2022 patient had a right eye con-
junctival injection and it was diagnosed as anterior 
uveitis

The following were the laboratory findings: 
Haemoglobin -9.7 gm /L; Platelet count was -75000 

lakhs/mm3; ALT (75U/L) and AST (167U/L) were ele-
vated and ALP (97 IU/L) was normal; serum bilirubin 

– 0.8 mg/dL; Serum albumin – 3.1 gm/dL; No signifi-
cant abnormalities detected on ultrasonography of ab-
domen and pelvis; Chest x-ray was normal. 

Microbiological investigations: Dengue NS1 anti-
gen & IgM were negative 

Scrub typhus real-time PCR (TrueNat, Molbio): 
Orientia tsutsugamushi DNA was detected 2.4x 102

copies /ml ** 

Diagnosis: 
Presumptive clinical diagnosis of Scrub typhus on 

eschar lesion was confirmed. The patient has managed 
with doxycycline for 7 days. The patient started show-
ing clinical improvement from the next day onwards 
and the fever subsided. She was discharged after 7 days 
of admission. 

Discussion: 
The rickettsia are intracellular parasites that live 

freely in cytoplasm of host cells which were released 
when infected host cell membrane are destroyed. [3] In 
South and East Asia, northern part of Australia, many 
island of the Indian Ocean, and western Pacific, scrub 
typhus is endemic & re-emerging. Scrub typhus is typ-
ically characterised by eschar at the mite feeding site, 
fever, and lymphadenopathy. [4] 

The clinical presentation of the patient is depen-
dent on the host factors and virulence of the strain. 
Macrophages and the endothelial cells are the target 
cells. Dissemination to multiple organs is through the 
endothelial cells via macrophages and lymphocytes. In 
majority of cases it involves the liver and spleen. The 
bacteria subsequently enters the circulation, causing 
perivasculitis and focal or systemic vasculitis in numer-
ous organs, which causes serious complications. They 
include meningoencephalitis, interstitial pneumonitis, 
acute respiratory distress syndrome, acute Renal Fail-
ure, acute Liver Failure, myocarditis, pericarditis. [5] 

With the advancement of technologies, laboratory 
diagnosis of scrub typhus is easily available in various 
formats like ELISA, Immunofluorescence and Rapid 
immune chromatography principles & PCR. Culture 
has specificity of 100 %. The warning sign of laborato-
ry-acquired infection is very high, making a laborato-
ry vulnerable. This can be cultivated in embryonated 
eggs or tissue culture. Conventional and quantitative 
real time PCR techniques have been established to 
identify O. tsutsugamushi in blood, eschar, and CSF 
samples. [6].Figure 2: Molecular detection of scrub typhus. **
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Conclusion: 
Considering scrub typhus as differential diagnosis 

of fever is suggested. Detailed clinical history, epide-
miology and local and systemic examination of pa-
tient, evaluation of patient based on laboratory test 
procedure is recommended as we see a raising trend 
on the number of scrub typhus cases at present sce-
nario since it poses a threat on human and may even 
warrant the life of patient if not identified and treated 
earlier as it has impact on multiple organ involvement. 
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ABSTRACT
Globally stroke is one of the most common neurological dis-
ease, frequently causing death and disability. The survivors suf-
fer from various impairments among which upper and lower 
limb motor deficits, visuo-spatial neglect and speech impair-
ments are most common. 
The aim of the study is to find out the association between 
upper extremity functional recovery and speech recovery in 
acute stroke patients and to predict the recovery of upper 
extremity functions based on recovery of speech. Twen-
ty-eight eligible and willing subjects diagnosed with dom-
inant hemisphere supratentorial stroke were taken for the 
study. The objectives were achieved with  Fugl- Meyer assess-
ment: upper extremity (FMA-UL),  Western Aphasia Battery 
(WAB) scale and Wolf motor function scales (WMFT), that 
were administered by the tester on the eligible subjects with-
in a week after acute stroke and follow up measurements 
were carried out post one month. A moderate positive cor-
relation was found in between WMFT and WAB. Strength 
component of WMFT was found to show better correlation 
with WAB as compared to functional ability and time com-
ponents. Since initial recovery is mostly seen within (90-120) 
days, a long term follow up of the same study may provide 
more information regarding return of upper extremity func-
tion with respect to speech. Hence, recovery of speech can 
predict upper extremity functional recovery. 

Keywords
Acute stroke, upper limb functional recovery, recovery of 
speech, Fugl- Meyer assessment: upper extremity, Western 
Aphasia Battery
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Introduction
Stroke is typically categorized as a neurological 

deficit of central nervous system due to lack of oxy-
gen supply to the brain. It includes cerebral infarction, 
intracerebral haemorrhage, and subarachnoid haem-
orrhage. 1

Stroke is one of the foremost reasons of death and 
disability in the world for people over 40 years of age.2 
Globally stroke is one of the most common causes of 
mortality and morbidity and the main cause of disabil-
ity, accounting for 11.13 % of total deaths.3 In India 
it is fourth leading causes of death and fifth leading 
cause of disability.4 The estimated adjusted prevalence 
rate of stroke in India ranges from 84-262/100, 000 in 
rural and 334-424/100, 000 in urban areas. 5

It induces multiple impairments among which up-
per limb is commonly affected due to infarct in left 
middle cerebral artery (MCA) which causes right sid-
ed hemiparesis and Broca’s aphasia. However, most 
stroke survivors regain independent ambulation, 
plentiful fails to improve functional usage of their ef-
fected upper limb. 6

Sensory and motor systems, visuo-spatial percep-
tion, cognitive deficits, language and communication 
disorders can be the major impairments of stroke. 7 

One of the most common problems for stroke sur-
vivors are impaired upper limb function. Only 5% of 
the survivors regain full functional recovery of upper 
limb, 20% with no functional recovery and the re-
maining survivors with recovery ranging from mod-
est to near complete even after rehabilitation. 8 Earlier 
studies have stated that the initial 3 months post stroke 
shows highest potential recovery in patients with mild 
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to moderate deficits in motor and language function, 
followed by minimal recovery  between 3 to 4 months 
and very negligible recovery after 4 months. 9 Earlier 
research has stated that the recovery of upper extrem-
ity functions is seldom easy when compared to lower 
extremity functions. However, in certain cases in spite 
of the complete paralysis, the stroke survivors may im-
prove considerably in their arm and hand functions. 10

Among the sequela of stroke, aphasia is a signifi-
cant impairment of stroke, affecting 21–38% of acute 
stroke patients which impacts the communication 
skills of the patients. It occurs more frequently in isch-
emic stroke than in hemorrhagic stroke. 11

Arm and hand functions are strongly linked with 
speech and language. They have common neural 
groundwork. 12There are neurophysiological evidenc-
es stating that lingual, phonetic and gestural com-
munication is correlated with upper extremity func-
tions.13 In a previous study, the authors stated that 
spoken language evolved from manual gestures. 14Ac-
cording to Harnish S et al there is a close association 
between speech and motor function and co-training 
speech and motor functions can produce more effi-
cient recovery. 15 However, a recent study concluded 
that there is no direct anatomical association between 
upper limb motor area and speech and language area.16 
According to the research, there are multiple cortical 
areas which receive information through various sen-
sory inputs. These heteromodal organizations inter-
fere between the sensory input and its motor output 
which can influence the recovery of speech and upper 
extremity functional return. 17

There is conflicting evidence in finding association 
among upper extremity functional return and recov-
ery of speech among acute stroke patients and hence 
there was a need to conduct this study. 

Methodology 
The observational study was carried out as per 

standard ethical protocol on twenty-eight acute stoke 
patients with supra-tentorial dominant hemisphere 
infarct, referred by the physician or neurologist to the 
department of Physiotherapy who were having upper 
limb deficits with functional limitations and speech 
disturbance were taken for the study. Exclusion cri-
teria included any musculoskeletal condition which 
might influence the upper extremity performance or 
any neurological condition other than stroke. Eligible 
and willing subjects after screening were explained the 

purpose of the study and demographic data also were 
collected. 

FMA-UE, WAB scale and WMFT scales were ad-
ministered by the tester on the eligible subjects within 
a week after stroke and follow up measurements were 
carried out post one month. 

FMA-UL contains components which include as-
sessment of variety of reflexes, grip, grasps, pinch, 
gross movements, co-ordination of movements, pas-
sive joint motion, sensations and joint pain. Total 
score of this scale is 126.18

WAB contains components which include audito-
ry verbal comprehension, repetitions, and naming and 
word finding. The scoring of this scale ranges from (0-
100). 19

WMFT contains time taken and its functional abil-
ity for the specific task of both upper extremity (af-
fected side and normal side). The scale consists of 21 
items. Initial 6 items involve timed functional tasks, 
items 7 and 14 are measures of strength, and the resid-
ual 9 items comprise of analysing movement quality 
when completing various tasks. 20 

Results 
A total of 28 stroke subjects were included in the 

study. Table 1 represent details about baseline demo-
graphic data which include 5 patients less than 40 
years of age, 15 patients in between 40-60 years of age 
and 8 patients of more than 60 years of age. Twen-
ty-one of the included subjects were male and seven 
were female. 

Table 1
Baseline demographic data

Characteristics Number (n) Percentage (%) 
Age Group 
(years) 

<40 5 17.85
40-60 15 53.57
>60 8 28.57

Gender Male 21 75

Female 7 25

As depicted in Table 2, a moderate positive correla-
tion was seen between strength component of WMFT 
and WAB change score, with Pearson’s correlation 
co- efficient of 0.45 and p value of <0.01.Change score 
of functional ability component of WMFT and WAB 
showed a moderate positive correlation, with r value 
and p value being 0.47 and 0.01 respectively. Time 
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component of WMFT and WAB change score was 
correlated which established a moderate correlation 
with r value of 0.49 and p value of < 0.01.When change 
score of FMA-UL and WAB was correlated, a weak 
positive correlation with r value of 0.25 and p value of 
0.19 was seen. 

Table 2
Correlation of WMFT, FMA-UL and WAB scale

Variables
WAB

r value p value

WMFT
Strength 0.45 0.0168*
Functional ability 0.47 0.01*
Time 0.49 0.007*

FMA- UL 0.25 0.19

Discussion: 
Considering that there are some common anatom-

ical networks in between upper limb functions and 
speech/language areas, it can be assumed that there 
is an association between upper extremity functional 
recovery and speech recovery among post stroke pa-
tients. 12 Literatures stated that speech is strictly related 
to upper extremity functions and both are controlled 
by the same structures. 15A recent study confirmed 
that aphasia shares a common existence with hand 
motor impairment in left hemisphere stroke patients. 
They also concluded that recovery of speech-language 
and motor domains follows a parallel path, despite of 
severity, supporting the common recovery hypothesis 
that similar brain recovery mechanisms are involved 
in speech-language and motor recovery post stroke. 
6 However, few other studies contradicted this state-
ment by concluding that there are no anatomical as-
sociation among arm functions and language. 16 The 
present study was done to find the association between 
recovery of language and upper extremity function in 
post stroke patients. 

FM- UE, WMFT and WAB scale, were taken as 
these are extensively used in stroke patients and psy-
chometric properties are well established. When the 
change score of FMA-UE, WMFT and WAB, one 
month post stroke was analysed, a moderate positive 
correlation was found in between WMFT and WAB. 
Strength component of WMFT was found to show 
better correlation with WAB as compared to func-
tional ability and time components. A weak correla-
tion was found in between FMA-UE and WAB indi-

cating that there is some association between upper 
extremity functional recovery and return of speech 
among post stroke patients. An ROC curve was drawn 
to compare the sensitivity and specificity of FMA-UE 
with respect to WAB. FMA-UE was proved to have a 
sensitivity of 73% and specificity of 74% with respect 
to upper extremity functional return and recovery of 
speech among post stroke patients. This indicates that 
out of 100 times, 73 times improvement in the WAB 
score will predict upper extremity functional recov-
ery and 74 times the FMA-UE scale will drop out the 
chances of predicting no recovery. 

When WMFT and WAB was analysed, moderate 
correlation was found between the two scales within 
one week and one month post stroke. This finding 
could be due to the fact that upper limb movements 
and speech are developed from adjoining areas of the 
brain and shares common anatomical network. 6, 14, 16 
Furthermore, this result permits a possibility that re-
covery of arm function and speech follows a parallel 
approach. 

The present study established a weak correlation 
between FMA-UE and WAB. The probable reason for 
such a finding is that the components of FMA-UE give 
more emphasis to proximal control of upper limb than 
hand functions, whereas WMFT scale concentrates 
more on hand functions than proximal control. 

Current study reveals that changes in the WAB 
score can predict the upper extremity functional re-
covery. The strength component of WMFT, based 
on the ROC curve, revealed a good association with 
WAB when compared to the rest of the components of 
WMFT and FMA-UE, indicating that return of speech 
function may accompany improvement in strength of 
hand function. 

Study limitations: 
As the scope of study did not include long term fol-

low up, the extent of recovery could not be established 
in this study. Study had few numbers of drop-outs (ap-
proximately 15% of included number of sample). 

Conclusion: 
This study showed that upper extremity function-

al recovery and return of speech is correlated among 
post stoke patients. 
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Abstract
Lifestyle is well known to be a player in the health of soci-
ety, increasing the number of concerns on lifestyle diseases 
accounting to increase in the mortality to the coronavirus 
pandemic make it more evident. The COVID-19 pandemic is 
a dreadful disease caused by the recently discovered coro-
navirus, still at large affecting the lives of millions across the 
globe. The lockdown and social distancing are known key fac-
tors that can slow down the spread apart from host immunity. 
The objective of this study is to find the effect of many lifestyle 
components in influencing host immunity and health. Meth-
ods: COVID lifestyle questionnaire was designed by experts 
and digitally circulated. The aim of the study is to determine 
the importance of the various lifestyle components in health, 
during the Covid 19 pandemic. The questionnaire was related 
to pandemic lockdown work style, stress, sleep, food habit, 
physical activity, social connectivity, personal habits, percep-
tion of health factors and healthy practices. Results: The 94 
valid responses in total, and the data showed that the lifestyle 
component of (i) work duration was high in (n=37, 35.6%), (ii) 
physical stress at work was high and above in (n=49, 46.6%), 
mental stress at work (n=65, 61.9%), (iii) sleep -bedtime be-
yond 11: 00 PM (n=71.68.3%), sleep duration below 6 hours 
(n=54, 51.4%), (iv) change of food habit (n= 61, 58%), (v) low 
physical activity (n=42, 40.4%), low exercise (n=56, 53.3%), 
(vi) social interaction, decrease in peer (n=60, 57.1%), decline 
in friends (n=55, 52.4%), increase in a family circle (n=64, 
61%), increase socializing activities (n= 74, 71.1%). Chi-square 

test to determine the association between categorical vari-
ables showed an association between Lockdown, Food, So-
cial habits, and personal time with a significance of p <0.000.
Perception to boost immunity and health were food, exercise 
and immunity enhancer intake. Whereas the factors assumed 
to affect health were food, stress and sleep. Conclusion: It is 
certain that lifestyle components are to be considered in a 
wholesome approach to health promotion in society to im-
prove overall well-being and potential defense against infec-
tions like coronavirus. 
Value of the data
• These data provide information on health-related behav-

ior and lifestyle, which is important for understanding the 
lockdown impact due to COVID-19 on the healthy popu-
lation. 

• The diverse data on various aspects of lifestyle provides key 
understanding to healthcare teams on priorities to be made 
based on subject preferences. 

• The authorities can benefit from these data to set up ad-
equate protocols for the post-confinement and a possible 
future similar crisis. 

• Other researchers around the world can use these data to 
conduct comparative studies in other countries. 

• These data would be very useful for the marketing teams of 
the lifestyle variables described so as to enhance their focus. 

Objective
COVID-19 as a pandemic had raised many concerns on how 
certain people or communities have been immune to it com-
pletely or with minimum toll. As the saying “survival of the fit-
test”, Lifestyle factors is mostly believed to be the answer to the 
question that the pandemic has raised. Further, during the pan-
demic, it was evident that people had modified their lifestyles in 
the best way possible to keep themselves secure. 
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INTRODUCTION
Lifestyle of most people across the world is strained 

directly or indirectly due to the recent pandemic 
COVID-19, an infectious disease caused by the nov-
el coronavirus. [1] The Lockdown protocol has varying 
impacts across different segments of the socioeco-
nomic level. At one point or other, the probability of 
encountering the virus is high and in certain areas 
may be inevitable in the current unlock phases as more 
restrictions are lowered and more chances of people 
coming in close contact with the virus without means 
of eradicating it. General prevention methods of hand 
washing, avoiding close contact, social distancing 
and enhancing immunity are the suggested methods 
to keep away from coronavirus infection as there are 
no definite vaccines available yet. [2] The host factors 
against infection such as life stage, lifestyle, co-mor-
bidities and immune status may be the key players of 
a host being susceptible to contracting the virus. [3] 

The development of the science over a century after 
the 1918 influenza pandemic has not changed the host 
factors and external factors influence the virus very 
much rather developed mutually with a thin line of 
balance maintained to compensate for the adjustment 
made between those factors. 

Lifestyle is seen to be a common factor in both ex-
ternal and host in determining the severity of the coro-
navirus. [3] Lifestyle is an important factor in health, 
scientific evidence suggests that it could be governed 
by many other components like work, physical activi-
ty, stress, food habit, sleep habit, perception of health 
and healthy practice. The aim of the study is to deter-
mine the level of significance of the various lifestyle 
components in the health of the individual. 

Job is denoting the role of the person in society 
today and outlines the lifestyle that may be adopt-
ed. Work it is an activity involving mental or physical 
effort to achieve a purpose and it is said that an indi-
vidual possesses workability only if the individual has 
the physical, mental, and social health, standard basic 
competence and basic occupational virtues of the work. 
[4] If work ability demands health, it also can influence 
health as an effect on working over a period of time. It 
is determined that work is an important setting that can 
influence overall health and well-being. [5] 

Physical activity is a well-known component in 
health promotion, well-established physical activity 
guidelines for varying age groups are found to prom-
ise health benefits. [6] The coronavirus pandemic has 

caused a severe lockdown and may possibly influence 
the level of physical activity and thereby influencing 
health. 

The stress of multifactorial origin has become a part 
of modern-day society. Stress is known to place a high 
demand on the health of the individual to adapt to it, 
living in complicated and diverse environments. [7] 

Food being a major source of energy and a poten-
tial health indicator, its availability and specificity of 
the usual food habits may have been modified due to 
the COVID situation at varying levels. It is well ac-
knowledged that healthy eating impacts well-being 
and is a measure of disease prevention. [8] 

Sleep is very vital for physical and mental health; it 
is having a major link to the overall quality of life. [9] 

Sleep disturbance due to the change in the COVID-19 
scenario may be possible and such alteration or insuf-
ficient sleep may impact health and lifestyle. 

Perception towards health and disease prevention 
is very crucial to health behavior in the coronavirus 
pandemic, if the perception is not right or inadequate, 
difficulty may be experienced in practices and imple-
mentation of strategies curbing the virus spread. [10] 

A healthy practice is generally assumed to be based 
on knowledge and perception through experience. On 
the contrary, it is found that superior knowledge of a 
healthy lifestyle does not relate significantly to healthy 
practices. [11] 

The lifestyle components of work style, physical 
activity, stress, food habit, sleep habit, perception of 
health and healthy practices are a few of the many 
other related factors that may affect the overall health 
status. Determining lifestyle components’ signifi-
cance will facilitate improvising the lifestyle pattern as 
self-defense against the coronavirus and a better living 
of the society. The objective of this study is to survey 
the influence of lifestyle components and their cor-
relation in influencing health. 

METHOD AND DESIGN
White collar workers [12] in various social groups 

were listed and an online questionnaire was shared 
with 784 subjects. A reminder message was sent at 
intervals of 15 days after the first contact and the re-
sponses were closed after a month duration. A total 
of 105 responded to the online questionnaire, out of 
which 94 were valid for analysis. The study was placed 
before the ethics committee and approved as neces-
sary guidelines are followed. 
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The white-collar respondents were filtered by Job 
role and gender-wise to further enhance the data on the 
lifestyle components. Of the total 94 valid respondents, 
51 were male and 43 were females, within the age range 
of 25 – 45 years. Job description-wise, the total samples 
are classified as 25 teaching professionals, 22 health care 
professionals, 15 software professionals, and 32 subjects 
with different backgrounds of desktop workers. 
Table 1
COVID lifestyle survey respondents classified by Job

Respondents Number of 
responses

Teaching professionals (Lecturers, professors) 25 (26.6%) 
Health care professionals (Doctors, Physical 
therapists, Dentists, Nurses) 

22 (23.4%) 

Software Professionals (IT) 15 (16%) 
Others (desktop workers -Engineers, media, 
auditors, quality engineers) 

32 (34%) 

 Total 94

The COVID lifestyle questionnaire consists of 24 
multiple-choice questions and 2 open-ended ques-
tions. The 24 questions were under the heading of 
Lockdown work, stress, sleep, food, physical activity, 
social and personal time. The two open end questions 
asked to prioritize and list three healthy practices and 
factors that affect health. 

RESULTS
The responses are listed below as obtained and 

analyzed for the potential concerns towards health 
during the pandemic. 

The first part of the survey is directed to the coro-
navirus pandemic lockdown, it has influenced the 
workers with very much intensity of 52.4 %. The high-
est average working hours were reported to be between 
4-8 hours at 41%. It is also observed that the mode of 
work was high among work from home at 60.6%. 

Stress is one of the major components of the mod-
ern lifestyle, the level of physical and mental stress 
perceived due to official and domestic reasons is fo-
cused on in this section of the questionnaire. The level 
of Physical stress at work was highest rated as mod-
erate at 31.4% and mental stress was highest rated as 
moderate with 44.8%. 

The level of physical stress excluding work was sur-
veyed in a similar fashion and was found to be high-
est among subjects who choose “no” with 33.7%. The 
mental stress in households was reported highest with, 
mild in 31.4 %, close to the “no” response by 30.5%

Sleep is one of the major concerns in physical and 
mental health and it can influence the lifestyle as well, 
the survey had some key leads towards sleep amidst 
this pandemic situation like sleep time, and sleep 
hours before and during a lockdown. The most aver-
age time to bed before the lockdown was, before 11: 
00 PM by 33.3% respondents. The lockdown impact 
has seen a change in the most recorded average time 
to bed after lockdown as, before 12: 00 AM by 34.6% 
and beyond 12: 00 AM by 33.7% of the respondents. 
The least average duration of sound sleep as perceived 
by the respondents was 5 -6 hours by 37.1%, 6-7 hours 
at 41%. 
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Eating healthy may be a factor in well-being and 
is also found as a common recommendation for ill 
health. The lockdown situation existing during the 
coronavirus pandemic influenced the eating habits 
surveyed to check whether eating habits has changed 
and is it healthy enough during the lockdown. Over 
19% of the respondents have felt eating habits have 
changed very much, 39% felt it to have changed cer-
tainly. In responses to the question on whether eating 
habits is healthy during the lockdown, over 41.9% re-
sponded a definite yes. 

Physical activity is well known to have health ben-
efits. The survey question related to physical activity 

level on regular lifestyle recorded the highest response 
of 53.3% as moderate. The level of physical activity 
during lockdown was low for 40.4% of respondents. 
The average number of days of exercise per week was 
3-5 days in 26.7% and zero days in 26.7% of respon-
dents before lockdown. During a lockdown, the num-
ber of days of the exercise was 3-5 days in 31.4% and 
zero days in 37.1% of the respondents. 

The survey on social components during lock-
down assessed Peer group interaction, interaction 
with friends, interaction with family circle and gen-
eral socializing habits. The peer group interaction was 
reported to have decreased in 57.1%. The interaction 
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with friends has decreased among 52.4%. The inter-
action with the family circle has remained moderate-
ly increased in 34.4%. The general socializing habits 
have increased in 41.3% respondents. Survey results 
regarding availability of personal time revealed, yes 
with 52.9% of respondents. 

Out of the two open end questions that asked to 
enlist three healthy practices and factors that affect 
health, as per the respondent priority. 85 respondents 
have suggested varying thoughts as shown in Fig. 1.a. 
The three major factors considered to affect health by 
the respondents are shown in Fig. 1.b. 

The data analysis for the association between cat-
egorical variables with the Chi-square test showed a 
significance level of p <0.000 with lockdown, food, 
socialization, social habits and personal time. Mann 
Whitney U test did not show any significance. 

DISCUSSION
Pandemic is not a new term now looking at the his-

tory of mankind, humans have evolved through lot of 
tough medical emergencies and achieved great mile-
stones towards success. With tremendous growth of 
science, the management strategies of illness are well 
advanced, so are the severity and the transmissibility 
of the disease ever competing. It very much coincides 
to find a recent study as a prophecy in which it discuss 
the pandemic preparedness over a century from the last 
know 1918 pandemic and has stated that we cannot ex-
clude the possibility of similar event, and yet it happened 
unfortunately at 2019.[3] The Corona virus pandemic has 
claimed nearly a million lives and still increasing with no 
available vaccine as of now. The prevention strategies and 
symptomatic management is the best suggested available 
resource against the dreadful disease. [1] 

1918 pandemic control measures included, force-
ful segregation of infected persons, disinfections, 

evacuation, demolition of infected places, detention of 
any travelers from ships and railways. It was also noted 
that Prevention and environmental hygiene had long 
been neglected due to lack of funds. [13] The Govern-
ment of India had issued a memorandum on influen-
za in 1919, that focused on education of the public, to 
‘keep fit, avoid infection, [follow] healthy living’, and 
suggested the closure of schools, colleges and cinemas, 
the wearing of face masks and the use of disinfecting 
sprays and gargles. [14] Over the turn of a century, still 
the control measures and economical gaps towards 
health accomplishment across the world remains un-
changed. 

The course of evidence suggests promoting two 
strategies known as prevention and health promotion 
to be very effective means in controlling infection. 
Prevention is aimed to be achieved by avoiding trans-
mission by lockdown and stringent social distancing 
apart from use of face masks and sanitizers. Health 
promotion is aimed by improving the host and exter-
nal factors through various means, and lifestyle re-
maining the common factor involving health. [2, 3] 

It is interesting relief to find that there are a con-
siderable good percentage of recovery rates from the 
coronavirus infection. It is claimed that many subjects 
recover from mild to moderate symptoms with sup-
portive care. [15] In a recent retrospective study involv-
ing 116 recovered patients of COVID-19, the criteria 
to have been recovered and to discharge was (1) throat 
swab specimens collected 24 hours apart were nega-
tive for tests of 2019-nCoV; (2) body temperature was 
normal for three consecutive days; (3) symptoms of 
COVID-19 were resolved; (4) the chest computed to-
mography manifestations of COVID-19 significantly 
improved. [16] If there is a recovery with symptomatic 
management there is a underlying role of unknown 
factors to regain health. 

Figure 1: Survey report percentage on a) & b)
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There are a lot of myths and propaganda among dif-
ferent cultural backgrounds on these underlying factors 
to prevent or recover from coronavirus infection ranging 
from use of different spices, alcohol, drugs, methanol, 
and ethanol. The temperature and climate conditions 
too are argued as myth in prevention to coronavirus. [15] 

However; a recent study has shown that sunlight expo-
sure is associated with recovery from Covid-19.[17] With 
such an uncertain thought on the factors that facilitate 
recovery from COVID 19, host immunity and general 
health status of the individual seem to be major players 
in the road to recovery and prevention. 

Immunity is a highlighted term on host good 
health whereby the entire body is on constant sur-
veillance against any invading microorganism threats 
from environment. [18] The host immunity is readily 
available and evolved to control the ill effects of a dis-
ease-causing microorganism and when the homeo-
stasis is disturbed the host starts to show symptoms 
of disease. When the host immunity is compromised 
pharmacological measures and vaccines facilitate con-
trol tolerance mechanism to overcome the infection. 
This defence strategy relies on the concerted action of 
innate and adaptive components of the immune sys-
tem, which sense and target pathogens for contain-
ment, destruction or expulsion. [19] 

Coronavirus affects primarily the airway epithelia 
in the respiratory system, it is believed to have the ca-
pacity to overpower the host immunity and produce 
large pathogen copy numbers. [20] The few definite link 
affecting immune responses include that of Angioten-
sin converting enzyme, CD4+ and CD8+ T cell. ACE 
and its products has influence over many organ phys-
iology including immune response [21], but the role of 
CD4+ and CD8+ T Cells are yet to be ascertained and 
this remains a major research gap to address patho-
genesis, vaccine development and control measures of 
COVID 19.[22] The faster pace of achieving in-depth 
knowledge on the transmission, replication of coro-
navirus and trigger of immune responses will lead to 
improvement in treatment and prevention strategies 
for the COVID 19, [23] 

Lifestyle is very much influential in health status, 
which includes immunity. The survey has incorpo-
rated various components of modern day living. The 
components include work, physical activity, stress, 
food habit, sleep habit, perception to health and 
healthy practice. The subjects taken for the study are 
of white-collar job profiles from urban setups as the 

impact of modern day lifestyle can be made much evi-
dent and who were employed in a job over 3 years. The 
white-collar workers include subjects employed in 
government / private establishments more involved in 
desktop and human interactions, like software profes-
sionals, banking, teachers, health care professionals, 
traders and other similar services excluding labourers 
who are considered as blue collar workers. [12] 

The results of the survey had thrown light on var-
ious important components of health-related lifestyle 
components. Job or work is said to be consuming 
major portion of one’s lifetime and it can be a place 
of gaining or loosing mental and physical health, [5] 

nowadays a possible contagious place for coronavirus 
too. The lockdown due to coronavirus has made the 
change from the routine and make feel it to be very 
much intense in around 52.4%. As a result, most of 
them have reported working from home (60.6%) with 
an average maximum working time of 4-8 Hours in 
41% of the participants and working above 8 hours per 
day was 35.2%. Working for more hours can be stress-
ful physically and mentally, increasing the risk for 
many diseases and also in occupational health putting 
the health ability at risk. [24] As much of 35.6% of the 
workers (13.5% of worker continuing job at same lo-
cation and 22.1% of individuals in shifts) may have in-
creased chances of exposure to coronavirus and makes 
them more dependent on host immunity. 

The level of stress due to work during this pandem-
ic is found to be at a higher level both physically and 
mentally. High levels of work-related physical stress in 
45.6% respondents and mental stress in 35.2% of re-
spondents are noted. The reason may be ranging from 
reaching targets with skill sets not much used and en-
vironmental conditions prevailing due to the pandem-
ic; however the increase in work stress is known to af-
fect physical and mental health by reducing physical 
activity and increasing depression[7] The stress related 
to household reasons have shown an increase level too 
with 34% experiencing high and above level of physi-
cal stress and 38.1% experiencing high mental stress. 
Stress is known to cause cortisol resistance and altered 
cell signaling related to immunity. [25] 

Importance of time has overtaken importance to 
sleep in the modern society lifestyle, with people re-
garding it as an annoying interference. [26] The survey 
revealed that the sleep time has been delayed beyond 
12: 00 AM in 33.7% of respondents in contrast to 8.6% 
of respondents before pandemic lockdown. Moreover, 
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the sleep hours of less than 7 hours is seen in 92.4% 
respondents against the average recommended sleep 
of over 7 hours. Insufficient sleep is considered a 
modern-day epidemic caused by artificial lighting and 
modern gadgets, [9] the pandemic situation had made 
it much worse. Sleep disruption triggers sympathet-
ic activity and hypothalamic pituitary adrenal axis, 
increases metabolic activity, disrupts the circadian 
rhythm, and triggers pro-inflammatory response, be-
coming a serious concern on host health. [27] 

Eating habit change has been acknowledged by re-
sponses of over 58% of the respondents and moreover 
eating healthy food has become a choice in over 55.2% 
of the responses. The trend has seen this slope may 
be because of high proportion of respondents stay-
ing home and consuming homemade tailored food. 
Healthy eating may be associated to infection control 
and is not positively correlated with stress. [28] 

Physical activity guidelines with respect to age and 
exercise of minimum 3 days a week is associated with 
lot of health benefits; the survey reveals reduction in 
the level of physical activity and exercise days which 
can be directly attributed to the pandemic situations 
of the study group. The non-exercise group have ac-
counted to over 50 % of the respondents before and 
after lockdown is a negative sign towards health in the 
pandemic situation as engaging in physical activity 
or exercise is positively related to less stress for many 
hours of the exercise day [28]. However, the positive in-
ference on the survey is that the percentage of subjects 
engaging in exercise for 2-3 days has increased to 5 
days in 31% of the respondents. 

Social interaction is a main stay of healthy living 
across all age groups and it plays a constructive role for 
mental and physical health. Social relationship mea-
sured in quality and quantity has short term and long-
term effects like, health behavior and mortality risk. [29] 

The pandemic situation has revealed a decrease in the 
peer group interaction by 57.1% and friends by 52.4%, 
may be a state of concern if the situation prolongs. 
The interaction with the family circle has increased to 
50.5% which may be a source of support or stress; if 
stressful it is found to compromise immune and en-
docrine functions [29]. The existing situation may also 
have influenced the higher level of socializing habits to 
71.1%. The value is projecting increased dependency 
on electronic gadgets, apps and other habit that may be 
harmful to health. This is supported by the response of 
availability of personal time in over 80%. 

In the state of infection, the health behavior and 
practices result more likely to the individual percep-
tion towards it, a mismatch in these may be disastrous 
in health of the society. The three healthy practices 
to prevent infection are perceived as diet, exercise 
and consumption of immunity enhancers, consid-
erably very good choices to health and correlate to 
the responses on food and exercise. The response on 
preventive measures such as use of masks, sanitizers, 
social distancing and other healthy practices haven’t 
reached the priority rather, focus is on improving the 
physical health and immunity as defense to coronavi-
rus. This perception of health among the white-collar 
group will likely influence the blue-collar group as the 
trend of living and also significantly affect the partici-
pation of the people in the close community and soci-
etal decision in coping with the pandemic. [30] 

The white-collar professional’s responses to the 
list of factors that affect health are found to be food, 
stress and sleep. However, the correlations to respons-
es related to those are found to be positive only with 
food and negative to stress and sleep. The causes may 
be multifactorial and being aware on healthy lifestyle 
does not always turn out to better practice. [11] In a dis-
turbing fact, It is found that most health care profes-
sionals do not engage in a healthy lifestyle and they 
are less likely to promote it. Healthy lifestyle behaviors 
are to be adopted and practiced in reality well by the 
influential group of people among the society as role 
models, such that the practice is followed by all seg-
ments of individuals in the society. 

Having considered the various lifestyle components 
among the white-collar professionals, the components 
may influence the lifestyle and health of the various 
levels of the society globally in a similar way or worse. 
In the prevailing pandemic situation and beyond, the 
lifestyle components may enhance immunity and life 
quality. Immunity is found to vary across various life 
stages and lifestyle of physical activity and nutrition 
have immune enhancing ability and can reduce the 
risk of infection. A moderate intensity aerobics have 
been found to boost immunity and prevent COVID 19 
apart from decreasing non communicable disease and 
improving psychological well being

A lifestyle health model comprising the key factors 
of work, physical activity, stress, food habits, sleep, 
perception to health and healthy practices may be fo-
cused on all the strategic measures on the health pro-
motion in the society is proposed. 
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Figure 2: Lifestyle Health model. Image credit: Zeeshan & Sud-
han S G (Authors) 

Limitation
The questions were more in number hence could 

have discouraged the participation and caused reduc-
tion in the samples and further the study was limited 
to white collar professionals. 

Conclusion
In summary, this survey has highlighted that lifestyle 

components are to be considered on a wholesome ap-
proach to health promotion in the society. It is also well 
interpreted that the lifestyle components are interde-
pendent and can affect mental and physical health. The 
causes of imbalance in these health components may be 
multifactorial and hence intervention strategies at any 
level of health promotion need to be holistic approach 
comprising education and practice of these health com-
ponents, to improve overall wellbeing, immunity and 
potential defence against infections like coronavirus. 
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Abstract
Maintaining a healthy life is very important in today’s world. 
Our body has ability to fight against contagious diseases with 
the aid of white blood corpuscles (WBC) which generates natu-
ral immune system. Preserving a good WBC count is crucial as 
it leads to various hematological problems, one among them is 
Leukemia, a condition which results in blood cancer, huge ac-
cumulation of WBC cells in bone marrow, an abnormal growth 
of WBC cells, hinders natural immune system fighting against 
infectious diseases. White blood cells can be categorised into 
Eosinophils, Lymphocytes, Monocytes, Neutrophils and Baso-
phils. In this study, a pre-trained Convolutional neural network 
architecture called Le Net is used to automatically classify WBC 
cells. It efficiently classifies WBC cells from the given input sam-
ple blood cell images compared to other pre trained models 
such as Alex-Net and custom-built CNN called white capsule 
net. The hyper parameters Le Net are fine tuned to yield higher 
accuracy of 96%. 
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1. Introduction 
Blood contains different kinds of cells. Blood cells 

are composed of two broader categories one is RBC 
(Red Blood corpuscle) Erythrocytes and another one 
is WBC (White blood corpuscle) Leucocytes and an-
other component is platelets. WBC plays a vital role in 
human immune system, which fights our body against 
different diseases whereas Erythrocytes carries oxygen 
to the tissues and platelets helps to clot blood [1]. A 
human body has an average of 10 to 12 percentage of 
Lymphocytes cells, Monocytes occupies 3 to 8 percent 
of WBC, Neutrophils is about 60 to 70 percentage of 
WBC, Eosinophils is about 2 to 4 percentage of WBC 
and Basophils is about 0.01 to 0.3 percentage of WBC. 
Blood and lymph tissues include WBCs, which are 
made in the bone marrow. By employing pre-trained 
CNN models for the structured finding of several 
white blood cell kinds, this method will extract vari-
ous white blood cells, including Eosinophils, Lympho-
cytes, Monocytes, Neutrophils, and Basophils. WBC 
(white blood cell count) has to be checked periodically 
for maintaining a healthy immune system [4]. For new 
born the range should be 9000 to 30000, children un-
der 2 years age 6200 to 17000, for adults and children 
above 2 years it is 5000 to 10000.

Initially collecting images and splitting it into 
training and testing set then Pre-Processing the im-
ages using Sequential model. Building classification 
model and predicting the blood cell type. Feature Ex-
traction is to diminish the number of parameters in 
a dataset by building novel features from the existing 
ones. Comparison of pre-trained models like Alex 
Net, Le-Net and White capsule Net

Fig. 1 System Architecture

II. LITERATURE SURVEY 
G. Sharma R. Kumar etal. Proposed a binary and 

multi class classification problem for WBC classifica-
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tion using 5-2D convolutional layers with varying fil-
ter size [5]. The size of the dataset is 364 WBC cells. 
Non-linear digital filter was used to reduce noise in 
input image. Data is augmented to increase the size of 
dataset from 364 to 12, 439.It is implemented in MAT-
LAB. Various hyper parameters were considered to get 
better accuracy of the model. For binary classification 
the testing accuracy was 99.76% and for multi class 
it was 98%. The training time is 0.21 sec. Wei Li, etal. 
[6] Pixel-pair method is used for hyperspectral images 
where pixel by pixel comparison is done and final result 
was based on voting policy. The results were good when 
compared to traditional deep learning methods. The 
datasets used were Salinas and Indian pines data and 
university of Pavia. This model was implemented us-
ing techniques like K-NN, SVM, ELM and CNN. The 
accuracy is good for CNN 98.4%. The performance of 
the overall model was good but with increase in com-
putational cost. Changhun Jung, Etal. [7] Proposed a 
novel CNN model called W-Net which classifies WBC 
into 5 classes. It outperforms other CNN models such 
as VGGNET, Alex Net and RNN models. It uses GAN 
(generative Adversarial Network) to generate artificial 
WBC blood sample images which looks similar to orig-
inal images [8]. The experiment was done on 6562 real 
images. This model achieved 97% accuracy. Viguer-
as-guill, et al. [9], this model uses a CNN architec-
ture called capsule networks for classifying WBC cells 
which overtakes the pre trained models such as Res-
NeXt-50 which is implemented on public WBC data-
set. Different layers of capsules are used to increase the 
efficiency of the network helps in cell level diagnosis 
specially to detect blood cancer due to over production 
of WBC cells. Hyper parameters like optimizers used is 
Nadam for capsule networks. The training time is more 
when the number of capsule layers are more. A. Kumar 
and J. Kim [10], proposed ensemble CNN architecture 
which extracts rich features from given input image by 
fine tuning of hyper parameters. LeNet shows higher 
accuracy when compared to pre-trained CNN models 
like Alex Net and Google Net. It achieves maximum 
accuracy on large trained datasets. The dataset used is 
Image CLEF 2016 medical images. Of size 6776 train-
ing and 4166 testing images. Data augmentation was 
followed to generate more sample datasets of size 67760 
similar to real dataset of size 6770.The dimensionality 
reduction was done by Principal component analysis 
(PCA). Results from classifiers like SVM and SoftMax 
are good. On the open BCCD dataset, two DCNN were 

used for WBC classification, outperforming VGG16, 
VGG19, Inception V3, Resnet-50, MLP, DT, and RF by 
X. Yao, K. Sun, X. Bu, C. Zhao, and Y. Jin et al. [11]. 
Accuracy was good for low resolution and unbalanced 
dataset. Ostu segmentation was used. In future a great-
er number of optimizers can be used to avoid overfit-
ting problem. J. Yao et al. used Faster RCNN and Yolov4 
[12] for classifying WBC cells on BCCD dataset. The 
accuracy obtained by both methods are 96.25% and 
95.75%. Data augmentation method called geometric 
transformation and neural style were adopted to en-
hance the accuracy of the model. R. Baig, A. Rehman, 
and A. Almuhaimeed e tal. [13] Deep learning-based 
leukemia detection with hybridized CNN. For image 
preprocessing 2 methods are followed Image inten-
sity adjustment and adaptive histogram equalization 
methods. Two CNNs are used to identify exact features 
needed. Canonical Correlation Analysis is used to con-
catenate the outputs of two CNNs in order to further 
identify the most crucial features and increase train-
ing duration and effectiveness. Use classification algo-
rithms like SVM, Bagging ensemble, total boosts, RUS 
Boost, and fine KNN to compare the precision of each 
classifier. The Bagging ensemble’s overall accuracy was 
97.04%. A dataset of 4150 images includes three types: 
Acute Lymphoblastic Leukemia (ALL), Acute Myeloid 
Leukemia (AML), and Multiple Myeloma (MM). M. 
Yildirim) et al. [14] One of the most widely used neural 
networks, the convolutional neural network (CNN), is 
used in this study to distinguish between the eosinophil, 
lymphocyte, monocyte, and neutrophil types of white 
blood cells. Before training on the Kaggle Dataset, the 
CNN was coupled with Alex net, Resnet50, Densen-
et201, and Google Net. Each image in the database was 
then separately subjected to the Gaussian and median 
filters. CNN again categorized the updated images for 
each of the four networks. The photographs produced 
better outcomes when the two filters were applied than 
when the raw data was. The findings of the study facili-
tate the diagnosis of blood-related illnesses. A Rehman 
as well as others [15] In stained bone marrow images, 
this study recommended classifying ALL into its sub-
types and reactive bone marrow (normal). Deep learn-
ing convolutional neural network techniques are used 
to train the model using images of bone marrow, which 
results in accurate classification results. After that, the 
results of the tests were contrasted with those of the 
Naive Bayesian, KNN, and SVM classifiers. According 
to experimental findings, the suggested method has an 
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accuracy rate of 97.78%. The outcomes demonstrate 
the recommended approach’s potential for use as a di-
agnostic tool for acute lymphoblastic leukemia and its 
subtypes, which will surely be useful to pathologists. 
C. Cheuque et al. [16] provided a more useful hybrid 
classification scheme for WBC leukemia. It begins by 
extracting features from WBC images using VGG Net, 
a powerful CNN architecture that has been trained 
on ImageNet. A statistically enhanced Salp Swarm 
Algorithm is then used to filter the extracted features 
(SESSA). The most important features are selected by 
this bio-inspired optimization technique after remov-
ing highly correlated and noisy features. On two open 
WBC Leukemia reference datasets, we were success-
ful in achieving good accuracy while simultaneously 
minimizing computing complexity using the suggested 
strategy. The SESSA optimization reduced the num-
ber of features picked from the 25 K features recovered 
with VGG Net to 1 K, while concurrently improving 
accuracy. They outperform a number of convolutional 
network models and produce some of the top results on 
these datasets. We anticipate that CNN will merge. The 
purpose of this work is to develop a computerized [17] 
WBC categorization system based on deep learning. By 
optimizing ResNet, Inception, and VGG Net, transfer 
learning has been incorporated into many of the mod-
els that have been proposed so far for this application. 
The ImageNet dataset on which all of these models were 
trained is completely unrelated to the dataset utilized in 
this application. Therefore, we have suggested a deep 
learning model for the classification of white blood cells 
without requiring transfer learning. 

Diabetes mellitus is a major health issue that affects 
a large portion of the global population. Diabetes is 
primarily brought on by ageing, poor eating and sleep-
ing patterns, genetics, and a lack of exercise. Diabetes 
increases the risk of developing serious health issues 
like heart disease, renal disease, lung illness, etc. The 
failure of body organs may occur if diabetes is not ef-
fectively managed. Maintaining the patient’s health 
depends on an accurate diabetes diagnosis and treat-
ment. The use of machine learning in the healthcare 
industry is growing daily. In order to identify diseases, 
machine learning aids in the extraction of information 
that is helpful from raw medical data. Artificial neural 
networks (ANNs) using different batch sizes, epochs, 
and methods like K-Nearest Neighbor [18]. 

In recent years, the number of people affected by 
cardiovascular disorders has increased. The condition 

is accelerated by a sedentary lifestyle, specific genetic 
factors, obesity, inactivity, and stressful work settings. 
One of the cardiovascular disorders caused by inade-
quate blood flow and oxygen levels in the circulation is 
heart failure. Machine learning techniques are used by 
researchers to pinpoint the key components of cardiac 
disorders [19]. 

A lung infection called pneumonia is brought on 
by bacteria. A prompt diagnosis is necessary for effec-
tive treatment. Typically, chest x-ray pictures can be 
used to identify the condition by a skilled radiologist. 
Making a diagnosis may be difficult for a number of 
reasons, including the disease’s appearance on chest 
x-ray pictures or other confounding factors. For clini-
cians, CAD (computer-aided diagnostic) systems are 
advantageous for this reason. Well-known convolu-
tional neural network models utilized in the diagnosis 
of pneumonia include VGG16 and Xception [20]. 

The drug discovery process is expensive and 
time-consuming in the pharmaceutical sector. Even 
more time may be needed for the pre-clinical pro-
cess. The data on millions of medications is stored in 
a number of drug repositories. Researchers worldwide 
constantly create novel chemicals and investigate their 
potential as pharmaceuticals. The second round of 
testing would involve the medication administration 
route, even though its disease-inhibiting properties 
are identified in the first stage. At this stage, the meth-
od of administration, such as Oral, Parenteral, and 
Topical, is identified [21]. 

With the use of X-rays or computer tomography 
(CT) scans, a deep learning technique known as Deep 
Convolution Neural Network (DCNN) is employed as 
a tool to detect COVID-19 infected patients as a result 
of technical breakthroughs in the field of AI. The pic-
ture data from internet sources like Kaggle, GitHub, 
and other websites, such as X-ray and CT scan data, 
are trained using a variety of DCNN models. It has 
been demonstrated that Deep Convolutional Genera-
tive Adversarial Network (DCGAN), one of the GAN 
variations, can handle an unbalanced picture dataset 
effectively (Generative Adversarial Network). Only if 
the dataset is substantial enough to increase training 
efficiency will training be effective [22]. 

Sickle Red blood cells (SRBC) are defective RBCs 
that have undergone an aberration, changing from 
the normal, disc-shaped cells that they were inherit-
ed with to the atypical, sickle-shaped cells. The ma-
jority of RBCs undergo a significant change in nature 
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that causes them to become sticky, hard, and cres-
cent-shaped cells, which makes them difficult to pass 
through very small blood capillaries and restricts the 
normal flow of blood by plugging or closing the blood 
vessels. A red blood cell (RBC) transforms into a sick-
le RBC (SRBC) when the amount of hemoglobin A 
(HgbA), which is typically present in a normal RBC 
cell, decreases [23]. 

III. DATASET DESCRIPTION
It consists of 2000 images of the leukocyte cells 

(Neutrophil, Eosinophils, Lymphocytes, monocytes) 
taken from the publicly available from dataset. The 
size of the images should be 320*240.The given input 
image from the dataset is preprocessed. Data augmen-
tation techniques like cropping, resizing and normal-
izing the given blood cell image. Train the model for 
feature extraction and selection for taking only nec-
essary feature required from the image to predict the 
exact type of cell. Finally, by comparing the 3 modules 
(White Capsule Net, Alex-Net and Le-Net) which are 
pre-trained models detects cell type accurately from 
the given input image and predicts the correct type of 
leukocyte cells and produce the output. This dataset 
includes 376 test image records and about 2000 train 
image records with extracted features, which were 
then classified into 4 classes: 

1.Eosinophils
2. L ymphocytes
3.N eutrophils
4. Monocytes 
Deep learning-based leucocyte classification us-

ing Convolutional neural network algorithm is very 
efficient in analyzing different types of WBC. The 
different layers in CNN processes the input image 
and predicts the exact output. The kernel in CNN 
first extracts the relevant features of the input image 
called feature map, needed for prediction. The next 
layer in CNN called pooling layer selects largest, fur-
ther processes the images to reduce dimensionality 
of convolved input image (feature map) using one of 
the kind of pooling layer called max pool layer which 
decreases computational cost. The pooling layer sits 
between convolutional layer and fully connected layer 
(FC). Fully connected layer with weights biases and 
neurons is placed before the output layer. The fully 
connected layer connects neurons of two different 
layers. The actual classification of input image is per-
formed here. 

    
              LYMPHOCYTES                              EOSINOPHILS                
 

   
              NEUTROPHILS                                 MONOCYTES    

Fig 2.Types of Leucocytes

utilizing the data generator preprocessing func-
tion in Keras, which carries out actions on the data 
to enhance it, such as size, rescale, range, zoom range, 
and horizontal flip. Then use the data generator tool 
to import the folder containing the preprocessed im-
age dataset. In order to build a new CNN model using 
pre-trained models that already exist,. The following 
parameters training, testing, validation setting target 
size, batch size, class-mode and adding layers to CNN 
can be customized from this function so that a new 
CNN model can be created from already existing pre 
trained models. 

IV. EXTRACTION OF FEATURES 
AND FEATURE SELECTION

The method of feature extraction involves 
turning unprocessed raw data into numerical fea-
tures that may be handled while keeping the orig-
inal data set’s content. It generates superior results 
when compared to utilizing machine learning on 
the raw data directly. The choice of the appropri-
ate diagnostic feature is crucial for pattern recog-
nition. Using the texture, geometrical, and statis-
tical analysis of the image to describe the image 
using numerical values and enable the automatic 
system to conduct the recognition. After that, fea-
tures were extracted utilizing the feature fusion of 
pointwise in 2D CNN Convolutional layer. By us-
ing only pertinent data, feature selection helps to 
limit the number of input variables for the model. 
When creating a predictive model, it reduces the 
amount of input variables. 
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V. PRE-TRAINED CNN MODELS

A. Alex Net
The medical sector is significantly impacted by 

one of the pre-trained convolutional neural network 
models, Alex-Net, notably in the application of deep 
learning. The first convolutional neural network mod-
el to use a graphics processing unit (GPU) to boost 
network performance was Alex-Net. Various convolu-
tional layers, max-pooling layers, normalizing layers, 
fully linked layers, and a SoftMax layer make up the 
Alex-Net architecture. The nonlinear activation func-
tion RELU and convolutional filters are both present 
in every convolutional layer. Max pooling is carried 
out using the pooling layers. 

Fig 3.Architecture of Alex Net

B. LeNet
The result of multiple fascinating iterations was 

Le-Net. Seven layers make up the LeNet-5 CNN’s 
architecture. The layer composition includes Le-
Net, one of the earliest convolutional neural net-
works, because it advanced deep learning. Le-Net 
was the name given to the finished product after 
extensive analysis and numerous convincing itera-

tions. Seven layers make up the LeNet-5 CNN’s ar-
chitecture. The layer composition consists of 3 con-
volutional layers, 2 subsampling layers, and 2 fully 
linked layers. 

Fig 4.Architecture of LENET

VI. Final Layer of CNN
Prior to classification, the data are flattened using 

fully linked layers, which make up the last layer in 
CNN. This is equivalent to the output layer of a mul-
tilayer perceptron. In the completely connected layer, 
neurons, weights, and biases are present. To categorize 
photos into distinct groups, training is utilized. The 
output of the preceding layers in the picture below is 
“flattened” by the flatten layer into a single vector that 
can be used as an input in the following step. The out-
puts of pooled feature maps, which are presented as 
2-Dimensional arrays, are all flattened into a single, 
substantial continuous linear vector. The fully linked 
layer, which classifies the image, receives the flattened 
matrix as input. 

VII. Statistical Analysis
A table called a confusion matrix is often used 

to summarize how well a classification model, also 
known as a “classifier, ” performed on a set of test data 
for which the true values were known. Were, 

A true positive is a TP. 
True Negative (TN), False Positive (FP), and
False Negative, or FN 
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Fig 5.Matrices of Actual Values

Fig 6.Probability of predicting positive and negative cases

Leukocyte images show
74% are TPs, or true positives. 
11 percent are false positives, or FPs. 
19% of the data is True Negative. 
False negatives make up 59% of the data. 

(i) Accuracy
Based on the input, or training, data, accuracy is a 

metric used to determine which neural network mod-
el is effective at identifying relationships and patterns 
between variables in a dataset. The following formula 
should be used to determine accuracy: 

 (T1P1 + T1N1 /((T1P1 + T1N1) +(F1P 1+ F1N1))) 

In this model, classification accuracy is 56% accurate. 
Which neural network model is effective at identi-

fying relationships and patterns between variables in a 
dataset is determined by accuracy, a metric. 

(iii) Precision
Precision is one metric used to assess a machine 

learning model’s efficacy. It is a characteristic of an ac-
curate model prediction. 

The following formula should be used to deter-
mine precision: 

 TP / TP + FP

This model’s overall accuracy is 0.84761.

iv) Recall
The proportion of accurately predicted positive 

outcomes to all positively expected outcomes. 
The following formula should be used to deter-

mine recall: 

 TP and TP plus FN

This model has an overall recall of 0.2367.

iv) F1 Score
Precision and recall are represented by the har-

monic mean of the F1 Score. False positives and false 
negatives are also taken into account. 

The confusion matrix is used to determine the true 
positive, true negative, false positive, and false negative 
values, which makes it simple to distinguish between 
the model’s classifications. The formula for calculating 
F1 Score is

 2 * (Precision * Recall) / (Precision + Recall). 

This model’s F1 Score is 0.3700.

VIII. White Capsule Net
There are two layers in the White Capsule Net 

architecture. Max pooling layer and one convolu-
tional layer make up the layer composition. This is 
a base model that will be used to train and test the 
dataset’s images in order to determine the accuracy 
and identify the different types of leukocytes (Eo-
sinophil, Lymphocyte, Monocyte, and Neutrophil). 
Epochs run the batch size in a very short length of 
time and produce findings right away because this 
architecture just has two layers. The key advantage 
is that it is more accurate than Alex-Net and takes a 
lot more time. 
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Fig. 7 Architecture of White capsule Net

IX. Results
By comparing the various CNN Architectures, 

based on their accuracy and loss, The graphical rep-
resentation for ALEX-NET is shown in fig. 8 and 
fig. 9.

Alex Net Model Accuracy and Loss

Graph 1.Accuracy Graph

Graph 2.Loss Graph

Accuracy is very important in detecting right type 
of blood cells. Here comparison of pre-trained algo-
rithms and obtained the results for Alex-Net which 
gives 25% of accuracy and loss. 

LeNet Model Accuracy and Lossy

Graph 3.Graph of Accuracy

Graph 4.Model Loss
In LeNet model the accuracy is 96% in testing images 

and loss is 0.1279.This Pre-trained model gives more ac-
curacy by comparing with others. In existing system, they 
have used MGCNN which yielded 94% of accuracy. In this 
model we have achieved more than the existing model. 

XI. ACCURACY OF WHITE CAPSULE NET
In White capsule Net the accuracy is 73% and loss is 

0.664.Therefore by comparing all the three algorithms 
Le-Net yields more accuracy with less loss hence by us-
ing the Le-Net we detect the right type of Leukocytes. g g yp y

Graph 5.White Capsule Net Model Loss
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Graph 6.White Capsule Net Model Accuracy

X. Conclusion 
In this study, deep learning approaches were cre-

ated to identify the different types of leukocytes from 
static cell photos. This is a challenging issue that has 
already been addressed multiple times using various 
methods. While feature engineering has produced 
successful outcomes, this study focuses on feature 
learning, one of deep learning’s promises. Although 
it is not required, feature engineering, image pre-pro-
cessing improves classification accuracy. As a result, it 
lessens input data noise. Nowadays, feature engineer-
ing is used in blood cell identification software. A ful-
ly feature learning-based solution does not yet seem 
to be close due to a significant restriction. As a result, 
deep learning might be used to categorize blood cells. 

XI. Future Enhancement
The following methods can be used to further im-

prove the network’s generality and correctness. The 
optimization is first carried out utilizing the complete 
dataset. Larger datasets are more suited for batch opti-
mization. A other method is to assess each blood cell 
separately. This can help determine which varieties are 
more challenging to categorize. Finally, using a larger 
dataset for training seems to be beneficial. It’s probable 
that there isn’t currently such a dataset. The use of nu-
merous datasets might be a solution, but standardiz-
ing them calls for careful thought. A larger dataset and 
pre-training on specific blood cells appear to have the 
ability to improve the network’s performance. Future 
studies should therefore concentrate on them. 
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Abstract
Enzymes are biological catalysts (as well referred as biocata-
lysts) that assist live organisms speed up biochemical reactions. 
They can be separated from cells and cells. A wide spectrum 
of catalysts are involved to catalyze. of economically relevant 
techniques were applied. The current project aims to create a 
new spectroscopic method for measuring doxycycline in large 
amounts and in pharmaceutical form. The proposed approach 
involves oxidizing doxycycline with 2-aminophenol in the ex-
istence of hydrogen peroxide as well as the enzyme peroxi-
dase to create a brightly colored molecule with an absorbance 
values of 408 nm. To achieve the highest color intensity, the 
reaction conditions are tuned. It was discovered that as the 
concentration of doxycycline was raised, the absorbance in-
creased linearly. In the range (2-40 μg / mL), systems conform 
with Beer’s law. The coefficients of correlation were found to be 
0.9994.According to calculations, Sandal sensitivity is 0.00076 
g/cm2.The analysis and recovery studies of these approaches 
were statistically validated. Pharmaceutical preparations are 
subjected to the technique. 0.047 is the percentage of relative 
standard deviations. Recovery studies were used to assess the 
accuracy, which revealed that are were99.66, 99.5and 100.62.
The usual excipients included in pharmaceutical formulations 
did not cause any interference. The established procedures are 
sensitive, simple, additionally repeatable, as well can be utilized 
for routine doxycycline analysis in various pharmacological 
dosage forms. 
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Introduction
Bacteriostatic characteristics of doxycycline 

against a wide spectrum of gram-positive additionally 
gram-negative microorganisms. It’s typically used to 
treat infections of the respiratory tract, urinary tract, 
as well as gastrointestinal (GI) tract. 1The standard 
first-day doxycycline dosage is 200 mg doxycycline 
base (equal to 230.8 mg doxycycline hyclate) either as 
a single dosage or throughout the course of the first 
day. After that, a everyday dosage of 100 mg is giv-
en (equal to 115.4 mg doxycycline hyclate). 2 Must 
children weighing less than 45 kg, an initial dosage of 
around 4 mg/kg/day joined by 2 mg/kg/day may be 
administered, with the drug’s effects on bones and 
teeth to be considered. 1, 2 In extreme cases, such as 
in patients with sensitive gonococci infections, a daily 
dose of 200 mg of doxycycline is maintained through-
out treatment. A daily dosage of 300 mg for 15 days 
may be given in specific instances, like syphilis. 2 Ac-
cording to the world health organization’s important 
medicines list. 3 100 mg doxycycline hydrochloride 
capsules or pills can be utilized as an antibacterial. 4 
doxycycline (hydrochloride) capsules or dispersible 
tablets (monohydrate) containing 100 mg doxycy-
cline hydrochloride can be utilized in combination 
with quinine to treat malaria, and 100 mg doxycycline 
hydrochloride capsules or tablets can be advised for 
malarial prophylaxis. 4Therapeutic index and toxic-
ity doxycycline has a high effect therapeutic index, 5 
by using the US FDA classification, and blood levels 
are rarely monitored. The LD50 in rats was found to 
be 262 mg/kg. 6 There have been no serious negative 
effects associated with the utilize of doxycycline. GI 
problems are typical after oral administration of ther-
apeutic dosages of tetracycline antibiotics; neverthe-
less, doxycycline has the fewest GI adverse influences 
of the tetracycline antibiotics. 2The tetracycline anti-
biotic doxycycline hyclate, on the other hand, is the 
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most likely to cause esophageal ulcers, especially when 
taken as a capsule. 2, 7–9 In patients at high danger of 
esophageal studies, doxycycline monohydrate may be 
a better option than doxycycline hyclate since it is less 
acidic. 10Doxycycline, like other tetracycline antibiot-
ics, can build up in highly calcium tissues like bones 
additionally teeth throughout development, causing 
yellow as well as brown discoloration as well as enamel 
hypoplasia in children’s teeth. 2 Doxycycline accumu-
lation in the skin has also been linked to photosensi-
tivity reactions (mostly phototoxic additionally in rare 
cases, photo allergenic). 1, 11, 12.Antibiotics containing 
tetracycline should not be given to persons who have 
renal failure, kidney disease, or specifically renal in-
sufficiency In general, the number thirteen. However, 
because to their limited renal clearance, doxycycline 
or minocycline are preferred if such a patient necessi-
tates tetracycline treatment. 2Studies have shown that 
at typical therapeutic dosages, doxycycline does not 
precipitate in patients with renal impairment. People 
with porphyria should avoid taking doxycycline.2, 13, 14 
Symptoms of overdosing on tetracycline antibiotics, 
such as doxycycline, include nausea, vomiting, and 
diarrhea. 2Excessive doxycycline use has been linked 
to kidney, liver, damage, as well as pancreatitis in rare 
cases. 15 Over dosage with the oral doxycycline formu-
lation should be managed symptomatically, with gas-
tric lavage as a last resort. 

Preparing of solutions
The solutions used in the research were prepared 

as follows: 
A standard solution of doxycycline 500ppm, 

2-aminophenol reagent at a concentration of 1%, hy-
drogen peroxide at a concentration of 0.01M, buffer 
(pH 7.0) potassium phosphate) 0.05M, and peroxidase 
enzyme at a concentration of 5.5×10-5M. 

General assay procedure
Doxycycline 1 ml, 1.5 ml H2O2 (0.01 M), 1.6 ml 

enzyme, 3 ml buffer (pH= 7.0) solution, and 2 ml 
2-amino phenol were introduced to a series of 25 ml 
calibrated flasks and brought up to volume with buf-
fer. For 25 minutes, the tubes were incubated at 20°C. 
At 408 nm, the absorbance of the colored chromo-
genic was evaluated against a reagent blank made in 
the same way but without the medication. The related 
calibration curve was used to calculate the quantity of 
medication in the sample solution. 

Solution of pharmaceutical preparations of 
doxycycline

For the analyses of doxycycline in pharmaceu-
tical dose forms, there are three brands available 
commercially (Doxydar, Doxylek, Doxycycline). 
The solution of the preparation is prepared as 
the following: 10 capsules are weighed from each 
preparation, then the average weight of the capsule 
is calculated, then the weight is extracted from the 
weight, dissolved in alcohol, and the volume is re-
duced to the mark. 

Results and Discussion

Study of the prefect reaction Conditions: 
The influence of several prefect reaction Con-

ditions on the absorption power of the synthesis of 
colored product is achieved, as well as reaction con-
ditions are ideal. 

1-Effect of buffer
Every enzyme has a specific pH range in which it 

is most active. This’ pH optimum’ can be caused by a 
different of variables, containing the structure as well 
ionic state of the enzyme, substrate, or cofactors. The 
effect of buffer volume was investigated by ingesting 
different volumes of it (1-6ml), with the best absor-
bency at volume 3ml and a reduction in absorbance 
beyond this volume. 
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Figure1: Effect of buffer

1-Effect of temperature
The proposed method was tested at various 

temperatures, and it was discovered that the tem-
perature stayed constant in the range of 25-40°C, 
possibly due to the colored product dissolving with 
increasing temperature, while the colored solution 
absorption was highest at a temperature of 20°C, so 
that was chosen as the optimum temperature for 
the reaction. 
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Figure 2: Effect of temperature

2-Effect of time 
With all other variables held constant, the influence of 

incubation time on the generation of maximum color was 
examined. The contents of the reaction mixture were kept 
at laboratory temperature for up to 35 minutes in all of the 
techniques mentioned. Absorbance is measured at differ-
ent standing time intervals while the reaction temperature 
is 25°. The maximum absorbance was discovered when the 
standing duration was 20 minutes. The above-mentioned 
incubation times have been chosen for future studies. 

 
Figure3: Effect of time

2-Effect of peroxidase enzyme
The effect of altering the enzyme size was investigated 

by measuring the absorbance over a range of (0.05- 4ml), 
with the best absorbance appearing at volume 2ml, and 
subsequently a drop in the absorbance values, which is 
due to the saturation of the enzyme sites with the substrate. 

 
Figure 4: Effect of peroxidase enzyme

3-Effect of Hydrogen peroxide
In the range of 0.01 M hydrogen peroxide volume, the 

effect on the rate of reaction was evaluated (0.05 – 4.ml). 
The rate of reaction increased with increasing hydrogen 
peroxide volume until it reached a plateau at 1.5 ml. The 
initial rate remained unchanged beyond this volume. As 
a result, all of the determination techniques should use 
the same volume of 0.01 M hydrogen peroxide. 

Absorbance  0.3

Volume of hydrogen peroxide

Figure 5: Effect of hydrogen peroxide

5-Effect of reagent(2-amino phenol) 
With varied volumes (0.05 -4.ml) of 1% 2-AP, the 

influence of volume on color development of the prod-
uct in technique was tested. With 1.5ml of 1 2-AP, the 
highest absorbance was achieved. Above this volume, 
there is no change in absorbance. 

0.6

0.4
Absorbance

Volume of 2-AP

Figure 6: Effect of 2-AP

6-Sequence of addition
The author conducted a series of tests to see if the 

sequence in which reactants are added affects the ab-
sorbance of colored products. In the determination of 
doxycycline using H2O2/ HRP, buffer, and 2- AP, the 
correct order or addition of reactants is important. 
Table1
Sequence of addition of doxycycline

No. order of addition Absorbance
1. D+B+R+P+E 0.258
2. D+R+B+P+E 0.315
3. D+P+E+B+R 0.815
4. P+E+R+B+D 0.135
5. R+D+B+P+E 0.504
6. B+R+P+E+D 0.088

*D-Drug, B-Buffer, R-Reagent, E-Enzyme, P-hydrogen Peroxide 
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Absorption Spectra
Before preparing the calibration curve, the maxi-

mum wavelength of absorbance was tested under the 
optimum working conditions reached in the previous 
experiments. The absorbance of the mixture against 
the form solution was measured in the same way with-
out adding the drug solution (hydrogen peroxide, 
peroxidase enzyme, buffer solution, and reagent) in 
the length range. Wavelength between (190-800) nm, 
where the colored product showed the highest absor-
bance at 408 nm, while the blank solution had a weak 
absorption at this wavelength as shown in Figure, so 
this wavelength was chosen in the construction of the 
calibration curve

Figure 7: Absorption Spectrum of The Sample (A), Blank (B) and 
doxycycline Pure (C) 

Calibration Curve
Using the optimum conditions, a series of solu-

tions were prepared containing different volumes of 
doxycycline (0.1-2mL) per concentration (500μg/
mL) in a volumetric flask of 20 ml with the addition 
of 1.5 ml of hydrogen peroxide, 2ml of enzyme, 3 ml 
of buffer, and finally the 2-AP 1.5 ml at a tempera-
ture of 20 ° C and after 35 minutes were measured 
Solutions and found that the curve obeys Beer’s law 
at concentrations (2-40μg/ml) with R2 of 0.9994. 
The absorptivity of the Yellow product formed is 
found to be

0.6 y = 0.013x + 0.0212 
R² = 0.9994

0.4
Absorbance

20 40 60
Concentration of doxycycline(ppm)

Figure 8: Calibration Curve of doxycycline

Table 2
Analytical prefect conditions or investigating (DOXY.) 

parameters Values
beer’s law limit (μg/mL) (2-40) 
Molar Absorptivity (L / mol. cm) 5.77×103

Sandell’s sensitivity (μg/cm2) 0.00076
(LOD)) μg/mL 1.61
(LOQ) μg/mL 5.38
R. S. D% 0.047
 R2 0.9994
Slope 0.013
Intercept 0.0212

LOD and LOQ
The detection limit (LOD) as well quantification 

limit (QL) of the proposed processes were measured 
to determine their sensitivity (LOQ). The lowest ob-
servable concentration of the analytic by the system 
is LOD, while the lowest measurable concentration is 
LOQ. Equations were used to calculate LOD and LOQ: 

 LOD=3SD/S SD=standard deviation, S=slop

 LOQ=10SD/S

Precision and Accuracy
To calculate the precision as well accuracy of stud-

ied process, Precision determined first utilizing three 
replicates at concentrations of6, 20and 32ppm doxy-
cycline. 

 E % = [(x – x°) / x°] × 100

 X = measured value, x° = true value

 Rec. % = 100 ± E% (2) 

1
Xi X

SD
n

 (3) 

SD = Standard deviation

% 100SDRSD
X

(4) 

pharmaceutical preparation
As the preparations solutions were made, the pro-

posed developed method utilized in spectroscopic 
evaluation of doxycycline was employed in its phar-
maceutical preparations, according to what is acces-
sible in local markets and from diverse origins, as 
shown in(Table 4) The pharmaceutical was made as 
previously indicated in the practical section, and three 
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solutions with various concentrations for each sub-
stance were prepared. The method for determining 
the medication in the preparations was calculated for 
accuracy and precision. The acquired results demon-
strated that the proposed procedure could be applied 
to the medication in its pharmaceutical forms. 

Interferences Effect
The effect of interactions was studied by con-

ducting a spectral estimation of the determining me-
dicinal compounds as well as adding the substances 
individually from the checked solutions, where the 
concentration of these substances is ten times higher 
than the concentration of a compound, in order to 
ensure the selectivity of the proposed method for the 
purpose of applying it in routine analyzes on vari-
ous samples, especially pharmaceutical preparations 
containing doxycycline.. The drug was prepared us-
ing the same steps as the standard titration curve 
(doxycycline 1 ml at 500ppm, hydrogen peroxide 1.5 
ml, peroxidase enzyme 2 ml, buffer solution 3 ml, 
reagent 2-AP, and finally 1.5 ml of the prepared in-
terference at a concentration of 5000ppm) and the 
best conditions used in the calibration curve final 
dilution 25 ml with distilled water. The absorbance 
of the solutions was measured, and the error rate and 
percentage recovery were computed, because inter-

fering effects were considered acceptable if the er-
ror rate was less than (2%), when compared to mea-
surements taken without interference. The presence 
of such additives that do not impact the methods 
of doxycycline determination is evident from the 
findings. (Each value represents the average of three 
readings.). 

Table 5
The Effect of The Presence of Interferences at concentration 
(5000ppm) 

Interference % Error % Recovery
Starch -1.5 98.5

Benzoic acid -2 98
Sodium salicylate -2 98

Fructose -2 98
Ascorbic acid 1.49 100.5

Calcium chloride 0.5 100.5
Talc 2 102
Urea 0.9 100.9

Cellulose 0.6 100.6
Sodium disulfate 1.45 101.45

Spartum 1.2 101.2
Cholesterol 1.75 101.75

Sucrose 2 102
Lactose 1.45 101.45

Sodium chloride 0.9 100.9

Table 3
Value Precision and Accuracy for The Product Compound of doxycycline. 

Concentration of doxycycline(ppm) 
No. Present Found Relative % Error % Recovery % R. S. D
1. 6 5.98 -0.33 99.66 0.1
2. 20 19.9 -0.5 99.5 0.025
3. 32 32.2 0.62 100.62 0.016

Table 4
pharmaceutical preparation of doxycycline

Concentration of doxycycline 
(ppm) 

Preparations
containing Doxycycline

Present Found Relative Error % Recovery % % R. S. D

Doxydar 100mg (doxycycline hyclate) 
Jordan

6
20
32

5.90
19.8
31.8

-1.6
-1

-0.625

98.4
99

99.375

0.12
0.025
0.0157

Doxylek (100mg doxycycline) 
Macedonia

6
20
32

5.99
19.8
32.2

-0.16
-1

0.625

99.84
99

100.625

0.14
0.025
0.016

Doxycycline 100mg
Romania

6
20
32

5.80
19.7
31.7

-3.3
-1.5

-0.93

97.7
98.5
99.07

0.16
0.025
0.0156
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Conclusions
The analysis of Doxycycline has been improved 

with an accurate, straightforward, sensitive, and con-
firmed enzymatic technique. The recovery study data 
and statistical characteristics amply demonstrated the 
procedure’ accuracy and repeatability. The suggested 
method can be used to regularly check the quality of 
pharmaceutical dosage forms and large amounts of 
doxycycline. 
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Abstract 
OBJECTIVE:. To investigate the effectiveness of dual task train-
ing, gait training and vestibular rehabilitation on balance and 
quality of life in post stroke adults. 
MATERIALS AND METHODS: This Pilot study was carried out 
on 45 post stroke participants both male and female who ful-
filled the inclusion criteria were recruited for the study with age 
group between 40 to 60 years from out-patient physiotherapy 
department of Dr. M. G. R. Educational and Research Institute, 
Deemed to beUniversity. 
The subjects were randomly assigned into 3 groups, each 
group consisting of 15 subjects. Group A received dual task 
training for thrice a week of 45 minutes per session for 4 weeks. 
Group B received gait training program for thrice a week of 30 
minutes per session for 6 weeks. Group C received Cawthorne 
and Cooksey exercises of vestibular rehabilitation for thrice a 
week of 60 minutes per session for 8 weeks. The outcome mea-
sures used were Global Quality of Life Scale (GQOL) and Berg 
Balance Scale (BBS). 
RESULT: When the mean values of GroupA, Group B and Group 
C were compared on GQOL and BBS scale revealed significant 
increase in the post test mean value with Group C showing 87 
and 55 on GQOL and BBS respectively, which was higher than 
Group A mean values 84.1, 52.33 and followed by Group B mean 
value 80, 53.3 at p ≤ 0.001.Hence, Group C which received ves-
tibular rehabilitation was more effective than other groups. 
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INTRODUCTION
Stroke is described by the World Health Organiza-

tion (WHO) as “rapidly developing indications of fo-
cal impairment of brain function, lasting more than 24 
hours or resulting in death, with no clear cause other 
than that of vascular origin” [1]. 20% of strokes involve 
the posterior cerebral circulation, and more than 60% 
of patients have vertigo. The most frequent disorder 
that affects daily living skills and impairs mobility is 
stroke [2]. Recovery of balance after a stroke is regard-
ed as being of utmost importance and can be impacted 
by a number of factors, including joint motion restric-
tion, loss of strength, variation of tone, motor coordi-
nation, and sensory organization components [3]. 

Ischemic stroke and hemorrhagic stroke are the 
two main forms of stroke. A transient ischemic at-
tack is a brief episode of neurological dysfunction 
brought on by focal brain, spinal, or retinal ischemia 
without an acute infarction, as opposed to an ischemic 
stroke, which is defined as an episode of neurological 
dysfunction brought on by spinal, focal, cerebral, or 
retinal infarction with symptoms lasting longer than 
24 hours. With symptoms that are brief (i. e., lasting 
from minutes to hours but less than 24 hours), tran-
sient ischemic episodes are frequently referred to as 
mini strokes [4]. The brain bleeds that lead to hemor-
rhagic stroke. It is further broken down into intracra-
nial bleeding, which accounts for 10% of all strokes, 
and subarachnoid subarachnoid haemorrhage, which 
makes up roughly 5% of all strokes. Subarachnoid hae-
morrhage is caused by bleeding into the area around 
the brain where blood vessels are located between the 
arachnoid and pia mater from a cerebral blood vessel, 
vascular malformation, or aneurysm [4]. 

Approximately 85% of stroke patients die from 
ischemic occlusions because of intracranial haemor-
rhage. Brain embolic and thrombotic occlusions are 
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caused by ischemic occlusions. In thrombosis, athero-
sclerosis-related vessel constriction affects blood flow. 
Plaque buildup will restrict the vascular chamber and 
cause clots to develop, which will result in thrombotic 
stroke. In an embolic stroke, reduced blood supply to 
the brain area results in an embolism, which stresses 
the cells and causes necrosis (cell death) [5]. 

10- 15% of all strokes are hemorrhagic strokes, 
which have a significant fatality rate. Blood vessels 
burst due to internal damage and stress on the brain 
tissue in this illness. Blood arteries burst during an in-
tracranial haemorrhage, which results in an abnormal 
blood buildup inside the brain. Intracranial bleeding 
is primarily brought on by hypertension, excessive 
anticoagulant use, thrombolytic medications, and dis-
turbed vasculature. 

Both ischemic and hemorrhagic stroke patients 
experience the same symptoms, although those who 
have the latter type of stroke may additionally experi-
ence more headaches and nausea, as well as non-focal 
neurological symptoms like loss of consciousness and 
stiffness of the neck [6]. A higher chance of getting 
a stroke has been related to a number of risk factors. 
Either the risk factors can be changed, or they can’t. 
The risk factors for stroke that can be changed are hy-
pertension, smoking, diet, and diabetes. The risk fac-
tors that cannot be changed are age, male gender, and 
a family history of stroke. However, modifiable risk 
factors can be blamed for 80% of strokes. With several 
studies on stroke, the risk of stroke has also been con-
nected to genetic predisposition. The aforementioned 
risk factors will have a negative effect on the structural 
and functional integrity of vessels [7]. 

258, 576 persons in and around Vellore, Tamilna-
du, South India were included in a stroke study. Ac-
cording to this study, there was a point prevalence 
of 42/100, 000 and an incidence of 13/100, 000 per-
son-years. Recent community-based research on the 
prevalence of stroke in India revealed a wide range of 
147-922/100, 000 people. The estimated age-adjust-
ed prevalence rate for stroke ranges between 84/100, 
000 and 262/100, 000 in rural regions and between 
334/100, 000 and 424/100, 000 in urban areas, accord-
ing to the India stroke factsheet updated in 2012 [8]. 

Stroke prevalence rates are expected to range from 84 
to 262/100, 000 in rural areas and from 334 to 424/100, 
000 in urban areas. The prevalence of stroke is rising 
and falling with age, according to 2021 March preva-
lence research. In this study, ischemic strokes were more 

common than hemorrhagic strokes, and the majority of 
stroke patients were older than 60.Only 8.64% of the pa-
tients were under 40 years old, 42.63% were between 40 
and 60 years old, and 48.71% were beyond 60 years old, 
according to the age distribution of the patients. Patients 
with ischemic stroke made up 848 cases (72.60%), which 
was consistent with earlier research that showed isch-
emic stroke cases at 70% and 68%, respectively. Hem-
orrhagic stroke patients made up 27.39% of the study’s 
participants, which is comparable to the 32% and 25% 
described in earlier research [9]. 

Patients who suffer from stroke experience a wide 
range of limitations, including hemiplegia, poor coor-
dination, gait issues, issues with speech and swallow-
ing, and ultimately a decreased level of independence. 
Another aspect that is impacted in stroke victims is 
balance. The loss of balancing potential is caused by 
the diminished motility that follows a stroke, which 
is manifested as asymmetric posture, proprioception 
impairment, and aberrant muscle tone [10]. Numer-
ous therapies are helpful in the post-stroke manage-
ment of patients. Dual task training is one of them and 
entails continually doing two or more tasks at once 
as well as coordinating a variety of tasks because it is 
possible to conduct more than two tasks at once [10]. 
Patients recovering from stroke who have trouble pay-
ing attention and thinking clearly could find it chal-
lenging to handle one or two tasks at once. However, 
they may also find it challenging to focus on multiple 
tasks at once due to insufficient attentional resources 
[11]. The retention, acquisition, and transfer of task 
coordination skills in stroke patients using a dual task 
training technique is successful, which may improve 
balance and quality of life. 

The WHO defines quality of life as a person’s as-
sessment of their place in life in relation to their goals, 
wants, hopes, and worries as well as the cultural con-
text in which they live [12]. The most crucial aspect of 
functional independence in daily tasks is thought to be 
gait [13]. When compared to healthy persons, stroke 
patients typically walk slower and for shorter distanc-
es. They have challenges while just going about their 
normal business. Neuronal loss and a communication 
breakdown within the central nervous system are the 
causes of the decreased functional capacity [14]. 

Vestibular rehabilitation, a specialized exercise 
programme designed to lessen gaze instability, dizzi-
ness, vertigo, imbalance, and falls, is one of the most 
modern rehabilitation techniques. These workouts are 
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based on progressively harder tasks that stimulate the 
vestibular system with head, eye, and body motions 
[15]. It has been demonstrated that vestibular thera-
py has greater benefits on gait in stroke patients [16]. 
In order to determine whether dual task training, gait 
training, and vestibular therapy in post-stroke adults 
could improve balance and quality of life for these par-
ticipants, this study was done. 

METHODOLOGY
It was a comparative pre-post-test type of pilot 

study. The study was conducted in the Department of 
Outpatient Physiotherapy (Dr. M. G. R. Educational 
and Research Institute, Velappanchavadi). This inves-
tigation lasted for 18 weeks. 45 after a stroke Based 
on the inclusion criteria, subjects were chosen for this 
study, and they were then divided into 3 groups at 
random. Before any procedure began, each individual 
signed an informed consent form, and the universi-
ty research and ethics committee approved the study. 
The study was conducted entirely in compliance with 
the Helsinki Declaration adopted by World Medical 
Association2013.The inclusion of subjects was based 
on their willingness, ability to perform exercises, and 
age range of 40 to 60 years for both male and female 
subjects and Mini mental status examination score 
should be greater than 18.

Subjects were excluded if they had significant neuro-
logical diseases, comorbidities, or limitations that could 
affect their walking speed in addition to stroke (visual, 
hearing impairment, seizure disorders), Subjects over 
60 who were not willing, recent fractures, and any psy-
chiatric or psychological disorder were removed. The 
Berg Balance Scale was used to examine the balance, a 
crucial element in gaining coordination, and the Global 
Quality of Life Scale was utilized to assess the subjects’ 
improvements in overall quality of life. 

A total of 45 post-stroke participants who met the 
inclusion requirements were allocated into Group A, 
Group B, and Group C at random. Each group has 
15 participants. Following the initial assessment, the 
Berg Balance Scale and Global Quality of Life Scale 
were used to evaluate each group. All of the subjects 
received explanations on the treatment’s safety and 
security. For 6 weeks, Group A underwent Dual Task 
Training three times a week for 45 minutes at a time. 
Backward counting and arithmetic subtraction while 
walking, object transfer while walking, carrying a full 
glass of water without spilling while walking, and pass-

ing and catching a ball while walking was all included 
in the dual task training. 

For six weeks, Group B underwent a gait training 
programme three times a week for 30 minutes at a 
time. The Gait Training Program consists of the indi-
viduals were instructed to walk in a straight path while 
holding out their hands for support at first, then grad-
ually reducing the support and increasing the number 
of steps. The test subjects were instructed to walk with 
their heads moving at a brisk pace from left to right. 
After then, the patients were instructed to go from one 
chair to another 10 feet away. The level of difficulty 
was increased by include head motions, accelerating 
the pace of walking, and narrowing the gait. 

For six weeks, GROUP C underwent Cawthorne 
and Cooksey exercise for vestibular rehabilitation 
three times a week for 60 minutes each. EYE MOVE-
MENTS (Sitting or lying down) – Looking up and 
down side to side while concentrating on a finger 
moving from three feet to one foot away from the face 
is a Cawthorne and Cooksey exercise. Sitting head 
movements include eye and head movements, shrug-
ging and rotating of the shoulders, bending forward to 
pick up objects from the ground. Walk across a room 
while keeping your eyes open, then close them. Walk 
up and down a slope while keeping your eyes open, 
then close them. Play any activity that requires stoop-
ing, stretching, and aiming, like bowling. Prior to the 
exam, each individual was measured using the Berg 
Balance Scale and the Global Quality of Life Scale. 
Post-test evaluations were taken at the end of the 18th 
week of the study. 

DATA ANALYSIS 
Both descriptive and inferential statistics were used 

to tabulate and analyse the data that had been gathered. 
The statistical package for social science (SPSS) version 
24 was used to evaluate all the parameters. To compare 
three groups statistically, one way ANOVA, which com-
bines the following tests (Test of Homogeneity of Vari-
ance, ANOVA, Post Hoc test Tukey HSD), was used. 

RESULT 
When the mean values of Group A, Group B and 

Group C on GQOL were compared it shows signifi-
cant increase in the post-test mean values, but Group 
C with a higher mean (87) value is effective than 
Group A mean (84.1) and followed by Group B mean 
values 80 at p ≤ 0.001.
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TABLE 1 
PRE-TEST COMPARISON OF GQOL USING ONE ANOVA MUL-
TIPLE COMPARISON POST HOC TUKEY HSD TEST BETWEEN 
GROUP A, GROUP B AND GROUP C 

MULTIPLE GROUP 
COMPARISON

MEAN DIF-
FERENCE 

STANDARD 
ERROR

SIGNIFI-
CANCE

GROUP A GROUP B 1.333 3.931 .939 
GROUP C -14.333* 3.931 .002 

GROUP B GROUP A -1.333 3.931 .939 
GROUP C -15.667* 3.931 .001 

GROUP C GROUP A 14.333* 3.931 .002 
GROUP B 15.667* 3.931 .001 

TABLE 2
POST-TEST COMPARISON OF GQOL USING ONE ANOVA 
MULTIPLE COMPARISON POST HOC TUKEY HSD TEST BE-
TWEEN GROUP A, GROUP B AND GROUP C 

MULTIPLE GROUP 
COMPARISON 

MEAN DIF-
FERENCE 

STANDARD 
ERROR 

SIGNIFI-
CANCE 

GROUP A GROUP B 4.133 1.867 .080 
GROUP C -2.667 1.867 .336 

GROUP B GROUP A -4.133 1.867 .080 
GROUP C -6.800* 1.867 .002 

GROUP C GROUP A 2.667 1.867 .336 
GROUP B 6.800* 1.867 .002 

TABLE 3
COMPARISON OF PRE & POST-TEST VALUES OF GQOL OF 
HOMOGENEITY OF VARIANCE & ONE ANOVA TEST BETWEEN 
GROUP A, GROUP B AND GROUP C 

TEST GROUP A GROUP B GROUP C df F 
value

signifi-
cance

MEAN S.D MEAN S.D MEAN S.D df1 df2

PRE 54.667 13.02 53.33 9.759 69 9.1 2 42 9.766 .000

POST 84.133 5.33 80 4.629 86.8 5.34 2 42 6.735 0.003
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80

100

GROUP A GROUP B GROUP c
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69

84,1 80 87

GQOL PRE AND POST TEST COMPARISON  
BETWEEN GROUPS

pretest posttest

GRAPH 1. COMPARISON OF PRE AND POST VALUES OF GQOL 
BETWEEN GROUPS 

TABLE 4
PRE-TEST COMPARISON OF BBS VALUES USING ONE ANO-
VA MULTIPLE COMPARISON POST HOC TUKEY HSD TEST BE-
TWEEN GROUP A, GROUP B AND GROUP C 

Multiple group 
Comparison 

Mean Dif-
ference 

Standard 
Error

Signifi-
cance

GROUP A GROUP B 4.533 2.453 .167
GROUP C 7.200* 2.453 .015

GROUP B GROUP A -4.533 2.453 .167
GROUP C 2.667 2.453 .527

GROUP C GROUP A -7.200* 2.453 .015
GROUP B -2.667 2.453 .527

TABLE 6 
COMPARISON OF PRE & POST-TEST VALUES OF BBS USING 
TEST OF HOMOGENEITY OF VARIANCE & ONE ANOVA TEST 
BETWEEN GROUP A, GROUP B AND GROUP C 
TEST GROUP A GROUP B GROUP C df F value signifi-

cance
MEAN S. D MEAN S. D MEAN S. D df1 df2 

PRE 39.2 5.557 34.667 7.6687 32 6.761 2 42 4.403 0.018

POST 52.333 2.582 53.333 2.6095 55.067 1.9074 2 42 5.029 0.011
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52,33 53,3 55
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GRAPH – 2 PRE AND POST TEST COMPARISON OF BBS 

When the mean values of Group A, Group B and 
Group C on BBS were compared, it shows significant 
increase in the post-test. But Group C mean shows 55 
which has higher mean values is effective than Group 
B mean 53.3and followed by Group A mean values 
52.33 at p ≤ 0.001.Hence Group C is more effective 
than other groups. 

DISCUSSION
In the modern world, India has a high incidence 

of stroke. After a stroke, there will be a severe neuro-
logical impairment that includes sudden numbness or 
paralysis, vertigo, and decreased balance. Stroke suf-
ferers are becoming more numerous on a daily basis. 
Unfortunately, a stroke can have a very severe effect on 
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a patient’s functional abilities and significantly lower 
their quality of life. Thankfully, there is a stroke treat-
ment that has been proven to control the problems. The 
goal of the current study was to compare how dual task 
training, gait training, and vestibular rehabilitation af-
fected post-stroke people’ balance and quality of life. 

This study set out to examine post-stroke adults 
in great detail in order to ascertain their balance and 
quality of life. The study’s objective was to ascertain 
the benefits of dual task training, gait training, and 
vestibular rehabilitation on post-stroke adults’ balance 
and quality of life. In this study, gait training and dual 
task training for the individuals also improved, though 
not as much as the subjects who had had vestibular re-
habilitation, which was determined to be important. 
With post-stroke individuals, the Berg Balance Scale 
was used to test balance, and the Global Quality of Life 
Scale was used to measure quality of life. 

A programme based on exercises called vestib-
ular rehabilitation aims to enhance balance. These 
head-moving exercises are crucial for maintaining and 
developing the vestibular system. The tonic firing rate, 
a fundamental vestibular afferent of the healthy vestib-
ular system with a resting firing rate, is a principle of 
vestibular rehabilitation. When the head moves in one 
direction, the eye moves with the same speed in the 
other way. Physical therapy with a focus on vestibular 
rehabilitation helps the central nervous system com-
pensate for peripheral vestibular dysfunction in order 
to lessen the imbalance [17]. 

The improvement is assumed to be produced by 
the exercises that are intended to generate repetitive 
movements of the eye, head, and trunk, according to 
Bonanet al (2004). Hemiplegic patients are unable to 
adequately utilize vestibular information. According 
to Horak et al. (2006), vestibular sensorial references 
are crucial for maintaining stability when high veloc-
ities and frequencies of body movements occur[17, 
18] so controlling head and trunk orientation in space 
may be important in relation to the gravitational force 
for improving postural instability. 

In one of their studies, Whitney et al. (2003) sug-
gested that Vestibular Rehabilitation training is cru-
cial for coordinating learning techniques to enhance 
motor learning and adaptation. Therefore, in order to 
prevent falls and further enhance balance, it is crucial 
for the physician to focus more on both gait stability 
and common vestibular symptoms [19, 22]. Accord-
ing to M Girardi et al. (1998), vestibular rehabilitation 

significantly reduces falls and enhances gait in post-
stroke people [20]. 

In order to improve dynamic balance and gait 
training in post-stroke people, Marco Tramontano 
et al. (2018) suggest that vestibular rehabilitation en-
tails a variety of exercise programmes with a distinct 
combination of activities [21]. As a result, we draw 
the conclusion from the current study that vestibular 
training improves balance and quality of life in adults 
who have had strokes. 

CONCLUSION
This study concludes that Dual task training, Gait 

training and Vestibular rehabilitation had consider-
able effects on improving balance and quality of life in 
post stroke subjects. However, the vestibular rehabili-
tation group was considered to be more effective than 
the other groups training program. 
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ABSTRACT
Breast cancer is the second leading cancer for women in devel-
oped countries including India. Many new cancer detection and 
treatment approaches were developed. The most effective way 
to reduce breast cancer deaths is detect it earlier. The frequent 
occurrence of breast cancer and its serious consequences have 
attracted world wide attention in recent years. Problems such 
as low rate of accuracy and poor self-adaptability still exist in 
traditional diagnosis. In order to solve these problems, an Ada 
Boost-SVM classification algorithm, Combined with k-means is 
proposed in this research for the early diagnosis of breast can-
cer. The effectiveness of the proposed methods are examined 
by calculating its accuracy, confusion matrix which give import-
ant clues to the physicians for early diagnosis of breast cancer. 
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I. INTRODUCTION
In this paper we intend to present a system for 

diagnosis of breast cancer disease using data mining 
techniques. The symptoms of breast cancer include 
mass, changes in shape and dimension of breast. Var-
ious diagnostic tests and procedures are available for 
detecting the presence of breast cancer. Classification 
of breast cancer data is useful to identify the behavior 
of the tumor. Tumors can either be malignant or be-
nign. Differentiating a malignant tumor from a benign 
one is a very Big task due to the structural similarities 
between the two. Support Vector Machine (SVM) is a 
classification algorithm used in various applications to 
classify data. But for big data and imbalanced datasets, 
it is not suitable to apply SVM, since it leads to compu-
tational problems and missing value scenarios. Hence 
it is highly important to make SVM suitable for the 
present scenario by modifying the algorithm to adapt 
to the expectations. In this method, both the training 
and the prediction of SVM classifiers are done using 
the cluster centers obtained from the k-means cluster-
ing. Misclassifications are treated equally for the entire 
cluster center. To enhance the accuracy of the classi-
fication, we have implemented ADABoost classifier 
algorithm. ADABoost helps in handling the misclassi-
fication of cluster centers using the data points in each 
cluster as a weight. This approach of ADABoost clas-
sifier with SVM can be implemented on imbalanced 
datasets as well[1]. The main objective of this research 
is to classify the breast cancer data with high efficient 
algorithms to obtain the results in a better manner. 

II. LITERATURE REVIEW
M. Sewak et. al., (2007) Support vectors with RBF, 

polynomial and linear kernel functions were trained 
using a fraction of the WDBC dataset as a training set.. 
The classification was then carried out using the ma-
jority opinion of the ensemble. This SVM ensemble 
process yielded 100 percent benign tumor prediction 
accuracy. [2]. 

B Zheng et al., (2013) proposed a model that is a 
hybrid of K-Means and Support Vector Machine. The 
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model is implemented on breast cancer dataset to di-
agnose cancer based on the extracted features of tu-
mor. Kmeans is used for finding the hidden pattern 
of tumor and SVM for classification of features. There 
are two types of tumors: malignant (are cancerous) 
and benign (can’t be cancerous, can be removed). 
The classifier separates these two types of tumors. 
The k-means is used for clustering the patterns of the 
similar tumor based on the features of malignant and 
benign tumors. The membership function is used to 
measure the similarity of the data point and the tumor. 
The results show that the K-means and SVM hybrid 
model reduces the time required for prediction with 
higher rate of accuracy[3]. 

R. K. Kavitha et al., (2014) Data mining techniques 
are used to obtain useful information from the large 
amounts of data which can help the physician for de-
cision making regarding the prognosis. This paper 
studies the performance comparison of Adaboost al-
gorithm which classifies data as linear combination 
and CART (Classification and regression trees) which 
classifies data by constructing decision tree in predict-
ing the survivability of breast cancer patients. [5]. 

Thongkam Jaree et. al., (2008), proposed a method 
by combining the AdaBoost and random forests algo-
rithms for constructing a breast cancer survivability 
prediction model. They used random forests as a weak 
learner of AdaBoost for selecting the high weight in-
stances during the boosting process to improve accu-
racy, stability and to reduce overfitting problems. The 
hybrid method performance is evaluated using basic 
performance measurements (e. g., accuracy, sensitivi-
ty, and specificity), Receiver Operating Characteristic 
(ROC) curve and Area Under the receiver operating 
characteristic Curve (AUC). Experimental results in-
dicate that the proposed method outperforms a single 
classifier and other combined classifiers for the breast 
cancer survivability prediction[7]. 

Sri bala et. al., (2016) Machine learning provides 
better prediction methodologies for diseases in health 
care management. Ensemble learning is nothing but 
group of classifiers which in reality yielding better re-
sults rather than the existing results. To produce the 
better results we use collection of classifiers called en-
sembles. They have implemented ensemble methods 
to improve the better prediction for breast cancer to 
classify the breast tissue as in the form of carcinoma 
and fibroadinoma. Along with existing classifiers like 
J48Naive Bayes, random forest and SMO. We imple-

mented ensemble classifiers like Adaboosting, bag-
ging and stacking or blending methods with them, in 
reality it is showing better accuracies[10]. 

III. PROPOSED SYSTEM
The proposed method is designed with SVM and 

k-means clustering called as the KM-SVM. KM-SVM 
is a fast algorithm to increase the processing speed of 
training and the prediction of SVM classifiers using 
the cluster centers received from the k-means cluster-
ing. The misclassifications are treated equally in each 
cluster center. To enhance the accuracy of the pro-
posed method, we introduce the ADABoost classifier 
algorithm which handles the misclassification clus-
ter centers by assigning penalties. The SVM method 
along with ADABoost can be applied on imbalanced 
datasets as well. 

The extracted correlation features are placed in 
ascending order for the given data and also given in 
the form of SVM classifier. The misclassified data ob-
tained from the first level of classification is samples 
using N sample method and then sent to the classifier 
again for an accurate classification

The preprocessing done with k-means algorithm 
by finding the cluster centers. The Benign and Malig-
nant tumors are again checked with svm classifier in 
order to overcome the misclassification. Boosting is 
done at the end so that all the output weak learners 
are clubbed to form a strong learner. Boosting con-
centrates more on the misclassified examples or to the 
examples that have higher prediction errors. 

A THE BASIC K-MEANS ALGORITHM 
The k-means algorithm is a simple process where 

K initial centroid is selected. The value of K is spec-
ified by the user as the number of clusters required. 
Now points are selected close to the centroid and these 
points are the clusters of the centroid. The centroid in 
each cluster will be updated with the points assigned 
to the cluster. This process continues until no point 
changes in the cluster and the centroid remains the 
same. 

B SVM
SVM- Support Vector Machines was first proposed 

by Vladimir Vapnik. It’s a new learning method pro-
posed for binary classification. The main objective of 
this algorithm is to find a hyper plane which separates 
the D-Dimensional data into two perfect classes. Lat-
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er, SVM was introduced for kernel induced feature 
space that considers higher dimensional space where 
the data can be classified. So it’s a challenge to classify 
data which is possible to be present in two classes of 
data. 

C ADABOOST Classifier
Boosting is the concept of converting a weak learn-

er to a strong learner. It is the process of combining all 
weak learners to form a single strong rule. Each time 
when the base learning algorithm is applied it gener-
ates weak prediction rules through an iteration pro-
cess. After conducting several iterations, the boosting 
algorithm combines all weak rules to form a single 
strong prediction rule. Below are the steps used for 
choosing the right distribution: 

Step 1: The base learner is applied to distribute and 
assign equal weight to each observation. 

Step 2: If any prediction error is observed then a 
higher attention is paid for observations having error. 
Now, the next base learning algorithm is applied. 

Step 3: Step 2 is repeated until higher accuracy is 
achieved by the base learning algorithm. 

At the end, all the output weak learners are clubbed 
to form a strong learner. Boosting concentrates more 
on the misclassified examples or to the examples that 
have higher prediction errors. 

IV. RESULT AND DISCUSSION
The basic phenomenon used to classify the Wis-

consin diagnosis breast cancer data using matlab and 
compare the accuracy obtained using this technique 
with other techniques. the below table shows the ac-
curacy comparison. The kmeans, correlation svm and 
adaboost combined technique used in this research 
yields higher accuracy when compared to other tech-
niques. 

V. CONCLUSION
The proposed novel algorithm was experiment-

ed on the Breast cancer database. The simulation 
results proved that the approach achieved a very 
high accuracy rate than the existing methods used 
in literature. We also demonstrated a certain level 
of accuracy in the classifier, and for finding accu-
rate results there must be sufficient preprocessing 
of data done. Missing data, data imbalance and oth-
er peculiar cases are to be considered in order to 
derive an accurate result. Finally we also demon-
strated that we can attain accuracy in diagnosing 
breast cancer disease using the K-means classifier, 
adaboost and Support Vector Machines. It is being 
applied to classify images into two sectors as with 
tumor and without tumor. New cases will be ana-
lyzed in the future studies. 

Fig 1-proposed architecture
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Table 1
Comparison of the methods and accuracy of previous studies 
and this study. (WDBC data sets) 

Author (year) Method Accuracy (%) 
J. Abonyi et al., (J. Abonyi 
and Szeifert, 2003) 

supervised fuzzy 
clustering

95.57

I. Gadaras et al., (I. Gada-
ras, 2009) 

Fuzzy rule classifi-
cation

96.08

Chunekar et al., 
(Chunekar, 2009) 

Jordan Elman 
neural network

98.25

M. Darzi et al., (Moham-
mad Darzi, 2011) 

CBRGenetic 97.37

L. Chuang et al., (Li-Yeh 
Chuang, 2011) 

CatfishBPSO 98.17

 Mert et al., (A. Mert and 
Akan, 2014) 

LOO, PNN 97.01

Zheng et al., (B. Zheng 
and Lam, 2014) 

K-SVM 97.83

Subrata Kumar Man-
dal(2015) 

Logistic Regres-
sion 97.90

97.9

Priyanka Jain et al., (2016) Svm 80
This study Kmeans+modified 

svm+adaboost
98.85

Figure 2. accuracy comparison graph of Wisconsin breast can-
cer dataset
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ABSTRACT
Cervical cancer is a type of cancer that occurs in the cells of 
the cervix. Cervix is the lower part of the uterus that connects 
to the vagina. It arises due to the abnormal growth of cells and 
spreads to other parts of the body. Smoking is also considered 
as one of the main causes for cervical cancer. Long term use 
of Oral contraceptive pills can also cause cancer. Also having 
multiple pregnancies can cause cervical cancer. Cervical cancer 
often has no symptoms in its early stages. It is fatal most of the 
time. The most common symptom is unusual vaginal bleeding. 
Here the machine learning algorithms are used to predict the 
occurrence of cervical cancer. Predicting the presence of cervi-
cal cancer can help the diagnosis process to start at an earlier 
stage. 
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Machine learning, Cervical cancer, Abnormal growth, Oral con-
traceptive
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HPV (Human papilloma virus) is the one of the vi-
rus that causes cervical cancer. The early stages of can-
cer are completely free of symptoms. It is only during 
the later stages of cancer that symptoms appear. We 
can use machine learning techniques to predict if a 
person has cancer or not. Around the globe, around a 
quarter of million people die owing to cervical cancer. 
Screening and different deterministic tests confuse the 
available Computed Aided Diagnosis (CAD) to treat 
the patient correctly for the cancer. Several factors for 
cancer include age, number of sexual partners, age of 
first sexual intercourse, number of pregnancies, smok-
ing habits, hormonal, STD’s detected in the patient 
and any diagnosis performed for cancer and diseases 
like HPV (Human papillomavirus) and CIN (Cervi-
cal intraepithelial neoplasia). For cervical cancer, the 
screening methods include cytology, Schiller, Hinsel-
mann and the standard biopsy test. Each test is carried 
out to detect the presence of cervical cancer. Different 
models are tried on the dataset. Fine tuning of the pa-
rameters is done. The performance of different models 
are compared. And finally, the best models are recom-
mended that can be used to predict cancer. 

An Introduction to Health Inequities in India, the 
Case of Cervical Cancer: Cervical cancer is a signifi-
cant public health concern in India, with an estimated 
134, 420 incident cases and 72, 825 associated mor-
talities in 2008.However, in reality, this may be a low 
estimate of the true burden of cervical cancer among 
women in India. Although India has an excellent pri-
vate healthcare system, many government-sponsored 
hospitals and clinics, intended to provide equal access 
to healthcare for the poor, are severely underfunded 
and overwhelmed. Health policy analysts have cit-
ed India as having one of the lowest per capita rates 
of government healthcare expenditure in the world, 
amounting to approximately USD 2.20 per capita, per 
year Furthermore, 80% of this healthcare allotment is 
budgeted for salaries. Perhaps even more disconcert-



492 | Cardiometry | Issue 26. February 2023

ing is the disparity in the allocation of the already scare 
health care resources. It is estimated that approximate-
ly 30% of the healthcare funds provided by the gov-
ernment of India are consumed by the wealthiest 20% 
of the population. Meanwhile, a stark 10% of the gov-
ernment’s contribution to healthcare is spent on the 
poorest 20% of the population. Additionally, approxi-
mately 80% of total expenditure on healthcare is paid 
directly by consumers to private, for-profit, healthcare 
facilities. These figures not only suggest a significantly 
lower level of access to healthcare among the poor in 
India, but also highlight how health easily becomes a 
Commodity. As is the case for many diseases, in India, 
a woman’s risk of cervical cancer is largely mediated by 
socioeconomic factors. 

Women in India are five times more likely to devel-
op and seven times more likely to die from cervical can-
cer simply because they face multiple barriers, many of 
which are socially determined, in accessing basic screen-
ing and treatment services. Based on this, the observed 
differences in cervical cancer morbidity and mortality, 
between women in the United States and India can be 
considered as a health inequity. Over the past 70 years, 
deaths from cervical cancer have markedly declined in 
many Western populations. This decline in observed cas-
es of cervical cancer directly corresponds to the adoption 
of routine cervical cancer screening practices. Given the 
effectiveness and direct public health impact, the cytolo-
gy-based Babes-Papanicolaou [Pap] test has been cited as 
one of the top ten public health achievements of the 20th 
century. However, despite the documented benefits of 
screening, significant disparities in cervical cancer mor-
bidity and mortality exist between economically-defined 
regions of the world. The observed inequities in cervical 
cancer are attributable to differences in population-level 
screening coverage. Cervical cancer is preventable and 
treatable. Global inequities in cervical cancer deaths are 
preventable and therefore may be viewed as unjust. The 
significance of cervical cancer among cancers affecting 
women, the disparity of its prevalence, the role of sex-
ually-transmitted Human Papillomavirus [HPV] it its 
etiology, and the effectiveness of screening strategies in 
its prevention. 

10 Facts at a Glance – Cervical Cancer: 
1. Worldwide, cervical cancer is the third most 

common cancer among women. 
2. Worldwide, every two minutes a woman dies 

from cervical cancer. 

3. 86% of cervical cancer cases and 88% of deaths 
occur in developing regions. 

4. In India, cervical cancer is the single most com-
mon cancer. 

5. For every 35 women in India, one will be diag-
nosed with cervical cancer. 

6. In the United States, one in every 192 women 
will develop cervical cancer. 

7. Sexually transmitted HPV is a necessary factor 
in cervical cancer. 

8. Worldwide, 70% of cervical cancer is caused by 
HPV types 16 and 18.

9. More than 80% of women will be infected with 
HPV at some time. 

10. Cervical cancer is one of three cancers effec-
tively prevented with screening. 

PROBLEM STATEMENT
Building a predictive model which will predict the 

Cervical Cancer better than the Existing system base-
don available data and machine learning prediction. 

The key disadvantage of traditional diagnosis is 
that an expert is required for analysis and revealing 
of pathological test results. However sometimes, suf-
ficient numbers of experts are not available and there 
may be problem of disagreement among experts. 
These disadvantages can be excluded by machine 
learning techniques which can be used to improve the 
accuracy and precision in clinical diagnosis. Taking 
the advantages machine learning, the paper presents 
machine learning based approach for prediction of 
cervical cancer. 

LITERATURE SURVEY
[1] Y. E. Kurniawati, A. E. Permanasari and S. 

Fauziati, “Comparative study on data mining clas-
sification methods for cervical cancer prediction 
using pap smear results, ” 2016.

Cervical cancer became the highest cause of can-
cer deaths in women globally. There has been a lot of 
research using data mining techniques with variety of 
different data mining models that can be used for an-
alyzing cervical cancer. In this research, data that be 
used were obtained from the medical records of the 
Pap smear test results. There are 38 symptoms and 7 
classes. Naïve Bayes, Support Vector Machines (SVM), 
and Random Forest Tree was used to evaluate the per-
formance of the classifier. The performance matric 
that used in this study are accuracy, recall, precision, 
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and ROC curve. Based on the performance matric, 
Random Forest Tree is the best classifier among other 
classifiers to classify Pap smear results. Cervical can-
cer screening and HPV testing are done with a Pap 
smear test. However, this examination requires a lot 
of time, costly and highly susceptible bias of the ob-
server during the process of investigation and analy-
sis. To overcome these problems, several studies have 
modeled the machine learning with a variety of ap-
proaches have been made. However, these studies are 
constrained by the limitation of the data amounts and 
the imbalanced data that caused by the different ra-
tio of each case. This can lead to errors in the clas-
sification of the minority due to the tendency of the 
classification results that focus on the majority class. 
This study addressed the handling imbalance data on 
classification of cases Pap test results using the method 
of over-sampling. 

[2] Anjali Deswal, Sanjeev Dhawan, Kulvinder 
Singh, “A Technique For Determining The Early 
Detection For Cervical Cancer”, 2019.

The purpose of this study is to facilitate the patient 
to know the prediction of the risk level of cervical can-
cer so that if identified high disease risk level, patients 
can contact the hospital in order to get further treat-
ment. The application developed using the Logistic 
Regression method, while the data used in the study 
was obtained from the RSI Jemursari Hospital, Sura-
baya Indonesia from 1 August 2017 until 1 December 
2017.From the results of research, it was found that 
factors are greatly affect

the risk of cervical cancer is vaginal bleeding, 
lumps in the vagina, and pain in the waist or lower ab-
domen. This application can help patients to know the 
prediction of the level of risk of cervical cancer they 
suffered. The results of the experiments using Logistic 
Regression method has been carried out together with 
Naïve Bayes and Decision Trees shown that Logistic 
Regression method gives better accuracy compared 
with two other methods. Logistic Regression method 
used has a high accuracy level of around 95% in the 
data classification, as well as the precision of classifi-
cation on precision and recall which means the result 
shows a pretty good performance. 

[3] Muhammed FahriUnlersen, Kadir Sabanci, 
MucizOzcan, “Determining Cervical Cancer Possi-
bility by Using Machine Learning Methods”, 2017.

World Health Organization (WHO) calls cancer as 
a generic term for a large group of diseases that can 

affect any part of the body. Sometimes it could be 
the cause of loss of patients. Cancer arises from the 
transformation of normal cells into tumor cells in a 
multistage process that generally progresses from a 
pre-cancerous lesion to a malignant tumor. When 
identified early, cancer is more likely to respond to 
effective treatment and can result in a greater prob-
ability of surviving, less morbidity, and less expensive 
treatment. Cancer mortality can be reduced if cases 
are detected and treated early. In this fact, it is import-
ant to determine someone has highly cancer risk by 
using a survey. In this study, a classification of patients 
due to their answers to a survey has been done to de-
termine someone who has highly cervical cancer risk. 
The dataset has 858 records with 33 attributes and a 
biopsy result. In the dataset, number of the patients 
with cervical cancer diagnosis is 55 and the number 
of healthy patient is 803.This dataset has been divided 
into two groups randomly as train and test. The train 
group is 66% of the main dataset so there are 565 re-
cords in the train dataset. The rest of the dataset has 
been assigned as test dataset. The test dataset has 292 
records. The classification has been done by using var-
ious methods like Multilayer Perceptron, Bayes Net 
and k-Nearest Neighbor. Correctly classified instances 
and percentage, true positive and false positive classi-
fied instances rate for each class and confusion matrix 
have been presented for each method and all of the 
results are discussed. 

[4] Y. M. S. Al-Wesabi, Avishek Choudhury, 
“Classification of Cervical Cancer Dataset” 2018.

Cervical cancer is the leading gynecological ma-
lignancy worldwide. This paper presents diverse 
classification techniques and shows the advantage of 
feature selection approaches to the best predicting of 
cervical cancer disease. There are thirty-two attributes 
with eight hundred and fifty-eight samples. These 
attributes include demographic information, habits 
like smoking and historic medical records. The com-
plexity of this data is the multiple screening and diag-
nosis approaches that leads to a complex ecosystem. 
Besides, this data suffers of missing values and imbal-
ance data. Therefore, over-sampling, under-sampling 
and imbedded over and under sampling have been 
used. Furthermore, dimensionality reduction tech-
niques are required for improving the accuracy of the 
classifier. Is the first contributor such that transform 
learning method was the main purpose of the study to 
show its impact on sharping the accuracy have stud-
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ied the same data using cost-sensitive classification 
with Decision Tree classifier. The good results have 
been reported by such that Support vector machine 
with different approaches were applied to yield almost 
94% accuracy. Therefore, feature selection methods 
have been studied as they divided into two distinct 
categories, filters and wrappers. The results show that 
age, first sexual intercourse, number of pregnancies, 
smokes, hormonal contraceptives and STDs: genital 
herpes are the main predictive features with high ac-
curacy with 97.5%. Decision Tree classifier is shown to 
be advantageous in handling classification assignment 
with excellent performance. 

SYSTEM DESIGN
System design architecture aims in developing a 

GUI in the frontend for the users as output by doing a 
various ML methodology in the backend. It first col-
lects the data from a website and the null values are 

removed and replaced with a mean value and data ar-
rangement is done. The second step is preprocessing 
in which the data splitting takes place as training and 
testing data. The testing data is passed on to various 
algorithms that we have used in our project such as 
Logistic regression, SVM classifier, KNN, Navie bayes 
and Decision tree algorithm and then a model is 
trained and created using these datasets and clubbed 
with testing dataset to yield a better result. The final 
result is displayed in GUI format to the user such as 
class 1 prediction to be as positive with cancer and 
class 2 prediction to be as a person negative with can-
cer. 

Algorithms used: 

Logistic regression 
Logistic regression is a supervised learning classi-

fication algorithm used to predict the probability of a 

Fig 4.1 System architecture
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target variable. The nature of target or dependent vari-
able is dischotomous, which means there would be 
only two possible classes. 

In simple words, the dependent variable is binary 
in nature having data coded as either 1(stands for suc-
cess/Yes) or 0(stands for failure/No). 

KNN (K Nearest Neighbors algorithm) 
KNN is a simple, easy to implement supervised 

machine learning algorithm that can be used to solve 
both classification and regression problems. 

For implementing the algorithm, we need data-
set. So during the first step of KNN, we must load the 
training as well as test data. Next, we need to choose 
the value of K i. e. the nearest data points. K can be any 
integer. For each point in the test data we do the fol-
lowing − Calculate the distance between test data and 
each row of training data. The most commonly used 
method tocalculate distance is Euclidean. Now, based 
on the distance value, sort them in ascending order. 
Next, it will choose the top K rows from the sorted ar-
ray. Now, it will assign a class to the test point based on 
most frequent class of these rows. Result will be pre-
dicted either in Class 1(positive) or Class 2(negative). 

SVM Classifier
Support Vector Machine (SVM) is a supervised ML 

algorithm which can be used for both classification or 
regression challenges. However, it is mostly used in 

classification problems. In the SVM algorithm, we plot 
each data item as a point in n-dimensional space with 
the value of each feature being the value of a particular 
coordinate. Then, we perform classification by finding 
the hyper-plane that differentiates the two classes very 
well. 

The goal of the SVM algorithm is to create the best 
line or decision boundary that can segregate n-dimen-
sional space into classes so that we can easily put the 
new data point in the correct category in the future. 
This best decision boundary is called a hyperplane. 

SVM chooses the extreme points/vectors that 
help in creating the hyperplane. These extreme cases 
are called as support vectors, and hence algorithm is 
termed as Support Vector Machine. 

Navies Bayes Classifier
Naive Bayes is a family of probabilistic algorithms 

that take advantage of probability theory and Bayes’ 
Theorem to predict the tag of a text (like a piece of 
news or a customer review). They are probabilistic, 
which means that they calculate the probability of each 
tag for a given text, and then output the tag with the 
highest one. The way they get these probabilities is by 
using Bayes’ Theorem, which describes the probability 
of a feature, based on prior knowledge of conditions 
that might be related to that feature. 

Working is as follow: 
• Step 1: Calculate the prior probability for given 

class labels
• Step 2: Find Likelihood probability with each attri-

bute for each class
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• Step 3: Put these value in Bayes Formula and calcu-
late posterior probability. 

• Step 4: See which class has a higher probability, giv-
en the input belongs to the higher probability class. 

Decision tree
A Decision Tree is a simple representation for clas-

sifying examples. It is a Supervised Machine Learning 
where the data is continuously split according to a cer-
tain parameter. 

Decision Tree consists of: 
1. Nodes: Test for the value of a certain attribute. 
2. Edges / Branch: Correspond to the outcome of a 

test and connect to the next node or leaf. 
3. Leaf nodes: Terminal nodes that predict the 

outcome (represent class labels or class distribu-
tion). 
There are two main types of Decision Trees: 

1. Classification Trees. 
2. Regression Trees. 

1. Classification trees (Yes/No types): 
What we’ve seen above is an example of classifica-

tion tree, where the outcome was a variable like ‘fit’ or 
‘unfit’. Here the decision variable is Categorical/ dis-
crete. 

Such a tree is built through a process known as bi-
nary recursive partitioning. This is an iterative pro-
cess of splitting the data into partitions, and then 
splitting it up further on each of the branches. 

2. Regression trees (Continuous data types): 
Decision trees where the target variable can take 

continuous values (typically real numbers) are called 
regression trees. (e. g. the price of a house, or a pa-
tient’s length of stay in a hospital) 

Working 
The Working procedure of project is as follows: 

1. Firstly collecting the data sets and removing the 
Null Values in the collected data sets. 

2. In datasets “?” are considered as null values. 
3. Null values are replaced with mean values. 
4. Attributes present in the datasets are rearranged 

in the user defined form. 
5. After the rearrangement the data has been pre-

processed, then after the preprocessing Data Splitting 
is done. 

6. The Splitting dataset is divided into Training 
dataset and Testing Dataset. 

7. The Training and Testing Dataset is to given to 
some of Algorithms such as SVM, KNN Classifier, 
Naïve Bayes, Decision Tree, Logistic Regression. 

8. The above mentioned algorithms are given to 
Set Hyper parameter then all these is given for Model 
Training and Model Creation. 

9. After creating a model it is given to the GUI 
(Graphical User Interface) then the prediction of Cer-
vical Cancer takes place whether the person has cervi-
cal cancer or not. 

Where the project is running in command prompt 
the steps for the Execution is as Follows: 
1. Firstly change the directory to desktop as cd Desk-

top
2. Then change the directory to your project virtual 

Environment scripts/active. 
3. Then Enter into project folder (i. e., source) cd 

source then for running the project python main. 
py

4. The output depends on the manual value if we give 
manual value as True then it takes the input from 
the user. 

5. If we give manual value as false then it takes the 
input from the system. 

6. The manual value= True for the input from the 
user we have to give all the features from csv file for 
any of the row till 35 feature, give input after that 
press double enter. 

 



Issue 26. February 2023 | Cardiometry | 497

7. If we want output for particular data set then we 
can do above procedure. It will predict output for 
all possible inputs. 

8. If we don’t want to give manual input change the 
variable to false then it will take system input. 

9. Change the type variable in the main script and try 
for all the classifiers if we want a particular algo-
rithm output we can change type variable has 1, 2, 
3, 4, 5 if we want Navie Bayes classifier then enter 
type variable values has 1 all these changes we will 
do in the main source code

10. Then we are Executing evaluation metrics for 
all the classifier we are using then the precision 
recall and accuracy value will be displayed in 
the snapshot and there will be popup message 
showing whether the person has cervical cancer 
or not. 

11. We have used GUI (Graphical user interface) for 
the prediction of cancer. 

12. Where we will get refined output using graphical 
user input. 

CONCLUSION
To sum up, this article presents the comparison 

between different machine learning classifiers re-
spect to the best predictive model for Cervical Cancer 
Dataset. Results show that this data is biased and ad-
dressing the imbalanced data is the first step for eval-
uation. Three techniques have been used to address 
the imbalanced data; over-sampling, under-sam-
pling and combine both methods. Over-sampling 
yields better results than other two methods due to 
higher accuracy obtained by over-sampling. Fur-
ther studies are conducted by using feature selection 
methods. Consequently, the SBS and SFS are supe-
rior techniques to enhance the performance of the 
prediction with accuracy 95%. By selecting the com-
mon features among the DT and KNN in Section 
4.4, we obtain the best overall result with accuracy 
exceeds 97%. The selective features are Age, First 
sexual intercourse, number of pregnancies, Smokes, 
Hormonal Contraceptives and STD: genital herpes. 
Interestingly, all six-selective feature make sense for 
diagnosing the cervical cancer. Eventually, we prefer 
DT classifer over GNB classifier. As a future work, 
selection features by LASSO method have not been 
tested with the classifiers to see their influence. Sec-
ond potential work is multi-class classification with 
the four targets. 
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ABSTRACT
“A study to assess the effectiveness of educational interven-
tion on knowledge on self-care practices of patients following 
percutaneous coronary interventions at KMCH, Coimbatore. 
Aimed to assess the effectiveness of educational intervention 
on knowledge on self-care practices following PCI, The study 
was conducted at KMCH cardiac ward, cardiac day care. The 
Sample size consisted of 60.Modified General System The-
ory of Ludwig Von Bertalanfy’s Conceptual framework was 
used. The data collection was done for a period of 6 weeks. 
Non-probability purposive sampling technique and informed 
consent was obtained. The investigators collected the demo-
graphic data and clinical variables from the patientcase sheet. 
The self-administered questionnaire was administered to as-
sess the knowledge on self-care practices. After 20 minutes 
the completed questionnaire was collected back, followed by 
brief explanation education was given regarding the acute 
coronary syndrome, management and post PCI self-care 
practices through computer assisted education. The post as-
sessment of knowledge on self-care practices was measured 
on patients with regular follow up from 15 days. The post test 
assessment of knowledge on self care practices shown a sta-
tistically significant improvement 
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Introduction 
Cardiovascular disease (CVD) is one of the most 

common non-communicable diseases worldwide. It 
has high morbidity and mortality. Unhealthy diet, 
high BP, high blood sugar, high cholesterol and over-
weight contribute to cardio vascular disease. Man-
agement of ST-elevation myocardial infarction in-
volves primary percutaneous coronary intervention, 
which is delivered via dedicated heart centres. Since 
most patients do not have enough time to get infor-
mation about their disease during hospitalization, 
discharge from the hospital is a stressful event for 
cardiac patients. 

Patients may experience a quick recovery followed 
by rapid discharge after Percutaneous Coronary In-
terventions(PCI) continuity of care from hospital to 
home can be particularly challenging since they need 
to adjust their lifestyle, new medication and an ex-
panded care. They develop many problems in self-care 
after discharge and obviously poor self-care can lead to 
frequent hospitalization and decreased quality of life. 
Self-care behaviours such as exercise, physical activity, 
dietary changes, quitting smoking, coping with stress, 
and observing the dietary regimen are important in 
patients following PCI.. Therefore this study aimed to 
assess the effectiveness of educational interventions 
on acute coronary syndrome to enhance knowledge 
and self-care practices following percutaneous coro-
nary interventions. 

Statement of Problem
A study assess the effectiveness of educational in-

tervention on knowledge and self care practices of pa-
tients following percutaneous coronary interventions 
at KMCH, Coimbatore. 

Objectives
1. To determine the effectiveness of educational 

intervention on knowledge on self-care practices on 
acute coronary syndrome following percutaneous cor-
onary intervention. 

2. To associate the knowledge on self-care practices 
with selected demographic variables. 
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Hypothesis
There is a significant difference in knowledge and 

self care practices between patients who receive edu-
cational intervention and those who receive conven-
tional care. 

Methods 
The research design adopted for this study was ex-

perimental pre-test post-test control group design. To-
tal of 60 patients with acute coronary syndrome waiting 
for PCI for the first time, without any acute pain were 
enrolled using non probability purposive sampling 
technique. The study was conducted at the heart centre 
of KMCH – a tertiary care NABH accredited hospital. 
After obtaining ethical clearance and informed con-
sent, the demographic data and clinical variables were 
collected from the patients’ case sheet. The self-admin-
istered questionnaire was administered to assess the 
knowledge and the self-care practice for both experi-
mental and control group. The control group received 
conventional care and the experimental group received 
the educational intervention which includes nurse led 
health teaching about Diet, Exercise, and Medicine, 
Follow upand life style practicesof patients following 
Percutaneous Coronary Intervention.. The post-test 
knowledge and self-care practice was measured on 
regular follow up by15th day for both the groups. The 
reliability of the knowledge questionnaire and self care 
questionnaire tool was established by test re test meth-
od and the obtained r value was 0.81.

Results 
Most of the study participants in experimental (50%) 

and control group (70%) were found between 51- 60 
years. With regards to sex in both the group most of the 
study participants were males. With regards to educa-
tional status experimental group was more educated up 
to graduation 76.7% (23) than control group 73.3% (22). 
More than 50% of the study participants in experimental 
group were moderate workers. In respect to dietary pat-
tern 80% of them were non vegetarian. Considering with 
the habits 50% of them were smokers, and more than 20 
% were alcoholic and 36.7% (11) in experimental group 
and 43.3% (13) in control group were had no bad hab-
its. Nearly more than 30% of the study participants in 
both group had drawn salary between 21, 000- 30, 000.
With regards to risk factors 66.7% (20) in experimental 
group and 43.3% (13) in control group were hyperten-
sive. 33.3% (10) and 10% (3) were hyperlipidaemia in 

experimental and control group. More than 40 % of the 
study participants were found to be diabetic. 20% (6) in 
experimental and 30% (9) in control group had family 
history of heart disease. With regards to clinical presen-
tation, more than 75% of them had chest pain, in which 
about 40% of them had radiating pain to arm / neck / 
shoulder, 30% (9) of the study participants in experimen-
tal group and 36.7% (11) in control group had dyspnoea, 
40% (12) and 13.3% (4) had perspiration in experimental 
and control group respectively, 13.3 % (4) in experimen-
tal and 3.3% (1) in control group had vomiting, and none 
of them were asymptomatic. 

In pre-test only 60% (18), 76% (23) had poor lev-
el of knowledge and self-care practice in experimen-
tal and control group respectively. About 40% (12) in 
experimental group and 23.3 % (7) in control group 
had average level of knowledge and self-care practice. 
None of them had adequate knowledge and self-care 
practice in both the groups. 

In post-test almost70 % (21) had poor knowledge 
on self-care practice in control group and in experi-
mental group it was 0%. 43.3% (13), 26.7% (8) of them 
had average level of knowledge on self-care practice 
in experimental and control group respectively. 56.7% 
(17) in experimental and 3.3% (1) in control group 
had adequate knowledge on self-care practice. 

Table 1 shows the effectiveness of study and proves 
significant difference at 0.000 levels. In experimental 
group increases in the mean knowledge and self-care 
practice was 10.87, but in control group it was only 2.2.

Table 1
Effectiveness of educational intervention on knowledge and 
self-care practice among experimental group N= 60

Group  Pre- test
Mean ± SD

 Post-test 
Mean ± SD 

 Paired -t-test

Experimental 9.66 ± 3.42 20.53 ± 4.47 t = 19.74
p = 0.000***

Control 6.86 ± 4.82 9.06± 5.38 t = 7.04
p = 0.00

Fig-1 Mean pretest and post test knowledge scores of the ex-
perimental and control group 
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The effectiveness of educational intervention 
proved through paired‘t’ test. In experimental group 
increases in the mean knowledge on self-care practice 
was 10.87, but in control group it was only 2.2.

The effectiveness of study was also proved at 5% 
level of significance through independent ‘t’ test, the 
significant difference at p=0.000 level, in post-test the 
mean knowledge on self-care practice in experimental 
group was high (20.53) when compared with control 
group (9.06). 

Present study findings were consistent with the 
findings of Mohammed et al., 2016, who conducted 
a quasi-experimental study with 60 study participants 
in Assiuty university hospital. 100% of both the study 
and the control samples having poor knowledge score 
in pre-test. While in post-test 100% of the study sam-
ples were having good level knowledge, and the con-
trol samples still having poor level in knowledge post-
test. The study highlighted, it is important to provide 
teaching protocol to the patients about the process 
of coronary artery stent, it will help to improve their 
knowledge and prevent the future complications. 

Present study findings were consistent with the 
findings of Wischer, et al 2018, who conducted a study 
with 224 study participants to examine the outcomes 
of using video education as an adjunct to standard dis-
charge education for patients receiving percutaneous 
coronary intervention. A video delivered via an iPad 
was used to provide adjunct discharge education to 
patients who underwent percutaneous coronary in-
terventionprocedures and were on the 24-hour over-
night post recovery unit. The study participants of all 
ages embraced the use of video education on iPads as 
an adjunct to standard discharge education. The study 
highlighted, it is important to provide education to 
the patients felt more confident and informed on dis-
charge about the expectations of caring for their heart 
disease and the need for cardiac rehabilitation. 

The statistical evidence showed that there was sig-
nificant difference in knowledge and self-care practic-
es between patients who receive educational interven-
tion and those who receive conventional care; hence 
the research hypothesis was accepted at 5% level of 
significance. 

Find the association between the knowledge and 
self-care practices with selected demographic vari-
ables. 

There was an association between knowledge and 
self-care practice and the demographic variables of 

experimental group. The sex and educational status 
of the study participants were found to be statistical-
ly significant at p= 0.01 and 0.00 respectively in ex-
perimental group. There was an association between 
knowledge and self-care practice and the demograph-
ic variables in control group. The age, educational 
status and habits of the study participants were found 
to be statistically significant at p= 0.01, 0.00 and 0.02 
respectively. 

Conclusion 
The educational intervention is effective in in-

creasing the knowledge on self care practices among 
Patients who underwent PCI. 
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ABSTRACT
Globally, cardiovascular disease is the leading cause of mortali-
ty, according to the WHO. Coronary heart disease, cerebrovas-
cular illness, rheumatic heart disease, and other ailments are 
among a category of disorders of the heart and blood arteries. 
Diet and lifestyle are crucial for preserving heart health. An un-
healthy diet can increase the risk of heart disease and set off 
additional risk factors that may result in heart disease. A healthy 
eating habit is more beneficial than a specific diet at reducing 
the risk of heart disease. Although some cardiac anomalies, 
such as congenital heart problems, cannot be prevented, di-
etary adjustments and a change in lifestyle can assist. 
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According to the 2020-2025 Dietary Guidelines 
for Americans, saturated fat should make up no more 
than 10% of daily calories. 
• Simple steps can be taken to reduce saturated and 

Trans fat intake, such as trimming the fat from 
meat or choosing lean meats with less than 10% fat. 

• When cooking and serving, use less butter, marga-
rine, and shortening. For a diet that is heart-healthy, 
whenever possible, substitute low-fat foods. 

• For instance, use low-fat yoghurt or low-sodium 
salsa to top baked potatoes instead of butter, or put 
low-sugar fruit spread over toast instead of mar-
garine. 

INTRODUCTION
The cardiac diet promotes the consumption of 

heart-healthy, anti-inflammatory foods with the goal 
of lowering chance of Heart disease. The best diet for 
preventing heart disease is one that emphasises fresh 
produce, whole grains, nuts, fish, poultry, and vege-
table oils; it includes alcohol in moderation, if at all; 
and it limits consumption of red and processed meats, 
as well as of refined carbohydrates, as well as of foods 
and drinks with added sugar, sodium, and trans fats. 
Numerous studies on the connection between diet 
and heart disease have focused on particular vitamins, 
minerals, types of lipids, and specific substances like 
cholesterol (and foods high in dietary cholesterol, 
such eggs). 

HEALTHY HEART DIET
 1. Salt restriction: A salt intake of even less than 

the recommended aim of 6 g per day is preferable. One 
can reasonably limit their salt intake to 3.8 g per day. 
Spot urine samples can be used to assess salt intake 
in general medical settings. Since salt content is fre-
quently stated as sodium content in processed foods. 

2. Nutrients besides salt: Increased consumption 
of vegetablesand fruits should be combined with de-
creased consumption of saturated fats and cholesterol. 
Increased fish (fish oil) consumption is also recom-
mended. 

3. Weight Maintenance: Although a weight reduc-
tion of 4-5 kg can significantly lower blood pressure, 
the desired body mass index is 25 kg/m2 (BMI: body 
weight [kg] and height [m]).. Additionally, the waist 
circumference needs to be kept at a healthy range. 

4. Exercise: Exercise should be done, primarily cy-
clical (30 minutes daily) moderate aerobic exercise is 
recommended. Patients with hypertension who do not 
have cardiovascular diseases must follow this. Medical 
examinations and the required actions must be made 
in advance for patients who are at high risk. 
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5. Alcohol Restriction intake: Men’s Liquor con-
sumption must be limited to 20–30 ml per day and 
women’s intake should be 10–20 ml per day. 

6. Giving Up Smoking: It should be avoided since 
it raises blood pressure levels and puts people at high 
risk for cardiovascular disease. Passive smoking is also 
to be avoided. 

7. Others: Cold exposure should be avoided. Man-
aging emotional stress is important. 

Dietary Balance for Healthy Heart 
Carbohydrate intake is moderate. A mostly cere-

al made from whole grains such wheat, oats, millets, 
etc. These are excellent sources of vitamins, particu-
larly vitamin B complex, which lowers the risk of heart 
disease and lowers the morbidity and mortality from 
stroke. Minerals and vitamins also aid the contraction 
of the heart muscle. Which absence may result in heart 
problems. 

Protein A diet that is both healthy and well-bal-
anced must include protein. Egg, fish, poultry, le-
gumes, milk, and milk products are sources. It assists 
in lowering blood pressure, maintaining a healthy 
weight, and lowering cholesterol. But in order to main-
tain heart health, red meat and other proteins high in 
saturated fat must be avoided. 

Fat. In a typical diet, fat must be present in some 
quantity. The greatest cooking oils for heart health are 
those that include PUFA (polyunsaturated fatty acids) 
and MUFA (monounsaturated fatty acids). Canola oil, 
sesame seed oil, and peanut oil are PUFA-rich oils. 
Sunflower oil, olive oil, and other oils are MUFA-rich. 

Vegetables and fruits take a crucial part in keep-
ing one’s health. These are excellent providers of vita-
mins and minerals, which are crucial for maintaining 
the health of our hearts. By neutralising free radicals, 
which may play a major part in the pathophysiology of 
atherosclerosis and Cardio Vascular Disease, Vitamins 
can slow the progression of oxidative stress, especially 
those with antioxidant power like vitamin C, E, and 
carotenoids. 

Dietary guidelines for patients with heart disease
• Increasing the amount of fibre in your Diet can 

help you keep a healthy weight while lowering your 
blood pressure and cholesterol. 

• Poor blood sugar control can result in heart dis-
ease. Patients with diabetes should adhere to a 
strict eating plan to keep their blood sugar levels in 
check and save their hearts. 

• High salt intake can cause hypertension, which can 
increase cardiac issues. So it is important to mon-
itor salt intake. If sodium consumption cannot be 
avoided, knowing the amount of sodium in pack-
aged and processed foods will be helpful. 

• Regular exercise, proper sleep, stress free lives 
along with healthy dietary practices are the key to 
keep our heart healthy. 

CARDIAC DIET PLAN
TIME RECIPES QUANTITY

6: 00 AM Tea 100 ml
Ragi Cookies 75 gm

8: 00 AM Idly with 300 gm
Tomato Chutney 150 gm

10: 30 AM Apple Juice 150 ml
12: 30 PM Rice with 300 gm

Ladies finger Sambar 100 ml
Fish curry 100 ml
Drumsticks leaves poriyal 100 ml
Butter milk 100 ml

3: 00 PM Green Gram (Boiled) 100 gm
5: 00 PM Tea 100 ml

Aval Cookies 75 gm
8: 00 PM Chapathi 300 gm

Channa Dhal 150 gm

MENU INGREDIENTS
Tea Milk 50ml

Sugar 5gm
Ragi Cookies Ragi 30gm

Butter 5gm
Sugar 5gm

Idly Rice 50gm
Black gram 10gm

Tomato Chutney Black gram dhal 2gm
Curry leaves 5gm
Onion 50gm
Ginger 5gm
Garlic 5gm
Tomato 50gm
Dry chillies 5gm
Cooking oil 50ml
Salt 

Apple Juice Apple 50gm
Milk 100ml
Sugar 20gm

Rice 
Ladies finger Sambar

Parboiled Rice 50gm
Red gram dhal 50gm
Onion 5gm
Curry leaves 5g
Ladies finger 50gm
Tomato 10gm
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MENU INGREDIENTS
Green chillies 5gm
Tamarind pulp 5gm
Oil 10ml

Drumsticks leaves poriyal Drumstick leaves 50gm
Onion 5gm
Coconut 5gm
Mustard seed 2gm
Red chillies 5gm
Oil 5gm
Salt

Fish curry Seer fish 50gm
Tomato 5gm
Onion 5gm
Garlic 5gm
Green chillies 5gm
Curry leaves 3gm
Tamarind pulp 5gm
Turmeric 5g
Mustard seed 5gm
Cooking Oil 5gm

Aval Cookies Rice flakes 20gm
Butter 5gm
Sugar 5gm 

Chapathi Wheat flour 50gm
Channa Dhal Bengal gram 50gm

Onion 5gm
Tomato 5gm
Garlic 5gm
Ginger 5gm
Coconut 5gm
Turmeric 3gm
Cloves 3gm
Cardamon 2gm
Curry leaves 3gm
Cooking Oil 10gm

CONCLUSION: 
Starting a diet can feel like climbing a mountain, 

especially if you haven’t had much success in the past. 
However, there is no mountain that can’t be climbed 
if you plan and prepare to do it. Dieting is something 
that is most likely to succeed when you approach it 
methodically. 

Creating a diet chart for heart patients is an ex-
cellent way to plan and follow a new diet. One of the 
major reasons new diets are difficult to follow is that 
you have to change the ingredients, cooking styles and 
portions. These changes can be difficult to deal with if 
you do not establish a routine. 

Consider talking to a nutritionist or a dietician if 
you need help with a diet chart for heart patients. This 
way, you can create a plan that includes your favour-
ite ingredients that are allowed in a diet plan for heart 
patients. 
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ABSTRACT
This study was aimed to assess the knowledge onca rdio Vascu-
lar Disease (CVD) among middle aged people. Cardiovascular 
diseases are a group of disorders of the heart and blood vessels 
and include coronary heart disease, cerebrovascular disease, 
rheumatic heart disease and other conditions. More than four 
out of five CVD deaths are due to heart attacks and strokes, 
and one third of these deaths occur prematurely in people 
under 70 years of age. Non–Experimental descriptive research 
design and Non probability purposive sampling technique was 
used to select 60 participants. Demographic profile and struc-
tured knowledge questionnaire were used to collect the data. 
Data was analysed in terms of percentage distribution, mean, 
standard deviation. Association was computed between the se-
lected demographic variables and knowledge of middle-aged 
people about CAD. Findings of the study shows that out of 60 
participants, the majority had inadequate knowledge on CAD. 
There was no association between socio-demographics and 
knowledge on CAD with p-value <0.05.More than half of the 
participants had inadequate knowledge 36(60%) with mean 
and standard deviation score of 31.5±41.7193.
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INTRODUCTION
Cardiovascular diseases (CVDs) are the leading 

cause of death globally, taking an estimated 17.9 mil-
lion lives each year. CVDs are a group of disorders of 
the heart and blood vessels and include coronary heart 
disease, cerebrovascular disease, rheumatic heart dis-
ease and other conditions. More than four out of five 
CVD deaths are due to heart attacks and strokes, and 
one third of these deaths occur prematurely in people 
under 70 years of age. 

The most important behavioural risk factors of 
heart disease and stroke are unhealthy diet, physical 
inactivity, tobacco use and harmful use of alcohol. The 
effects of behavioural risk factors may show up in in-
dividuals as raised blood pressure, raised blood glu-
cose, raised blood lipids, and overweight and obesity. 
These “intermediate risks factors” can be measured in 
primary care facilities and indicate an increased risk 
of heart attack, stroke, heart failure and other compli-
cations. 

Cessation of tobacco use, reduction of salt in the 
diet, eating more fruit and vegetables, regular physical 
activity and avoiding harmful use of alcohol have been 
shown to reduce the risk of cardiovascular disease. 
Health policies that create conducive environments 
for making healthy choices affordable and available 
are essential for motivating people to adopt and sus-
tain healthy behaviours. 

Identifying those at highest risk of CVDs and en-
suring they receive appropriate treatment can prevent 
premature deaths. Access to noncommunicable dis-
ease medicines and basic health technologies in all 
primary health care facilities is essential to ensure that 
those in need receive treatment and counselling. 

NEED FOR THE STUDY
Cardiovascular disease (CVD) is one of the most 

preventable causes of death in the world, due to the 
fact that the majority of its risk factors are preventable 
or controllable, such as hypertension, dyslipidaemia, 
diabetes, obesity, smoking, lack of physical activity, 
stress, unhealthy dietary practices and diabetes. The 
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social and environmental causes of CHD and stroke 
are well recognized, and enhanced population-based 
prevention programs could result in a significant de-
crease in CVD morbidity and mortality [7]. Knowl-
edge about CVD and its modifiable risk factors is a 
vital pre-requisite to change the individuals’ health at-
titudes, behaviours and lifestyle practices [8, 9]. 

In 2013, WHO Member States agreed on global 
mechanisms to reduce the avoidable NCD burden in-
cluding a “Global action plan for the prevention and 
control of NCDs 2013-2020”. This Plan aims to reduce 
the number of premature deaths from NCDs by 25% 
by 2025 through nine voluntary global targets. Two 
of the targets directly focus on preventing and con-
trolling CVDs. 

Target 6: Reduce global prevalence of raised blood 
pressure by 25% between 2010 and 2025.

Target 8: At least 50% of eligible people should re-
ceive drug therapy and counselling (including glycae-
mic control) to prevent heart attacks and strokes by 
2025.

In addition, target 9 states that there should be 80% 
availability of the affordable basic technologies and es-
sential medicines, including generics, required to treat 
major NCDs in both public and private facilities. 

Achieving these targets will require significant in-
vestment in and strengthening of health systems. 

WHO is currently working on increasing the nor-
mative guidance available for the management of 
acute coronary syndrome and stroke which will pro-
vide guidance in these important areas. 

OBJECTIVES
• To assess the level of knowledge on cardio vascular 

disease among middle aged people. 
• To find out the association between knowledge on 

cardio vascular disease with their selected demo-
graphic variables. 

MATERIALS AND METHODS
Non–Experimental descriptive research design 

and Non probability purposive sampling technique 
was used to select 60 participants. Inclusion criteria 
for the participation in the study included the age of 
the participant 40-60 years, willing to participate. The 
tool consisting of the demographic profile and knowl-
edge questionnaire on CAD. Interview schedule were 
used to collect the data. Demographic profile includ-
ed age, gender, education, occupation, residence and 

sources of information about Covid-19.The struc-
tured knowledge and awareness questionnaire was de-
veloped based on World Health Organization (WHO) 
and Ministry of Health & Family Welfare (MOHFW) 
guidelines. Prior to study, the participants were re-
quested to give their consent. 

The collected data was converted to an excel sheet 
and the responses were entered as correct and incor-
rect responses. A score ‘1’ was given for correct and ‘ 0’ 
for the incorrect responses. The possible score for ad-
equate knowledge is above 15and participants scored 
less tan 15 were considered having inadequate knowl-
edge. knowledge and awareness scores was ranged 
from 0-15 and 0-25 respectively. Knowledge were cat-
egorized as inadequate and adequate. The knowledge 
interpreted scores were <15(inadequate), >15 (ade-
quate). 

Descriptive statistics such as mean, standard devi-
ation, frequency and percentage were computed and 
association between knowledge and demographic 
variables were studied using chi-square at a set p value 
of 0.05.

RESULTS
The demographic profile of the middle aged peo-

pleis mentioned in Table 1.

Table 1
Demographic profile of middle aged people (n= 60) 

Variables %

Age (Years) 
<50 30%
>50 70%

Gender
Male 40%
Female 60%

Educational Status
No formal education 28%
Primary/secondary Education 72%

Residence
Rural 33%
Urban 67%

Occupation
Sedentary 15%
moderate 85%

Type of family
Nuclear 73%
Joint 27%

Religion 
Hindu 67%
Muslim 33%

Dietary habits
Vegetarian 27%
Non vegetarian 73%

Majority of participants (70%) were in the age 
group of >50 years, more than half of the participants 
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(60%) were females, 72% had primary education an-
dresiding in urban areas (67%). More than half of the 
participants belonged to Hindu religion and 73% of 
participants were nonvegetarian. 

Table 2
Overall knowledge scores of middle aged people on cardio 
vascular disease (n= 60) 

Variables % Mean ± SD
Knowledge Adequate (24) 40%  31.5±41.79

Inadequate (36) 60%

Overall mean and standard deviation of knowledge 
scores of the middle agedpeople about Cardio Vascu-
lar Disease were 31.5±41.79.majority of the subjects 
had inadequate knowledge (60%) about cardio vascu-
lar disease. 

Item wise knowledge and awareness regarding 
Covid-19 among general public was assessed as shown 
in table 3 and 4

Table 3 
Item wise knowledge analysis of middle aged people about 
CVD (n=60) 
S. No Questionnaire Response 

Correct Wrong 
1 Cardiovascular disease is the most 

common cause of death in India 
38% 62%

2 Coronary artery disease develops 
gradually over many years and can 
easily go undetected

35% 65%

3 Family history of heart disease is a 
risk for developing heart disease

37% 63%

4  The older a person is, the greater 
their risk of having heart disease 

67% 33%

5 Men have a greater risk of heart 
disease than women

25% 75%

6 Women are a higher risk of heart 
disease after menopause

27% 73%

7 A person always knows when they 
have heart disease

20% 80%

8  Smoking is a risk factor for heart 
disease 

18% 82%

9 A person who stops smoking will 
lower their risk of developing heart 
Disease

20% 80%

10  Hypertension is a risk factor for 
heart disease 

27% 73%

11 High blood pressure puts a strain 
on the heart

25% 75%

12 Keeping blood pressure under 
control will reduce a person’s risk of
Developing heart disease

37% 63%

S. No Questionnaire Response 
Correct Wrong 

13  Diabetes is a risk factor for devel-
oping heart disease 

32% 68%

14 People with diabetes rarely have 
high cholesterol

37% 63%

15 If a person has diabetes, keeping 
their cholesterol under control will 
help
lower their chance of developing 
heart disease

65% 35%

16 People with diabetes tend to have 
low HDL (good) cholesterol

53% 47%

17 A person who has diabetes can re-
duce their risk of developing heart

Disease if they keep their blood 
sugar under control

78% 22%

18 Men with diabetes have a higher 
risk of heart disease than women 

with
Diabetes

82% 18%

19 High cholesterol is a risk factor for 
heart disease 

75% 25%

20  If your HDL is high, you are at risk 
for heart disease 

70% 30%

21  If your LDL is high, you are at risk 
for heart disease 

53% 47%

22 Eating fatty food does not affect 
blood cholesterol levels

40% 80%

23 Fruits, vegetables, grains, fish and 
legumes are low in saturated 

fat and cholesterol

75% 25%

24  Obesity increases a person’s risk 
for heart disease 

100% 0%

25 Weight control should be encour-
aged to achieve an ideal Body 

Mass 
Index 

80% 20%

26 Only exercising at a gym or in an 
exercise class will lower a persons 
Chance of developing heart dis-

ease 

55% 45%

27  Regular physical Exercise lowers 
a person’s chance of getting heart 

disease 

77% 23%

28 Walking and gardening are con-
sidered exercise that will help to 

lower a
Person’s chance of developing 

heart disease

92% 8%

29 Sedentary life style is a risk factor 
for developing CAD

68% 32%

30  Ongoing cardiovascular risk as-
sessment should be part of regular 

medical checkup

93% 7%

As shown in Table 3, more than half of the partici-
pants (60%) had inadequate knowledge regarding car-
dio vascular disease, majority of the participants were 



510 | Cardiometry | Issue 26. February 2023

not aware of the risk factors male (25%), smoking 
(18%), hypertension (27%) diabetes (32%). 

Table 4
Association betweenthe level of knowledge among middle 
aged people with selected demographic variables. (n= 60) 

S. 
No

Vari-
ables Category

Level of 
knowledge c2

Value
Table
Value

<15 >15

1. Age (in 
years) 

a) <50
b) >50

10
16

8
26 1.564 3.841

2. Gender a) Male
b) Female

10
12

14
24 0. 430 3.841

3. Educa-
tion 

a) no formal 
education
b) Primary /
secondary 
education

11
12

6
10 0.902 3.841

4. Type of 
work 

a) sedentary 
worker
b) moderate 
worker

8
6

36
10 0.0291 3.841

5. Type of 
family

a) joint
b) nuclear

8
6

36
10 1.032 3.841

6 Religion a) Hindu 
b) Muslim

14
8

26
12 0.143 3.841

7 Dietary 
habits

a) vegetarian 
b) non vege-
tarian

8
14

6
32 1.789 3.841

7 Residen-
tial area

a) urban 
b) rural

12
10

28
10 2.296 3.841

*-Significant at 0.05 % level

The above table revealed that the calculated chi-
square value is less than the table value. Hence there 
was no association between the level of knowledge and 
variables such as age, gender, education, type of work, 
type of family, religion, dietary habitsand residential 
area

DISCUSSION
This study has been done to assess the level of 

knowledge on CVD among middle aged people. Ac-
cording to our findings, most of the participants had 
inadequateknowledge (60%) regarding CVD. Study 
participants showed inadequate knowledge on risk 
factors, smoking(25%), hypertension (27%), diabetes 
(32%), majority(75%) doesn’t aware of the importance 
of keeping blood pressure under control. This is consis-
tent with some previous studies. Ranjbar, H., Ebrahimi, 
F., & Mehrabi, E. (2018) conducted study to assess. Car-
diovascular disease knowledge among cardiac rehabili-
tation patients in Eastern Iran Mean score of knowledge 

about CVDs was 40.66 Â± 17.19.Most of the partici-
pants had a low level of knowledge about CVDs (52.8). 
The results showed a significant difference between the 
mean scores of knowledge in different age groups (P = 
0.008) and education levels (P = 0.001). The overall lev-
el of knowledge related to CVD risk factors was weak. 

RECOMMENDATIONS
• Similar study can be repeated in hospital setting 

and patients can be assessed to check the knowl-
edge and its association with other variables. 

• A further comparative study may be conducted to 
assess the level of knowledge among rural and ur-
ban population regarding CAD. 

• Similar study can be done on a larger sample size to 
establish the generalisability. 

• General information can be circulated via pam-
phlets or online platforms for the public awareness 
of various doubts and clarification. 

NURSING IMPLICATIONS
Nurses should to take charge to provide need based 

care education to the general public. The study may 
be utilized in the field of nursing education, nursing 
research and community awareness programmes to 
enhance the knowledge of healthcare professionals 
and community people. Research related to the CVD 
should be disseminated to create an awareness among 
general public and significant others. 

CONCLUSION
The present study investigated that the patients 

have inadequate knowledge regarding CVD. There is a 
need to enhance the knowledge of general population 
to decline the morbidity and mortality due to cardiac 
disorders. The appropriate policies and programmes 
will facilitate in improving awareness and knowledge 
of general public about the preventive and promotive 
aspects of cardiac health as well as to create the re-
quired services and train the necessary cardiac man-
power to meet these needs. Lack of awareness about 
CVD has resulted in gross neglect of overall health. 

BIBLIOGRAPHY 
1. Alghamdi A S, Alzahrani M S, Alsolami B M, et al. 
(June 16, 2021) A Community-Based, Cross-Section-
al Study Assessing the Level of Awareness and Insight 
Related to Cardiovascular Diseases. Cureus 13(6): 
e15681. doi:10.7759/cureus.15681



Issue 26. February 2023 | Cardiometry | 511

2. Singh M, Pareek S. Evaluation of the Knowledge 
Regarding Risk Factors of Coronary Artery Disease 
(CAD) among Patients Attending Medical OPD in 
Doon Medical College Hospital, Dehradun. Journal of 
Nursing Science & Practice. 2019; 9(2): 28–32p.
3. Gurung N, Anbarasi K. Knowledge on risk factors 
for coronary artery disease among OPD patients at se-
lected hospital, Bangalore. Int J Health Sci Res. 2016; 
6(10):156–61p.
4.  Hiew CC, Chin YS, Chan YM, Mohd Nasir MT. 
Development and Validation of Knowledge, Attitude 
and Practice on Healthy Lifestyle Questionnaire (KAP-

HLQ) for Malaysian Adolescents. J Nutr Health Sci. 
2015;2(4) doi: 10.15744/2393-9060.2.407. [CrossRef] 
[Google Scholar] Ranjbar H, Ebrahimi F, Mehrabi E. 
Cardiovascular disease knowledge among cardiac re-
habilitation patients in Eastern Iran: A cross-sectional 
study. Int Cardiovasc Res J. 2018;12(2):64–8. [Google 
Scholar]
5. https://www.who.int/health-topics/cardiovascu-
lar-diseases#tab=tab_1
6. https://www.who.int/news-room/fact-sheets/de-
tail/cardiovascular-diseases-(cvds)



512 | Cardiometry | Issue 26. February 2023

ORIGINAL RESEARCH Submitted: 21.01.2023; Accepted: 11.02.2023; Published online: 25.02.2023

Effectiveness of Awareness Video 
on Knowledge, Attitude 
and Practice Regarding Infection 
Control Measures Among 
Housekeeping Employees in 
Teritary Care Hospital 
at Puducherry

Lavanya S1, Kripa Angeline A2*, Prabavathy S3

1Dept of OBG Nursing, Kasturba Gandhi Nursing College, Sri 
Balaji Vidyapeeth(Deemed-to-be-University), SBV Campus, Pil-
laiyarkuppam, Puducherry 607 402, India. 
2Dept of Medical Surgical Nursing, Kasturba Gandhi Nursing 
College, Sri Balaji Vidyapeeth(Deemed-to-be-University), SBV 
Campus, Pillaiyarkuppam, Puducherry 607 402, India. 
3Dept of Mental Health Nursing, Kasturba Gandhi Nursing 
College, Sri Balaji Vidyapeeth(Deemed-to-be-University), SBV 
Campus, Pillaiyarkuppam, Puducherry 607 402, India. 

*Corresponding author: 
angelinekripa@gmail.com

Abstract
Introduction: The prevalence of Hospital acquired infections 
(HAI) varies widely across the globe. Worldwide, it is estimated 
that almost 10% of the hospitalized patients acquire at least 
one HAI. House keeping employees are at high risk of being 
infected and also, they serves as a tool of spreading infection 
and also most of them lack in knowledge and practice of in-
fection control measures. Hence a study was planned to eval-
uate the effectiveness of awareness vedio on infection control 
measures among house keeping employees at selected hos-
pital, Puducherry.. Methodology: Sixty samples who fit into 
the inclusion criteria were selected by Simple random Sampling 
technique. 30 minutes of Awareness video on infection control 
practices shown to house keeping employees followed by as-
sessment of knowledge, attitude and practice and the differenc-
es were noted. The effectiveness of statistically tested by paired 
t test Result: In evaluation of knowledge, attitude and practice 
the improvement score was statistically tested by paired t- test 
which was found to be highly statistically significant at p<0.001 
level. Conclusion: It revealed that the awareness video was ef-
fective to improve the level of knowledge, attitude and practice 
among housekeeping employees. 

Keywords
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ployees, Infection Control. 
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Introduction: 
Hospital acquired infections (HAI) are a signifi-

cant global health and safety risk for both patients and 
health care professionals. 1 Increased diversity in med-
ical treatments, lower patient resistance, and intrusive 
techniques that provide potential infection pathways 
are just a few of the reasons that cause infections in 
hospitalised patients. Health care professionals face a 
significant difficulty in preventing HAIs. 2

HAI is a serious problem in developed nations, 
where it affects up to 50% of patients in intensive care 
units and 5% to 15% of hospitalised patients in regular 
wards. 3

Worldwide, developed and underdeveloped na-
tions are both impacted by nosocomial diseases. 4 
One of the main causes of death and a factor in in-
creased morbidity in hospitalised patients is an in-
fection picked up in a medical environment. 5 They 
place a heavy burden on the healthcare professionals. 
According to WHO prevalence study done in 55 hos-
pitals across 14 countries, nearly 1.4 million people 
worldwide suffer from infections related complica-
tions picked up in hospitals. The highest frequency of 
nosocomial infection where reported from hospital. 6

Infection control among housekeeping personnel 
was discovered in 19.1% of the 940 health care workers 
from the 979 patients whose data were evaluated. The se-
ropositivity among the high-risk group of housekeeping 
employees was 20.3%, and the low-risk group was 7.4%. 7

In low and middle income countries, the preva-
lence of infections related to health care varies from 
5.7% to 19.1%. 8 The most frequent issues that faced 
by the hospitalized patients are health care associated 
infections (HAIs). 9
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The findings of the study showed that 64% of 
housekeeping staff members had insufficient aware-
ness of general infection control practices. 10

HAIs affect 9-37% of patients admitted to intensive 
care units and are present in 5-15% of hospitalized In-
tensive care unit patients. One out of every 25 hospi-
talized patients in the United states (US) at any given 
moment has a HAI. 11

The prevalence of HCAI in India is estimated by 
the International Nosocomial Infection Control Con-
sortium to be 9.06 infections per 1000 intensive care 
unit (ICU) patient days; the rate of HCAI infection 
varies between 4.4 and 83.09 percent in various hospi-
tals in India. Overall, HCAI’s constitute a severe threat 
to the Indian Healthcare system since they raise prices, 
degrade the standard of care provided, and adversely 
affect patient outcomes in a number of ways. 12 

A face-to-face survey was conducted to evaluate 
environmental service workers’ (ESWs) knowledge, 
attitudes, and practises on common cleaning and dis-
infection at three tertiary hospitals in China. Among 
the 115 participants, 89.1% agreed that environmen-
tal cleaning may help to keep patients safe, and 48.8% 
said they were extremely willing to improve cleaning 
procedures. The potential of nosocomial infections 
during daily cleaning was acknowledged by only 
15 (11.6%) ESWs. Our research suggests that while 
ESWs’ knowledge of cleaning procedures was ade-
quate, their understanding of occupational safety and 
health was lacking. An ongoing education and train-
ing programme specifically for ESWs is required. 13

A quasi-experimental study was conducted with 31 
housekeeping employees who gave their consent and 
fulfilled the inclusion criteria for the ICU at a tertiary 
healthcare centre. Prior to conducting a systematic train-
ing programme on infection control measures, base-
line knowledge and practices were assessed. post-test 
Knowledge was evaluated right away, and knowledge 
and practices were evaluated once more 15 days after 
the intervention. The findings showed that knowledge 
significantly improved from the pre-test to the posttest 
1 (p 0.001), but knowledge scores decreased from the 
posttest 1 to the posttest 2 (p 0.001). After the interven-
tion, the practice scores significantly improved (p 0.001). 
Conclusion: A structured training programme improved 
the knowledge and application of infection control pro-
cedures among housekeeping staff. 14

The training programmes for the medical and 
paramedical staff include instruction on standard pre-

cautions. 15 They are not the only ones in charge of in-
fection control; all staff members, both medical and 
non-medical, must cooperate to accomplish this task. 
The cleaning staff ’s familiarity and adherence to stan-
dard precautions is crucial since they link the com-
plete health care delivery system. 16 Many housekeep-
ers are from lower socioeconomic classes, and because 
of their lack of knowledge, awareness, and training in 
handling hazardous waste, they are particularly ex-
posed to toxic waste exposure. Therefore, it is crucial 
that they receive training and education. Despite the 
high risk of illness among sanitation workers, many 
are unaware of how to protect themselves and handle 
biological waste manually. 17

Employees in the housekeeping industry are es-
sential to the health care delivery system. They inten-
tionally contribute to the cycle of infection in medical 
settings. 18 House keeping employees are essential in 
every area of hospital settings. They are at high risk of 
being infected and also, they serves as a tool of spread-
ing infection and also house keeping employees lack 
in knowledge and practice of infection control mea-
sures. So we felt to undertake the study to assess the 
effectiveness of awareness video regarding infection 
control measures on knowledge, attitude and practice 
among house keeping employees in tertiary care hos-
pital at Puducherry. 

STATEMENT OF THE PROBLEM: 
A study to assess the Effectiveness of Awareness 

Video regarding Infection control measures on Knowl-
edge, Attitude and Practice among House Keeping 
Employees In Tertiary Care Hospital at Puducherry. 

OBJECTIVES: 
• To assess the knowledge, attitude and practice re-

garding infection control measures among house 
keeping employees in tertiary care hospital at 
Puducherry. 

• To evaluate the effectiveness of awareness video on 
infection control measures among house keeping 
employees in tertiary care hospital at Puducherry. 

• To associate the knowledge, attitude and practice 
with selected demographic variables. 

HYPOTHESES: 
HI: Knowledge, attitude and practice on infection 

control measures differs before and after awareness 
video. 
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H2: There will be an association between knowl-
edge, attitude and practice on infection control mea-
sures with selected demographic variables among 
housekeeping employees. 

METHODOLOGY: 
The present study was carried out at MGMCRI 

Tertiary care Hospital, Puducherry, India. This study 
was approved by the Institutional review board (IRB) 
and the Institutional Human ethical committee (IEC) 
of Kasturba Ganadhi Nursing College, Sri Balaji Vidy-
apeeth, Puducherry. 

Study primer: 
The population of the study was house keeping 

employees working in various department. It was 
a Pre experimental one group pre test and post test 
research design. A total of Sixty eligible participants 
were selected by convenient sampling technique based 
on inclusion and exclusion criteria of house keeping 
employees. 

Inclusion and Exclusion criteria
The house keeping employees presented on the day 

of data collection were included in the study. Employ-
ees who were able to read and write tamil or English.. 
The above participants were included in the study. 
Any employees unwilling to participate in the study 
were excluded. 

Data collection: 
The study was ethically approved by the Institu-

tional human Ethics Committee of Kasturba Gandhi 
Nursing college, Sri Balaji Vidyapeeth, Puducherry. 
Informed consent was obtained from the participants. 
Totally 40 minutes was given to complete the pretest 
questionnaire regarding assessment of knowledge, at-
titude and practice on infection control. The partici-
pants knowledge regarding infection control measures 
was assessed by Questionnaire related to source of in-
fection, spread of infection, hand washing, biomedi-
cal waste management and infection prevention. One 
mark was given to correct response and the total score 
was calculated. The maximum score was 25.The total 
score of each subject was converted into percentage 
and interpreted as inadequate (< 50%), moderately 
adequate(50-75%) and adequate knowledge(>75%). 
The participants Attitude was assessed by 5 point scale 
on infection control which included 10 positive and 10 

negative statement. The maximum score was 40 and 
minimum score was 12.High score indicates positive 
attitude. The practice on infection control was as-
sessed by checklist. The total score for of each sample 
was converted into percentage and interpreted as good 
practice, moderate practice and poor practice. Follow-
ing pretest, the participants were shown the awareness 
video on infection control measures for 30 minutes 
which included the source of infection, mode of trans-
mission, biomedical waste management and infection 
prevention measures. The posttest assessment was 
done on 7 th day with the same tool. 

Statistical Analyses: 
Data were analysed using the statistical package 

for social science version 20(IBM SPSS statistics for 
windows, version 20.0.Armonk, NY: USA IBM Corp). 
Descriptive statistics that included frequency, per-
centage, mean, and standard deviation were used to 
describe the demographic variables. Paired ‘t’ test was 
carried out to study the effectiveness of intervention 
on knowledge, attitude and practice over a period of 
time within the group. 

RESULTS: 

Socio demo variables: 
All Sixty samples were completed the study. There 

were no drop outs. The percentage distribution of the 
demographic variables of house keeping employees as 
follows. Most of the samples 41 (68.3%) belongs 26-35 
years of age, 31(51.7%) were females, 26(43.3%) post-
natal mothers underwent primary education, With 
respect to religion 38(63.3%) of them were Hindu, 
In years of working, Out of 60 samples 33(55%) were 
4-5years of working in hospital, In monthly income, 
majority of sample 38(63.3%) were above 10000.In 
area of working 24(40%) were working in OPD, ma-
jority of samples 43(71.7%) have underwent training 
on infection control measures. In source of informa-
tion, 28(46.7%) have received information regarding 
infection control measures through media. 

The improvement of knowledge, attitude and prac-
tice was statistically tested by paired t- test (t=25.861, 
6.423, 27.78) respectively which was found to be high-
ly statistically significant at p<0.001 level. (Table 1) 
• In association between the knowledge and prac-

tice with selected demographic variables. The de-
mographic variables like age, gender, educational 
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qualification, religion, years of working in hospi-
tal, monthly income, area of working in hospital, 
training underwent on infection control were not 
significantly associated with knowledge and prac-
tice. Hence the stated hypothesis (H2) was not 
accepted. 

• In Association, the attitude and Training under-
went on infection control had a significant associ-
ation. The p value was 0.046 was highly significant 
at p<0.001 level. There was no significant associa-
tion with other demographic variables. 

DISCUSSION: 
The present study was undertaken to determine 

the effectiveness of awareness video on knowledge, 
attitude and practice on infection control measures 
among house keeping employees. In our study, 43.3% 
had primary level of education or less while about 40% 
of House Keeping workers were illiterate. Ni K et al. 
showed, that in their study, 60.5% of sanitation work-
ers were uneducated or with primary education. 19 

In the present study, 28.3%of the employees not re-
ceived any training regarding infection control. This 
was similar to the study conducted by John et al., 9 % 
of HCWs reported that they had never received any 
formal training regarding PPE. 20 Although most of 
the participants (71.7%) affirmed that they participate 
in one or more training related to infection prevention 
and control practices, some (28.3%) were not partic-
ipated in any form of training. These results indicate 
that the hospital House Keeping workers may serve as 
a potential risk for transmission of healthcare-associ-
ated infections. 

On comparing the results obtained from pretest 
and posttest, improvement in terms of knowledge, at-
titude and practices was observed. The results showed 
that no one had adequate knowledge, 55(91.6%) had 
favorable attitude and 68.3% had moderate prac-

tice which however increased to 65% had adequate 
knowledge, all 100% had positive attitude and 91.6% 
had good practice after awareness video towards in-
fection control measures. The study findings are con-
sistent with the similar study supported the result of 
the study conducted by Singh V et. al., in which There 
was an improvement in pre-test and post-test knowl-
edge (6.21 to 9.7) and practice score (9.97 to post-test 
10.52). However, the attitude score did not match with 
the study findings. 21

In the present study, there was a significant increase 
in the practice scores after the intervention (p<0.001). 
This finding is in line with the results of Zagade T et 
al (2014) who reported increase in the practice scores 
after the intervention in biomedical waste handlers 
(p<0.001). 22

The results of our study suggest that awareness vid-
eo met the need of the hour and significant improve-
ment in baseline knowledge, attitude and practice was 
noted. Significant improvement in the knowledge of 
House Keeping workers with respect to various as-
pects of infection control practices. 

The strengths of the present study were as two third 
of the participants had moderate level of practice and 
There was a negative statement also included in the as-
sessment of attitude questionnaires, hence, there were 
no chances of guessing. The limitations of the study 
were the total enumeration of house keeping employees 
were selected from various unit includes general ward, 
ICU and OPD So faced difficulty in assessing the actual 
practices. Feeling of being observed could have influ-
enced the practice of the housekeeping workers

CONCLUSION: 
Awareness video on infection control practices was 

done to housekeeping employees are found to be more 
promising in improving the knowledge, attitude and 
practices. It seems to be very practical oriented and 
easily understandable. Awareness based video teach-
ing can be implemented Periodically which will rein-
forces employees and to update their knowledge and 
enhances their better practice. 
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ABSTRACT
OBJECTIVES: Cancer is second most serious health problem 
and leading cause of death. Many treatment options for can-
cer includes surgery, chemo -therapy, radiation therapy and 
music therapy, hormonal therapy. Music therapy in oncology 
is very beneficial to patients and used to reduce the symptoms 
of cancer and supports the palliative cancer care. Hence effect 
of Music therapy on the reduction of fatigue, anxiety levels and 
improving quality of sleep for cancer patients were assessed. 
The aim of this study was to assess the effect of music therapy 
on cancer related Fatigue, quality of sleep and anxiety among 
cancer patients. 
MATERIALS AND METHODS: A quantitative approach, Ran-
domized control trial was used among 60 cancer patients visit-
ing the outpatients and inpatients by probability simple random 
sampling technique. Cancer patients were randomly selected 
and allocated to experimental group and control group. Struc-
tured interview schedule stools, that is socio demographic vari-
ables, clinical variables, standardized fatigue scale, Hamilton 
anxiety rating scale and Pittsburgh sleep quality index scale 
were used. The experimental group (N = 30) were subjected to 
music therapy and control group (N = 30) were not exposed. 
Data analysis was performed using statistical package for the 
social sciences version 20.
RESULTS: The study findings revealed that the mean score of 
cancer related fatigue, Quality of sleep and Anxiety during pre 
test was 50.13, 57.35, 42.07 in experimental group and 52.2, 
59.53, 44.47 in control group respectively. Similarly Post test 
mean score was 35.37, 34, 20.93 in experimental group and 

54.53, 57.1, 46.01 in control group respectively. The Paired t test 
P value was < 0.001 in post test which was highly statistical-
ly significant at <0.05, which implies that the effectiveness of 
music therapy on cancer related fatigue, anxiety was reduced 
and improving the quality of sleep. The result shows a signifi-
cant association of pre test cancer related fatigue, anxiety and 
quality of sleep with daily activities, stages of cancer and modes 
of treatment. 
CONCLUSION: The present study concludes that Music therapy 
was effective in reducing cancer related fatigue, anxiety and 
improving Quality of sleep. 
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INTRODUCTION
Cancer is said to be the main cause of death in the 

economically developed countries and the second 
leading cause of death in developing countries. Cancer 
is a life-threatening feared diagnosis and is a source of 
great distress in patients. Cancer patients undergoing 
treatment experience a variety of symptoms through-
out the illness trajectory. Cancer-related fatigue, anx-
iety, and sleep disturbance are the most common and 
persistent side effects of cancer and its treatment, [1, 2] 

and are experienced by approximately 80% of people 
who receive surgical treatment, chemotherapy, and ra-
diotherapy, though it is higher in certain cancers and 
during treatment[3]. cancer-related adverse effects such 
as fatigue, depression, anxiety, sleep disturbance, and 
pain[4]. Cancer patients are usually too tired to fully 
participate in the roles and activities that make life 
meaningful, and this may affect their willingness to 
return to work, undermining their social function and 
potentially lowering their overall quality of life[5]. 

Currently, interventions for cancer are divided into 
pharmacological interventions and nonpharmacolog-
ical interventions. Nonpharmacological interventions 
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are important tools to contain cancer related fatigue, 
anxiety and quality of sleep [6] and there are various 
forms of them: yoga, aerobics, dance, psychological 
interventions, massage, music therapy, bright white 
light therapy, and so on. As a new complementary and 
alternative therapy, music therapy is easily accepted by 
cancer patients. [7] Music can be found almost every-
where in everyday life, and listening to music is one 
of the most rewarding and pleasurable human experi-
ences[8]. It is a powerful tool to enhance neuroplasticity 
of the brain. Listening to music facilitates the produc-
tion of endorphins, dopamine, and serotonin in the 
brain, and at the same time, activates neural pathways 
and speeds up signal transmission[8, 9]. 

Cancer-related fatigue can be exacerbated by 
stress, depression, anxiety, and poor sleep quality. 
Music can induce joy and positive emotions, contrib-
uting to good sleep hygiene, reducing anxiety, and 
thus alleviating fatigue[8-10]. Music interventions 
are known for their ease of use, non-invasiveness, 
and broad applicability, and they are classified as 
music medicine (administered by medical or health 
care professionals) and music therapy (implemented 
by trained music therapists) [11]. They have been used 
in various medical fields to meet the psychological, 
physical, social, and spiritual needs of patients. Some 
study findings suggest that Carnatic raga-Bilaha-
ri-based music intervention is effective in reducing 
anxiety, sleep disturbances, somatic symptom pre-
sentation, and distress level in caregivers of cancer 
patients[12]. 

The results show that music therapy can effectively 
improve the sleep quality of patients, relieve anxiety 
and reduce the symptoms of fatigue. So as to provide 
reliable evidence based basis for the clinical applica-
tion of music therapy for cancer related fatigue, anxi-
ety and quality of sleep in patients with cancer. 

MATERIALS AND METHODS
A Quantitative approach with a Randomized con-

trol trial research design was used among 60 cancer 
patients. The patients were randomized control trail 
research were there was randomization, manipulation 
and control. The patients admitted in the oncology 
wards were randomization was done as the patients 
were admitted in the oncology wards then Probability 
simple random sampling technique was used to select 
the samples. The data was collected by the researcher 
everyday for a periods of 6 to 8 weeks. 

Cancer patients were randomly selected and allo-
cated to experimental group and control group. In ex-
perimental group (N=30) the researcher was played by 
the live instrumental music like pentatonic raga(Mo-
hanam) with the help of chime instrument among 
cancer patients. In control group (N=30) were provid-
ed psychological support by frequent communication 
between the nurse & patient. Content validity of the 
tool was established by taking the expert’s opinion. 
Socio Demographic variables and clinical variables 
were collected using an interview schedule. Pre-test 
assessment of cancer related Fatigue, quality of sleep 
and level of Anxiety by using Standardized fatigue se-
verity scale, Modified Pittsburgh sleep quality index 
scale and Hamilton anxiety rating scale among cancer 
patients was done in experimental and control groups. 
After taking the pre-test, Intervention of music ther-
apy was played in 20-30 minutes twice a day for one 
week daily in experimental group and in control group 
were provided psychological support by frequent 
communication between the nurse & patient. Post test 
was done after 3 weeks by using similar standardized 
scales in both groups. 

Three structured interview schedule tools, that is 
socio- demographic variables, clinical variables, Stan-
dardized fatigue severity scale, Modified Pittsburgh 
sleep quality index scale and Hamilton anxiety rating 
scale. Informed consent was obtained from adult re-
search participants and participant information sheet 
was provided and confidentiality of subjects was en-
sured. Data were collected by face to face interviews. 
Ethical approval was taken from the Institutional Hu-
man Ethics Committee(IHEC) (certificate reference 
number- KGNC/IHEC/2021/023, dated 20.01.2022.

The tool was translated into English and Tam-
il. Content validity was determined by scale content 
validity index. Internal consistency of Standardized 
fatigue severity scale was determined by Cronbach’s 
Alpha (r = 0.850), Pittsburgh sleep quality index scale 
was determined by Cronbach’s Alpha (r = 0.877) and 
Hamilton anxiety rating scale was determined by 
Cronbach’s Alpha (r = 0.965). 

RESULTS
Analysis and interpretation of data were done 

based on the objectives and hypothesis of the study. 
Data were categorized and analyzed using a statistical 
package for social sciences version 20.Quantitative 
data analysis included descriptive statistics, that is 
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mean, frequency, percentage and standard deviation. 
In inferential statistics, that is parametric tests such as 
paired t – tests used to assess the research hypothesis 
and effectiveness of Music therapy on cancer related 
fatigue, quality of sleep and anxiety among cancer pa-
tients and non –parametric tests like Kruskal wallis 
test and Mann Whitney test used to assess the asso-
ciation of cancer related fatigue, quality of sleep and 
anxiety with selected socio demographic variables. 
Probability (P- Value) < 0.05 considered statistically 
significant and < 0.001 considered as highly statisti-
cally significant. 

Data presented in the depict the socio demograph-
ic details of the patients under study. Majority of sam-
ples 14(46.7%) in experimental group and 12(40%) in 
control group were in the age group of 41-60 years. 
Majority of samples 17(56.7%) in experimental group 
and 20(66.7%) in control group were females, Nearly 
4(13.3%) in experimental group and 8(26.7%) were 
having Family history of Cancer. Majority of patients, 
19(63.3%) in experimental group and 17(56.7%) 
in control group did not have any unhealthy habits. 
Majority of samples, 24(80%) in experimental group 
and 17(56.7%) in control group did not have previ-
ous experience on Music therapy. Majority of samples 
21(70%) in experimental group and 15(50%) in con-
trol group were dull in performing the daily activities. 
Majority of samples, 23(76.7%) in experimental group 
and 25(83.3%) in control group did not any alterna-
tive therapy. Majority of samples 23 (76.7%) in experi-
mental group and 19 (56.3%) in control group were in 
Stage 2 cancer. Majority of samples 9(30%) in experi-
mental group and 16(53.3%) in control group were an 
treatment for cancer around 4 – 5 years. 

Data presented in [Table 1] distribution of cancer 
related fatigue among patients with cancer

in control group and experimental group during 
pre test and post test. [Table 1] depicts the distribution 
of cancer related fatigue among patients with cancer 
in control group and experimental group during pre 
test and post test. During pre test in control group out 
of 30 subjects 18(60%) had experienced moderate fa-
tigue and 12(40%) had experienced severe fatigue. In 
experimental group 16 (53%) had experienced mod-
erate fatigue and 14(47%) had experienced severe 
fatigue. During post test in control group out of 30 
subjects 20(66%) had experienced moderate fatigue 
and 10(34%) had experienced severe fatigue. In ex-
perimental group 7(23.3%) had experienced mild fa-

tigue. 15(50%) had experienced moderate fatigue and 
8(26.7%) had experienced severe fatigue. 

Table 1
Distribution of cancer related fatigue among patients with can-
cer in control group and experimental group during pre test 
and post test.

Level of 
Fatigue

PRE TEST POST TEST

Control 
Group

Experi-
mental 
Group

Control 
Group

Experi-
mental 
Group

(n) (%)  (n) (%)  (n) (%) (n) (%) 
Mild 0 0 0 0 0 0 7 23.3
Moderate 18 60 16 53 20 66 15 50
Severe 12 40 14 47 10 34 8 26.7

Data presented in [Table 2] distribution of level of 
anxiety among patients with cancer

in control group and experimental group during 
pre test and post test. [Table 2] depicts the distribution 
of level of anxiety among patients with cancer in con-
trol group and experimental group during pre test and 
post test. During pre test in control group out of 30 
subjects 1(3%) had experienced mild level of anxiety, 
13(43%) had experienced moderate level of Anxiety 
and 16(53%) had experienced severe level of anxiety. 
In experimental group 3 (10%) had experienced mild 
level of anxiety, 10(33%) had experienced moderate 
level of Anxiety and 17(56%) had experienced severe 
level of anxiety. During post test in control group out 
of 30 subjects 13(44%) had experienced moderate 
level of anxiety and 17(56%) had experienced severe 
level of anxiety. In experimental group 19(63.3%) had 
experienced mild level of anxiety, 2(6.7%) had expe-
rienced moderate level of anxiety and 9(30.0%) had 
experienced severe level of anxiety. 

Table 2
Distribution of level of anxiety among patients with cancer in con-
trol group and experimental group during pre test and post test

LEVEL OF 
ANXIETY

PRE TEST POST TEST

CONTROL 
GROUP

EXPERI-
MENTAL 
GROUP

CONTROL 
GROUP

EXPERI-
MENTAL 
GROUP

(n) (%)  (n) (%)  (n) (%) (n) (%) 
Mild 1 3 3 10 0 0 19 63.3
Moderate 13 43 10 33 13 44 2 6.7
Severe 16 53 17 56 17 56 9 30.0

Data presented in [Table 3] distribution of quality 
of sleep among cancer patients with cancer in control 
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group and experimental group during pre test and 
post test. [Table 3] depicts the distribution of quality 
of sleep among patients with cancer in control group 
and experimental group during pre test and post test. 
During pre test in control group out of 30 subjects 
16(53%) had moderate sleep disturbance, 14(47%) 
had severe sleep disturbance. In experimental group 
18 (60%) had moderate sleep disturbance and 12(40%) 
had severe sleep disturbance. During post test in con-
trol group out o of 30 subjects 10(33%) had moderate 
sleep disturbance and 17(56%) had severe sleep dis-
turbance. In experimental group 17(56.7%) had mild 
sleep disturbance, 1(3.3%) had moderate sleep distur-
bance and 12(40%) had severe sleep

Table 3
Distribution of quality of sleep among cancer patients with can-
cer in control group and experimental group during pre test 
and post test.
QUALITY OF 

SLEEP
PRE TEST POST TEST

CONTROL 
GROUP

EXPERI-
MENTAL 
GROUP

CONTROL 
GROUP

EXPERI-
MENTAL 
GROUP

(n) (%) (n) (%) (N) (%) (n) (%) 
Mild Sleep 
disturbance

0 0 0 0 0 0 17 56.7

Moderate 
Sleep distur-
bance

16 53 18 60 10 33 1 3.3

Severe Sleep 
disturbance

14 47 12 40 17 56 12 40

Data presented in [Table 4] Comparison between 
the pre test and post test level of cancer related fatigue, 
anxiety and quality of sleep among cancer patients in 
control group. [Table 4] depicts the mean score of lev-
el of Fatigue, Level of Anxiety and Quality of Sleep. 
Regarding cancer related fatigue in control group pre 
test and post test mean score of fatigue was 52.6 & 
51.53 respectively. The calculated paired ‘t’ test value 
t = 2.843 at p = > 0.04 which was non significant. Re-
garding level of anxiety in control group pre test and 
post test mean score of level of anxiety was 46.63 & 
45.12 respectively. The calculated paired ‘t’ test value 
t = 2.435 at p = > 0.016 which was non significant. Re-
garding quality of sleep in control group pre test and 
post test mean score of quality of sleep was 57.34 & 
58.1 respectively. The calculated paired ‘t’ test value t 
= 1.867 at p = > 0.058 which was non significant. 

Data presented in [Table 5] Comparison between 
the pre test and post test level of cancer related fatigue, 
anxiety and quality of sleep among cancer patients in 

Experimental group. [Table 5] depicts that, the mean 
score of level of Fatigue, Level of Axiety and Quality 
of Sleep. Regarding cancer related fatigue in Experi-
mental group pre test and post test mean score of fa-
tigue was 52.03 & 33.37 respectively. The calculated 
paired ‘t’ test value t = 8.316 at p = < 0.001 which was 
statiscally highly significant. Regarding level of anxi-
ety in experimental group pre test and post test mean 
score of level of anxiety was 46.27 & 20.43 respectively. 
The calculated paired ‘t’ test value t = 8.712 at p = < 
0.001 which was statiscally highly significant. Regard-
ing quality of sleep in experimental group pre test and 
post test mean score of quality of sleep was 54.23 & 
35 respectively. The calculated Paired t test value t=6 
at p = < 0.001 which was statiscally highly significant

The association between demographic variable and 
clinical variables with music therapy among cancer 
patients. With regards Demographic variables such as 
daily activities KW = 0.0261 p = < 0.004 and Clinical 

Table 4
Comparison between the pre test and post test level of cancer 
related fatigue, anxiety and quality of sleep among cancer pa-
tients in control group.

CONTROL GROUP
EFFECT 

OF MUSIC 
THERAPY

MEAN PAIRED 
T-TEST P-VALUE

LEVEL OF FATIGUE
PRE TEST 52.6

2.843 0.04
NSPOST TEST 51.53

LEVEL OF ANXIETY
PRE TEST 46.63

2.435 0.016
NSPOST TEST 45.12

QUALITY OF SLEEP
PRE TEST 57.34

1.867 0.058
NSPOST TEST 58.1

(Level of significance P> 0.05), Non Significant 

Table 5
Comparison between the pre test and post test level of cancer 
related fatigue, anxiety and quality of sleep among cancer pa-
tients in experimental group.

EXPERIMENTAL 
GROUP

EFFECT 
OF MUSIC 
THERAPY

MEAN PAIRED 
T-TEST P-VALUE

LEVEL OF FATIGUE
PRE TEST 52.03

8.316 < 0.001
**HSPOST TEST 33.37

LEVEL OF ANXIETY
PRE TEST 46.27

8.712 <0.001
**HSPOST TEST 20.43

QUALITY OF SLEEP
PRE TEST 54.23

6 <0.001
**HSPOST TEST 35

(Level of significance P< 0.05), **: Highly Significant 
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variables such as Stage of cancer KW = 0.0231 p = < 
0.005 & Mode of Treatment KW = 0.2634 p = < 0.002 
had significant association with level of Fatigue among 
Patients with cancer. 

The association between demographic variables 
and clinical variables with the music therapy among 
cancer patients. With regards Demographic variables 
such as daily activities KW = 0.2521 p = < 0.002 and 
Clinical variables such as Stage of cancer KW = 0.075 
p = < 0.004 & Mode of Treatment KW = 0.327 p = < 
0.001 had significant association with level of anxiety 
among Patients with cancer. 

The association between demographic variable 
and the music therapy among cancer patients. With 
regards Demographic variables such as daily activities 
KW = 0.0481 p = < 0.004 and Clinical variables such 
as Stage of cancer KW = 0.5329 p = < 0.005 & Mode 
of Treatment KW = 1.7698 p = < 0.001 had significant 
association with quality of sleep among Patients with 
cancer. 

The remaining demographic variables such as age, 
gender, Marital status, diet pattern, educational status, 
Occupational status, Monthly income of the family, 
Types of family, Family history of cancer, unhealthy 
habits, previous knowledge regarding music therapy, 
any alternative therapy and remaining clinical vari-
ables pain medication and duration of treatment for 
cancer did not have any significant association with 
Fatigue, anxiety and quality of sleep among Patients 
with cancer. 

DISCUSSION
The study was conducted to assess the effectiveness 

of the music therapy on cancer related fatigue, anxiety 
and quality of sleep among cancer patients. 

In our study to assess the cancer related fatigue, 
Anxiety and quality of sleep among cancer patients the 
findings reveals that pre test in cancer related fatigue 
in control group out of 30 subjects 18(60%) had ex-
perienced moderate fatigue and 12(40%) had experi-
enced severe fatigue. In experimental group 16 (53%) 
had experienced moderate fatigue and 14(47%) had 
experienced severe fatigue. Level of Anxiety in control 
group out of 30 subjects 1(3%) had experienced mild 
level of anxiety, 13(43%) had experienced moderate 
level of Anxiety and 16(53%) had experienced severe 
level of anxiety. In experimental group 3 (10%) had 
experienced mild level of anxiety, 10(33%) had expe-
rienced moderate level of Anxiety and 17(56%) had 

experienced severe level of anxiety. Quality of sleep in 
control group out of 30 subjects 16(53%) had moder-
ate sleep disturbance, 14(47%) had severe sleep distur-
bance. In experimental group 18 (60%) had moderate 
sleep disturbance and 12(40%) had severe sleep dis-
turbance. 

The present study shows to evaluate the effective-
ness of music therapy on cancer related fatigue, level 
of anxiety and quality of sleep among cancer patients. 
Pre test in experimental and control mean level of 
cancer related fatigue was 50.13 and 52.2, quality of 
sleep was 57.35 and 59.53 and anxiety level was 42.07 
and 44.47 respectively. Post test in experimental and 
control mean level of cancer related fatigue was 35.37 
and 54.53, quality of sleep was 34 and 57.1 and anxi-
ety level was 20.93 and 46.01 respectively. Paired t test 
P value was <0.001 in post test which is significant at 
<0.05, which implies that music therapy was effective. 

In our study shows to find out the association be-
tween the Level of fatigue, quality of sleep and anxi-
ety among Patients with cancer in control group and 
experimental group with selected socio demographic 
variables. With regards Demographic variables such as 
daily activities KW = 0.0261 p = < 0.004 and Clinical 
variables such as Stage of cancer KW = 0.0231 p = < 
0.005 & Mode of Treatment KW = 0.2634 p = < 0.002 
had significant association with level of Fatigue among 
Patients with cancer. With regards Demographic vari-
ables such as daily activities KW = 0.2521 p = < 0.002 
and Clinical variables such as Stage of cancer KW = 
0.075 p = < 0.004 & Mode of Treatment KW = 0.327 p 
= < 0.001 had significant association with level of anx-
iety among Patients with cancer. With regards Demo-
graphic variables such as daily activities KW = 0.0481 p 
= < 0.004 and Clinical variables such as Stage of cancer 
KW = 0.5329 p = < 0.005 & Mode of Treatment KW 
= 1.7698 p = < 0.001 had significant association with 
quality of sleep among Patients with cancer. The oth-
er demographic variables had not shown statistically 
significant association with pretest level of fatigue, 
quality of sleep and anxiety among Patients with can-
cer in control group. Banipal R petal 2017 This study 
investigates the prevalence and severity of fatigue and 
identifies the demographic, clinical, and lifestyle fac-
tors associated with cancer-related fatigue (CRF) in 
breast cancer patients undergoing endocrine therapy 
in an urban area. The trend test method revealed an 
association between physical activity and dietary level 
and the intensity of CRF. [4] 
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IMPLICATION OF THE STUDY
In the area of nursing practice Music therapy can 

be used as an intervention on cancer patients to re-
duce the Cancer related Fatigue, anxiety and improves 
the quality of sleep. In field of nursing education Con-
tinuing Nursing Education program can be organized 
for the staff nurse, which would help them to practice 
this Music therapy. For a nurse administrator, conduct 
in-service education programme also can be orga-
nized to disseminate the research findings among staff 
nurses. This study can encourage the nurses for fur-
ther research studies can be conducted on music ther-
apy and its effects cancer related pain, distress, Mood 
disturbances etc. 

LIMITATION OF THE STUDY 
The study period was limited to 6 weeks. Study 

samples were only limited to 60.Study population was 
limited to cancer patients. 

RECOMMENDATIONS
A Similar study can be replicated with a large sam-

ple in order to generalize the data. The research tool 
can be updated and can be used as evaluation criteria 
for the nursing working skills in the general wards and 
intensive care units. A similar study can be conduct-
ed in longer time periods. The study can be done by 
comparison with other ragas for cancer. Study can be 
conducted to assess the pain, quality life of adults with 
cancer. 

CONCLUSION
This study reveals & concludes that Music thera-

py was highly effective to reduce the cancer related 
fatigue, level of anxiety and improve the quality of 
sleep. 
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Abstract
Water pollution greatly affects the life of aquatic ecosystem. 
Ethoxyquin (EQ) is one such toxic content, which is even present 
in the food being presented to the aquatic beings. In this research 
work, the effects of ethoxyquin on the Oreochromis mossambi-
cus, called tilapia fish is studied. The aimed fish species is treat-
ed through the sublethal concentration of EQ. The effects of this 
toxic content on the aspects histopathological parameters were 
studied and the results were presented. Histopathological analysis 
was attempted on the gill, liver and brain of the tilapia fish tak-
en up for the study. The histological abnormalities that were seen 
were curling of secondary lamella, which was followed by disorder 
and rupture in the secondary lamellae. These changes were more 
widespread and more apparent in the gills and liver of the Oreo-
chromis mossambicus. A haemorrhage at the main lamellae and 
a swelling at the primary filament’s tip were also seen during the 
examination. Analysis of the brain, inferred that no severe damag-
es to the neurons are reported. As a conclusion, the results of the 
current histology examinations reveal that the EQ exposure caused 
moderate to severe damage to the gills and liver of the O. Mos-
sambicus, whereas only moderate damage to the brain neurons. 

Keywords
Ethoxyquin, Oreochromis mossambicus, Histopathology, Gill, 
Liver, Brain, Tilapia
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Introduction
Water contamination worldwide is serious. Man-

made toxins damage water. These impurities render it 
unsuitable for food, sanitation, and fish survival. Toxic 
pollutants from industry, agriculture, and households 
harm aquatic habitats. Farms utilize pesticides, herbi-
cides, and fungicides to eliminate disease-carrying in-
sects (Christos and Spyridon, 2016). Treated regions 
contaminate river-fed aquaculture ponds. Pesticide-pol-
luted rivers and aquaculture ponds. Fish absorb water 
and food contaminants, making them good pollution 
monitors. Household effluent toxicants may reduce fish 
populations or reproductive failure in aquatic species 
(Wendelaar Bonga, 1997; Minier et al., 2006). Environ-
mental biomarkers include chemical stress reactions. 
Morphological results have been employed as biomark-
ers, early reactions, or visible biological processes after 
acute or chronic pollution exposure in biomonitoring 
studies (Lagadic et al., 2000; Winkaler et al., 2001; Ol-
iveira Ribeiro et al., 2005; Miranda et al., 2008). Histo-
pathological abnormalities in fish may quickly and ac-
curately detect acute and chronic damage and indicate 
contaminant-exposed fish health (Winkaler et al. 2001 
and Ayas et al. 2007). Animal diets with large dosages 
of the antioxidant ethoxyquin (EQ; 6-ethoxy-1, 2-dihy-
dro-2, 2, 4-trimethyl qui-nolinq; E324) may be harmful. 

Ethoxyquin
Many animal and human foods include ethoxyquin 

(EQ), a synthetic antioxidant that prevents lipid and 
fat-soluble vitamin oxidation. Ethoxyquin, a 1, 2-dihydro-
quinoline, has three methyl substituents (at positions 2, 2, 
and 4) and an ethoxy substituent (at position 6), as shown 
in Figure 1. Ethoxyquin is thick, yellow to dark brown, 
stains badly and sextet mercaptan smells. EQ dissolves 
exclusively in organic medium because to its nonpolarity. 
Animal feed uses it to avoid lipid peroxidation. EQ is for-
bidden from human food (excluding spices like chile), al-
though it may be conveyed to people via feed if fish, poul-
try, or eggs are eaten. It protects carotenoids, xanthophylls, 
and vitamins against oxidation (like vitamins A or E). San-
toquin, Sanoflex, and Quinol are ethoxyquin alternatives. 
It was created to prevent isoprene oxidation cracking in 
the rubber industry (Alina Baszczyk etal., 2013). In the 
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1980s, researchers found unfavourable effects in animals 
and people exposed to it, therefore they initiated new ex-
periments to evaluate its toxicity. EQ may cause medical 
problems in people and dogs (Alina Baszczyk et al, 2013). 
Human exposure to equilizer quinone (EQ) was defined 
at 0.005-0.05mgkg1 bw in 1998 based on canine research 
(Drewhurst, 1998; P. K. Gupta and A. Boobis, 2005). In 
this study, Oreochromis mossambicus is a model organism 
for ethoxyquin’s acute toxicity. 

Oreochromis mossambicus (THILAPIA) 
Figure 2 shows southern and eastern Africa’s most 

farmed fish, Oreochromis mossambicus, tilapia, which 
thrive at pH 5–9.Salt-tolerant tilapia is cultivated. They 
may adapt quickly to ocean salinity. Mozambique-blue 
“Florida Red” tilapia is popular. Light green or yellow 
with subtle banding is native. Adults may be 39 cm (15 
in) and 1.1 kg (2.4 lb). Male tilapia develops quicker in 
aquaculture. Aquaculture-friendly Mozambique tilapias 
are resilient and simple to grow. Mozambican tilapias have 
large dorsal fins with spines. The Mozambique tilapia can 
endure water temperatures between 50 and 100 degrees 
Fahrenheit, but not over 55 degrees. They eat macroal-
gae, rooted plants, detritus, diatoms, insects, tiny fish, and 
plant debris. Thus, it’s versatile. It communicates by urine. 
Fish urine may influence opposite-sex behaviour. Urogen-
ital pheromones help male Mozambique tilapias interact. 

 
Figure 2: Oreochromis mossambicus

Table 1
Biological Features of Tilapia Fish
Kingdom Animalia
Phylum Chordata
Class Actinop terygii
Order Cichli formes
Family Cichlidae
Genus Oreochromis
Species O. mossambicus
Binomial name Oreochromis mossambic

Median Lethal and Sub Lethal 
Concentrations 

The median lethal concentration (LC50) of a chem-
ical in air or water kills 50% of test animals. An LC50 
study may help compare the toxicity of insecticides 
with the same active component in different formula-
tions. Laboratory estimations are helpful but difficult 
to understand. Pesticides at sublethal levels are benefi-
cial in the field. Sublethal effects occur when an organ-
ism or population survives toxicant exposure. Biologi-
cal, physiological, demographic, or behavioural effects 
may occur. Sublethal dosages don’t kill experimental 
subjects (Desneux et al., 2007). Sublethal effects may 
affect life span, development, population growth, fer-
tility, fecundity, sex ratio, malformations, behaviour, 
feeding, searching, and oviposition. 

Histopathology 
Histopathology studies tissue abnormalities. This 

method helps detect organ or tissue-damaging sub-
stances [6]. The chemical and animal’s metabolic rate 
will determine the organ investigated. Histopatholog-
ical alterations may indicate environmental pollution 
by organic chemicals and show adaptability to degen-
eration, helping diagnose and cure illness. Short- and 
long-term exposure to sublethal ethoxyquin concen-
trations affects water quality, oxygen consumption, 
haematological, and histopathological parameters. 

In this research work, histopathological studies 
were made on the thalapia fish, subjected to sub lethal 
concentration of EQ with 1/10 LC50.

MATERIALS AND METHODS
All the materials and chemicals used in this re-

search study were maintained sterile throughout the 
study. They are purchased from local commercial sup-
pliers and are of analytical grade. The reagents used 

Figure 1: structure of ethoxyquin
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were Ethoxyquin (EQ) (6-ethoxy-1, 2-dihydro-2, 2, 
4-trimethyl quinolin), was the reagent used, pur-
chased from Sigma Aldrich, Germany. 

Methodology

Experimental Fish
Oreochromis mossambicus was collected from 

Kerala and maintained in the culture room. They 
were maintained in well-aerated tubs of 40 liter ca-
pacity, which was dechlorinated and sustained with 
fresh water maintaining light and dark at 12: 12 hrs. 
Each fish is of 5 to 10 gms in weight. The fishes 
were checked against injury or infection by keep-
ing in 0.2% of potassium permanganate solution 
for 2-4 min (Singh & Zahra, 2016). The fishes were 
acclimatized in laboratory conditions for 6-10 days. 
During acclimatization they were fed with com-
mercial diet, and were not given feed 24hrs before 
the experiment. 

LC50 of EQ 
Ethoxyquin concentration 5-25 mg/L is applied 

to five different groups with 15 fishes each group. 
The mortality is observed for 96 hrs. LC50 values 
were determined by probit analysis (Finney, 1971). 
The concentration of ethoxyquin at which 50% of the 
exposed fishes undergoes mortality at a specific pe-
riod (96 hr) is considered as LC50 or median lethal 
concentration

Selection of sublethal concentrations 
Based on the median lethal concentration for 96 hr 

duration, sublethal concentrations representing one-
tenth of 96 h-LC50 was chosen for further toxicolog-
ical analysis. 

Toxicity Induction 
Fishes were divided into eight groups, with nine 

specimens in each group. Group I was negative 
control group i. e. without toxicant. In group II to 
VIII sub lethal concentration of 96h – LC50 (ie, 1/10 
th of medial lethal concentration) was added and 
exposed to various time intervals like 24hr, 48hr, 
72hr, 96hr (means short term exposure) and 5 days, 
10 days and 15 days (means long term exposure), as 
tabulated in Table 2.Each group were analyzed after 
the time of exposure for the hematological param-
eters analysis. 

Table 2
Induction of EQ toxicity

Groups Time Period
Group I Control (without EQ) 
Group 11 24 hr
Group 111 48 hr
Group 1V 72 hr
Group V 96 hr
Group VI 5 days
Group VII 10 days
Group VIII 15 days

 

Histopathological Analysis
Before being fixed in Bouin’s and 10% neutral for-

malin for 24 and 48 hours, respectively, the tissues 
were washed in fish saline (64% NaCl) and blot dried. 
After that, tissue blocks were made, and slices were 
cut using a rotatory microtome to a thickness of 6 m. 
They were then fixed in DPX after being treated with 
various degrees of ethanol, stained with Ehrlich’s hae-
matoxylin and eosin, and mounted. The slides were 
then examined and photographed using an image mi-
croscope. 

RESULTS AND DISCUSSIONS

Histopathological Analysis
To determine the extent to which a test substance is 

hazardous in the animal, histopathological alterations 
may be seen; nevertheless, it is crucial to choose the 
proper organs for this purpose. Liver and kidneys are 
the primary organs responsible for toxin metabolism 
and excretion. The current research evaluated the his-
tology of the hepatobiliary and central nervous sys-
tems as well as the gills. 

Gills
Gas exchange, ionic control, acid-base balance, and 

the excretion of nitrogenous waste are all performed 
at the gill epithelium in fishes. The transport of dif-
ferent solutes through the epithelium regulates the 
last three processes. Gill epithelium morphology has 
been shown to be altered by a number of environmen-
tal contaminants (including heavy metals, acid rain, 
and organic xenobiotics). Furthermore, the epithelial 
transport pathways involved in the fish gill model are 
similar to those reported in the human gut and kid-
ney, sites of action of several environmental toxins. 
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                                   (a) Control gill                                                                                 (b) 24hr gill 
 

      
                                   (c) 48hr gill                                                                                  (d) 72hr gill 
 

      
                                    (e) 96hr gill                                                                                 (f): 5 day gill 
 

         
                                    (g) 10 day gill                                                                               (h) 15 day gill 

Figure 3.Gills Under Examination
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As the toxicants generate alterations at lower levels of 
biological organisation prior to organismic changes, 
histological changes in fish gill should become a quick 
“early warning system” for water quality evaluation in 
sublethal and chronic circumstances. 

The following conclusions were drawn from a his-
topathological examination of gills exposed to EQ for 
the various exposure times. Figure 3 demonstrates the 
structure of the gills, including the primary gill lamella 
(PGL), secondary gill lamellae (SGL), and a single lay-
er of epithelial cells (E) supported by pillar cells (PC). 
Epithelial cells have mucous cells intercalated between 
them. The control gill is shown in Figure 3.(a). All fil-
aments are edematous (E-SGL) and detached from the 
surface after 24 hours of exposure as in Figure 3 (b). 
There is no inflammation, epithelial lifting, or lamel-
lar fusion in this control segment depicted in figure 3 
(c), but after 48 hours of exposure, all of the filaments 
are swollen and edematous (E-SGL), and the lining 
epithelium becomes separated from the surface (DE). 
Hemorrhage is seen on the PGL scan. The epithelium 
did not raise, and there was no evidence of inflam-
mation or lamellar fusion. Most SGL are bloated, bal-
loon-shaped, and hypertrophic in the 72-hour portion 
as in figure 3 (d). Massive bleeding is also been report-
ed in PGL. In contrast, 96 hours of exposure painted 
in Figure 3 (e) displays inflamed SGL (IN-SGL), where 
filaments grow thick owing to epithelial proliferations 
and inflammatory cell infiltration, and where inflam-
mation, epithelial lifting, and lamellar fusion are not 
seen. There was some little epithelial lifting seen. 
Figure 3 (f) depicts the inflamed state of the SGL on 
day 5.Detachment of the epithelial lining and moder-
ate epithelial lifting (EL). Both PGL and SGL exhibit 
haemorrhage after 10 days of exposure (Figure 3 (g)), 
but only SGL exhibits full lamellar fusion (F-SGL) af-
ter that long. Inflammatory cell infiltration, vacuoles 
(V), and haemorrhage are all seen in filaments after 
15 days of exposure as in figure 3 (h), and SGL partly 
fused. Inflammatory cell infiltration, vacuole (V) de-
velopment, and haemorrhage are all seen in filaments. 

Liver
The liver is the major source of metabolism and 

drug biotransformation, thus liver cells are a logical 
choice for toxicological and pharmacological testing 
(Ayas et al. 2007 and Lemes & Braccini, 2004). Indeed, 
in vivo liver toxicity testing comprises a large portion 
of in vitro toxicology. High throughput in vitro liver 

models would be a great resource and enable the shift 
to a greater use of the alternative toxicity testing meth-
ods. 

Histological examination of liver exposed to EQ for 
varying time exposures yielded the following findings. 
Typical hepatocytes (NH) and pigmented macrophages 
(PMN) may be seen in the control liver’s (Figure 4 (a)) 
regular architectural layout (PM). Hepatocytes with 
abnormally expanded nuclei and a loss of granular 
cytoplasm were seen in a 24-hour slice as in Figure 4 
(b). Hemorrhage (HE) is seen in the interstitium, and 
sections taken after 48 hours reveal hepatocytes with 
abnormally enlarged nuclei and a loss of granular cyto-
plasm as in Figure 4 (c). Hemorrhage in the interstitial 
tissue (HE). Histological examination of the liver at 72 
hours revealed hepatocytes with abnormally expanded 
nuclei as shown in Figure 4 (d). Vacuolization (VH) and 
cytoplasmic membrane (PM) proliferation (moderate) 
are seen in the interstitial tissue. Figure 4 (e) shows the 
degeneration and necrosis of hepatocytes after 96 hours 
after slice (NH). Extensive bleeding might be seen in 
the interstitial tissue (HE). On day 5, necrotic and de-
graded hepatocytes are shown in Figure 4 (f). Excessive 
haemorrhage (HE) and proliferation of PM were seen 
in the interstitial tissue. The 10th day histology depict-
ed in figure 4 (g) exhibits deteriorated and necrotic 
(NH) hepatocytes and haemorrhaged (HE). Vacuolar 
degeneration (VD) and necrosis are seen in the intersti-
tial tissue and 15-day-old hepatocytes as in Figure 4 (h). 
Even after being exposed for 15 days, PM aggregated in 
large quantities. 

Brain
When compared to other vertebrates, fish usually 

have relatively smaller brains. In addition to regulating 
posture, detecting light, and keeping tabs on saccadic 
activity are among its many uses. In this work, the neu-
rotoxicity of ethoxyquin was evaluated by histological 
examination of brain tissue. The following conclu-
sions were drawn from histological study of brain tis-
sue exposed to EQ for varying time of exposure. The 
usual structure of a neuron (N) in the brain is shown 
in the control Figure 5 (a). After being exposed to EQ 
for 24, 48, and 72 hours, it is found no evidence of a 
change in brain tissue as seen in figures 5 (b), 5 (c) and 
5 (d). Neuron degradation (DN) is seen between the 
96th and 15th day of exposure as depicted in Figures 
5 (e), 5 (f), 5 (g) and 5 (h) respectively. There was no 
damage to neurons detected. 
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                         (a) Control liver                                                         (b) 24 hour liver 
 

      
                          (c) 48 hour liver                                                             (d) 72  hour liver 
 

     
                          (e) 96 hour liver                                                              (f) 5 day liver 
 

       
                            (g) 10 day liver                                                                (h) 15 day liver 

Figure 4. Liver
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                              (a) Control brain                                                                      (b)  24hr brain 
 

     
                                (c) 48 hr brain                                                                         (d) 72 hr brain 
 

      
                               (e) 96 hr brain                                                                       (f) 5 day brain 
 

         
                               (g) 10 day  brain                                                                    (h) 15 day  brain 

Figure 5.Brain
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The histological examination of the gills, liver, and 
brain of EQ-exposed Oreochromis mossambicus indi-
cates that the chemical is poisonous and causes sub-
stantial damage to the gills and liver. However, EQ was 
not shown to have significant neurotoxic effects. 

CONCLUSION
Ethoxyquin fed animals have had various adverse 

consequences recently. The sublethal concentra-
tion (1/10th) of LC50 of the EQ was used to carryout 
the studies on the aimed tilapia fish. The histological 
studies were made on the gills, liver and brain parts of 
the tilapia fish specimens. The results inferred that the 
environmental toxicant affect fish histopathological 
parameters. Severe damages have been observed on 
the fish’s gills, and liver. However, moderate damages 
were shown in the brain. These results indicate that 
ethoxyquin damages gills and liver more than brain. 
It is concluded that Ethoxyquin is very hazardous to 
Oreochromis mossambicus fishes even at low concen-
trations. 
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Abstract
Prosthetics controlled by voice commands is described in this 
paper. Locomotor disability require the affected to seek  help 
from others in order to move around. An intelligent system 
controlled by voice can make them more independent as they 
need not require a manual effort for their movements. Based 
on the voice commands the users themselves can drive wheel 
chair. The microcontroller  based system drive the motors 
based on the direction specific commands. A voice recognition 
module facilitates the Arduino with speech recognition. Ultra-
sonic sensor based obstacle detection system is employed in 
the device for immediate hindrance is intercepted. Thus the de-
vice provide a automated protection from collision during the 
occurrence of an erroneous command.
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Arduino controlled wheelchair, speech control, locomotor dis-
ability, voice dectection, object detection
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I. INTRODUCTION
Human beings with locomotor disability can face 

difficulty when they have impairments with their arms. 
In this situation a normal wheel chair cannot be oper-
ated with ease. A voice controlled prosthetic can reduce 
their efforts and will increase their quality of living. The 
voice command driven wheel chair is controlled by an 
Arduino microcontroller and this system takes control 
and care about direction related instructions.

The people can cause disabilities when they met 
with some mishaps in the life running process. Sim-
ilarly they can occur some fitness related problems 
while aging Such people will be benefitted with voice 
controlled wheel chair for their routine processes.[1]

Another kind of system which is provided with Col-
lision avoidance function,which prohibits clash with 
other obstacles. The function of this kind of wheel chair 
is governed by joystick controlled wheel chair [2] In an-
other work related with wheel chair for physically hand-
icapped people, a gaze recognition system is interfaced 
to prevent collision with objects and also they could 
sense the proximity by long range sensors. It uses LED 
radiance supply and infra red filters, so that instructions 
can be provided more efficiently without any error[4]

By providing  input, the spoken instructions will be 
used to control the wheelchair. Every direction  given 
by the user will be modified by the Arduino. The Ar-
duino itself  process  programmes that serve as instruc-
tions for each and every direction. The microphone will 
be placed where it will be most comfortable for the user 
to speak commands to the wheelchair. A voice recog-
nition module will perform the voice recognition. The 
Arduino’s pre-written programming enable it to trans-
late the speech commands into a suitable output so that 
the wheelchair will change from its position.
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A voice recognition system is used by the wheelchair 
control system to initiate and manage all of its motions. 
By speaking into the wheelchair’s microphone, users of 
the device can control the wheelchair. The fundamental 
movement commands are for going ahead, going back-
ward, turning left and right, stopping, and demanding 
water. This study proposes a wheelchair which can be 
handled by the user’s simple vocal instructions and it 
covers the design and development of a prototype also. 
Additionally, the engineered wheelchair has ultrasonic 
sensors that can detect obstructions and halt the wheel-
chair’s motion. The users will be more secured as a result. 

II. EXISTING SYSTEM
More than 1 billion people worldwide have some kind 

of handicap, according to a World Health Organization 
report. This represents 15% of the global population. 
Therefore, the goal is to engineer a smart wheelchair that 
can be operated via speech and actions. This has largely 
been suggested for those with physical disabilities who 
rely on wheelchairs and for those who are unable to ef-
fectively move their wheelchair with their hands. The 
aim is to support these individuals in leading indepen-
dent lives with little reliance on others. The existing sys-
tem is as shown in fig.1Power supply is given to Blue-
tooth module, Arduino Uno and motor drive. From the 
motor driver circuit, left motor and right motor is driven.

Fig. 1. Block diagram representation of existing system 
Many are some lethargic to move from one place to an-

other  to switch on gadgets by themselves. When operated 
by machine it diminishes the threat while action carried 
out  by a challenged person. The prime  drawback of  it is 
in need of an additional source  to drive the device[6]

III. PROPOSED SYSTEM
The block  diagram representation  of the proposed 

system of voice controlled automatic wheelchair is repre-
sented in  Fig. 2. The microphone is utilized to get the ver-
bal instructions from the patient  and then change them 

into the electrical signals. The electrical signals are trans-
mitted to the voice module to digitize and accumulate the 
voice signals as template, which signifies  the instructions  
from the patient. The voice given to the module should 
be trained before feeding to the instruction set. Whenever 
the patient gives the instructions to the module, if the pa-
tient instruction is same as that of   stored instruction , the 
voice module provides the output to the microcontroller. 
Additionally, the microcontroller also accepts the output 
commands from the frontage and back side ultrasonic 
sensors, which serves as an obstacle exposure unit. The 
output from  microcontroller  is given to the motor speed 
regulating  module and the electrical actuator. Four relay 
units (numbers 1-4) are used to regulate the path for the 
revolving the DC motors in wheelchair in the forward and 
backward directions. Additionally two relay units (num-
bers 5 and 6) are provided to regulate the electrical actu-
ator providing the motion of the automatic wheelchair in 
the left and right directions. The operating voltages of 9V, 
12V and 24V from battery are provided as input  to the 
microcontroller unit, the electrical actuator and the motor 
speed control unit, correspondingly 

Fig 2 Block diagram representation of proposed system

The idea of this work is to build a wheelchair which 
will move about as per the patient’s instructions. There 
are fundamentally six instructions, specified by the con-
sumer, consequently the wheelchair will go. The verbal 
instructions of the consumer are acknowledged in the 
opening pace. At once it is accepted, the instructions are 
transformed into its corresponding information which 
force the unit. This unit has got two key units ,explicitly 
Voice recognition unit and motor driving unit. The re-
sponse  of this unit is transferred to Arduino which utilizes 
a motor driver IC to operate the motors. The voice-con-
trolled wheelchair uses mic, voice recognition module, 
Arduino and motors. The response is in the type of voice 
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commands and is passed to the voice recognition module 
which stands as an boundary between mic and Arduino. 

The trained verbal commands alone is accepted by the 
unit. Apart from  that, this project can be done with con-
siderable cost effective. Nevertheless, this scheme needs 
some improvisation to formulate it more trustworthy. 
The devise can  be improvised by using  wireless commu-
nication in the wheelchair. This technique can also im-
prove protection for consumers who employ normal joy-
stick-enhanced  wheelchairs, by avoiding collisions with 
surfaces, stationery items, equipments and other humans.

In this module the Arduino  accepts the response  
from voice recognition unit thus translating it into 
binary code. The unit  hardly recognize any language 
rather than binary symbols. So , the general  voice in-
structions are  transformed into machine understand-
able structure. Ardinuo based unit is allied with motors 
to force the wheelchair wherever required. Therefore, 
motors accept input from the Arduino and according 
to  the command  category, motors travel consequently. 

This unit utilises two motors associated with motor 
driver. Altogether  six different directives that can be pro-
vided  to the motors, they are forward, backward, left, 
right, stop and water. The progress of wheelchair relies 
only upon these six instructions . The unit starts when 
the source voltage is given to the automated unit. The 
unit  is then in the standby mode to stay for the suitable 
voice instruction. For the forward instruction, the wheel-
chair traverses in the forward path and the right and left 
DC motors go in the forward path. For the backward in-
struction, the opposite direction of the right and left DC 
motors will take place. The left command will make ac-
tive the electrical actuator, which make use of two front 
wheels to turn  to the left direction and the right and left 

motors to traverse in the forward direction. The right 
command will turn the two front wheels to the right 

IV. WORKING METHODOLOGY
The operational principle of the new automated 

wheelchair can be explained by the circuit diagram given 
below. There are six kinds of commands in the wheelchair, 
Forward movement, Backward, movement, Left, Right, 
Stop and Water. The wheelchair will move when the pow-
er supply is given and the load is activated. whenever the 
forward movement instruction is given to wheelchair it 
will move in Forward direction and two motors will ro-
tates in forward direction. For Backward command the 
wheelchair will moves in Backward direction and the two 
motors will rotates in backward direction. For the Left 
command the right motor will rotates and the wheelchair 
moves towards left direction. For Right command the Left 
motor will rotates and the wheelchair will move towards 
Right direction. For the Water command the submersible 
pump will dispense water through the pipe. The two ultra-
sonic sensors on frontage and back side of the wheelchair 
will detect the obstacles while moving the wheelchair and 
the wheelchair will stops. The Display unit displays the 
weight applied, and the commands which is given to the 
voice contolling unit.

V. VOICE CONTROLLING MODULE
The voice control unit (Greentech model Voice 

Recognition Module V.3) comprises of voice recogni-
tion unit and voice capture unit. The voice instructions 
given by the consumer are inputted and recorded in the 
voice recognition unit, whereas the voice capture mod-
ule is used to recognize the instructions by comparing 
the voice commands from the patient to the recorded 
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voice commands. There is no particular necessity for 
languages of voice module. Mostly, it can be any lan-
guages such as English, Thai or any national dialect. On 
the other hand, pronunciation when giving instruction 
to the unit should be very much near to the pronunci-
ation as much as possible. The voice module takes the 
input voice instructions from the microphone and pass 
on the output from the voice recognition module to 
the microcontroller. It alter the voice instructions into 
motor and electrical actuator operative instruction to 
function the wheelchair as instructed by the consumer.

Fig 3. Voice Recognition Module

VI. LIQUID CRYSTAL DISPLAY:
LCDs are utilized in a variety of applications such 

as in monitors of computers, televisions,  panel boards, 
cockpit displays in aircraft and many other applications. 
They are regular in  instruments such as video players, 
gaming devices, watches, calculators, and telephones, 
etc. It has also taken place of CRT  displays in many of 
the systems. They are obtainable in a variety of screen 
sizes than CRT and other displays, and since they are 
not in requirement of  phosphors, they do not under-
go image burn-in. LCDs are, anyway, possess image 
perseverance. The LCD is less power consuming and 
are likely to be much secure when compared to a CRT. 
Since electrical power consumption is less it is very well 
utilised in battery-powered electronic devices. 

Fig. 4. LCD Display

VII. VOICE RECOGNITION MODULE:
The voice recognition unit i.e. v3.1 is utilised to iden-

tify the voice instructions produced by the consumer and 
it should be given with training by the consumer. It can be 
realised as 48-pin one chip CMOS voice identification LSI 

device.In this unit, the Voice identification unit is trained 
and it accepts the commands from mic associated within 
the system. The wheelchair utilises the voice identification 
unit in alignment with the Arduino Uno R3 to transform 
the voice instructions into motor comprehensible com-
mands to make  the wheelchair traverse.

Fig. 5.VOICE RECOGNITION MODULE
This straight block load cell (at times specified as 

strain gauge) can decode up to 20 kg of weight (pres-
sure) into an electrical signal. Every load cell is cable to 
compute the electrical resistance and modifies resistance  
relative to the strain (e.g., pressure ) exerted to the block. 
By using this gauge, we can  determine how much  heavi-
er an object is when compared to another. Whenever an 
object’s heaviness  deviate over an instant, or whenever 
we  merely have to find out   the existence of an object 
by calculating  strain or load exerted  to a plane,we can 
use this device. This straight block load cell is made up 
of  aluminium alloy and is able of appraise  a capacity of 
2KG of weight within fraction of seconds.

Fig. 6. LOAD CELL

VIII. FUTURE SCOPE
This unit implemented   is a Real-Time and strate-

gic solution for physically challenged  persons. This unit 
will be modified to function the wheelchair based on 
the speech of the patient and manage the movement ac-
cording to the directions provided by the  customer. The 
speech is provided through a independent mic and will  be 
transformed into binary Format by speach detection unit. 
Thus, this binary layout would be sampled with the binary 
code already given  to the microcontroller, if it happens to 



536 | Cardiometry | Issue 26. February 2023

be correct, the demand will be executed. More exclusively, 
this scheme is intended to permit an admin and users to 
provide the Verbal instructions to the wheelchair. This in-
struction will be executed  within  fraction of seconds. In 
future advancement,it is planned to control nearby house 
hold devices like swcthes of lights, fans, Adddtionally the 
computational time of detecting the objects, the distance 
of person and object can be analized. The Analysis of dif-
ferent modes of operation can also be analysed.

IX. CONCLUSION
i. The design and execution of a speach-controlled 

wheelchair for physically challenged and aged humans 
using Arduino and speach Recognition unit for regu-
lating the movement of a wheelchair has been done. 
The movement  of the wheelchair  Can be decided 
making use of  particular voice instructions. 

ii. This equipment  not only decrease the fabrication 
cost when compared with present market product but also 
will give huge Competitivity with similar kinds of electri-
cal wheelchairs. The only item essential to drive the wheel-
chair is the human verbal instructions of the person.

iii. A unit that can straight away improve  the way 
of life of a challenged  human being in the society is 
manufactured by this work. This implementation has 
many returns  like increased safety, more comfort, 
power saving, full mechanization etc.

iv. The equipment can also be improved in safety 
factors  for those who utilise usual joystick-regulated 
wheelchair, by avoiding crash with walls, stationery 
things, furniture and other individuals. Thus, all the 
shortcomings of the joystick-regulated wheelchair are 
surmounted by this “voice-controlled wheelchair”

X. HARDWARE SET UP

XI. RESULT AND DISCUSSION
The plan, construction and prototype enhance-

ment of automatic speach-controlled wheelchair are 
done and shown in the figure VI. To validate the prop-

er functioning of wheelchair the relationship between 
Voice command, Motor drive, DC motor, Arduino are 
determined. The results of relationship between Voice 
command, Motor drive, DC motor and Arduino are 
display on the display unit. Additionally, the ultrasonic 
sensor is tested to verify the working of obstacles de-
tection system. The particular sensors are utilised to 
measure the distance between obstacles and wheelchair 
at 20 cm distance. The submersible pump is tested for 
the  dispense of water for 2 second. The load results the 
movement of wheelchair when the load is activated.
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Abstract
An emergency system that directs the quick accessibility and 
availability of blood and delivery is entitled in a blood do-
nation center. There exists a high demand for blood as a 
life saver in case of emergencies and the primary purpose 
of these blood donation centers meant to supply blood to 
the needy people. The unavailability of donor at the correct 
time is the foremost issue met by several people in case of 
emergencies. In our work, a group of people with data about 
their blood group and other details are made as a software 
for easy access. An application software has been devel-
oped where the Blood donation centers can inform about 
the Blood Stock and supply to people at urgent times. Since 
there are several steps involved in donating blood manually, 
the reliability and precision will be less. The proposed auto-
matic blood bank system has been planned and developed 
into sector which involves sensors like temperature sensor, 
IR sensor, GSM module interfaced with Arduino Mega. Sub-
sequent sector comprises of Wi-Fi module for files transfer-
ence to administrator and third sector has been designed 
to monitor the position of existing blood stock. Entirely the 
web page designed narrates the obtainable blood stock in 
the blood bank which will be displayed on web page, so that 
the needy person can acquire required blood group from 
neighboring blood donation center. 
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I. INTRODUCTION
The procedure of working with the blood bank is 

and the associated blood donation events wants an ap-
propriate and organized supervision which has been 
done by the blood donation centers. In case of emer-
gencies, since the blood donated by a person play a vi-
tal part, the stacks of blood must be kept with caution 
and preserved thoroughly. The blood comprises of var-
ious blood constituents and each constituent of blood 
is having an explicit capacity. Measurements state that 
in our India each two seconds somebody needs blood 
urgently. The emergency Blood are utilized for injury 
casualties because of mishaps. The other cases such as 
heart medical procedure, organ transfers, ladies with 
inconveniences during labor, infants and untimely 
children, and patients accepting treatment for leuke-
mia, heart attack, stroke and thalassemia consumes 
more blood[6]. The various blood compounds, their 
functions and various diseases associated has been 
described in table1.At present our country witnessed 
9% deficiency of blood comparative with overall ne-
cessities, which implies the need of an average deficit 
coverage of more than 11 lakhs of blood banks. [1] It 
has been expressed that the populace ofour country 
is greater than 510million, this shortfall seems aston-
ishing. Consistently greater than1200 street smashes 
happening in our country, 50 million injury actuated 
medical procedures are acted in the nation consistent-
ly. Close around 230 million significant tasks, 330mil-
lion malignancy linked systems like cancer treatment 
and 9million delivery inconveniences which need the 
blood urgently [9]. Moreover, the sick persons who 
are having anemia, blood cancer and hemophilia need 
huge measures of plasma every day. By the deficiency 
of the blood stock caused abundant compensation to 
blood contributors by the court order which had been 
endorsed by the act in 1995.Earlier close to one third 
of the blood stock had been taken from paid contribu-
tors. But due to prohibition, both private and govern-
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ment sectors have handled a larger deficiency in the 
blood stream. [1] 

The current framework that is utilizing by the 
blood donation center is a manual framework. With 
the manual framework, there are issues in dealing with 
the records related with blood stock. There is no in-
corporated information base of volunteering donors. 
Along these lines, it becomes truly difficult for an in-
dividual to search for blood if there is an occurrence 
of emergency. Without a mechanized administration 
framework, there are additional issues in monitoring 
the genuine measure of every single blood classifica-
tion in the blood donation center. 

TABLE 1 
Various blood Compounds and their uses for different disease 
conditions

Blood com-
pounds

functions Diseases

Red blood 
corpuscles

Carries oxygen Operation, Any injury, 
Blood maladies suchas 
anemia

White blood 
corpuscles

Part of the immune 
System

Infectious disease and 
foreign invaders

Plasma cells Path in which the 
blood cells are tra-
versed throughout 
the body

Tremor, Hemorrhage 
Disorders, Burn pa-
tients

Platelets in 
blood

To facilitate blood 
clotting

Tumor treatments, Or-
gan transplant, lower 
platelet counts, suffer-
ing from leukemia

In practice, there is no alarm accessible when the 
blood amount is underneath its standard level for a 
person under emergency. Health care unit as a seg-
ment may be a certain payee of an agent or it will take 
measures and standards from Internet of Things. The 
regions in which IoT has a predominant application 
is the blood management system. Every day because 
of less adequate management practices, liters of useful 
blood got unexploited in our state. This un exploita-
tion of blood happens daily when blood seekers are 
struggling for a severe scarcity of blood from numer-
ous therapeutic processes. At this scenario advance-
ment of an effective administration of blood donation 
centers can’t be downplayed. The motivation behind 
the blood donation center administration framework 
can beredesigned to disentangle and robotize the cycle 
of looking for blood in the event of crisis. They can 
keep up the accounts of blood storages in the blood 
donation center by innovative practises. 

II. Method of Tracking blood availability and 
effective utilization 

In this work the system will intensily screen the 
accessible storage and content of the blood and check 
cooling of the fridge available in the blood donation 
centre. The projected framework incorporates an ad-
ministration area and, organization area. Administra-
tion space contains blood reserve which hasdetecting 
division in it. It has a sensing and detection unit, micro 
controller unit, software package for easy detection of 
blood availability utilizing remote convention and re-
mote correspondence from donation centre to main 
cloud, for continued monitoring. Fig 1.depicts sche-
matic representation of intelligent storage, monitoring 
and despatch of Blood Management centre. [11] 

Fig 1.Schematic representation of intelligent storage, monitor-
ing and despatch of Blood Management centre

From Administration space, information is moved 
to blood donation center who handles the case. It in-
corporates a site page for the user, for examining and 
handling of the given information from the blood 
donation center, contingent upon which comparing 
notices. It employs HTTP convention for secure cor-
respondence between user and blood donation center 
by Internet of things. In order to have easiness of ac-
cessibility, the forecasted blood donation centers were 
found out by utilizing Google navigation apps. The 
relevant space of suggested framework is specified be-
love. 

A. Organizational Field
This administration space includes instrumental 

portion of this structure. It incorporates Infrared sen-
sors, sensing and detecting element, HTML, webpage, 
display unit, and E. S. P. unit. The Infrared sensor fa-
cility is utilized in order to give data of the accessible 
blood storage, and probability of the blood bottle at 
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rack. At that time the driven beams of IR sensing ele-
ment gets replicated and an alert from sensor to HTML 
has been send. On probability that the nonavailability 
of blood bottle in place, the emissions will not get rep-
licated and hence display it as the container is absent. 
A temperature sensing unit has been provided in the 
cold storage unit to monitor and record the tempera-
ture on display unit. In case if the blood storage isn’t 
accessible in that particular situation the demand note 
for supply is shipped off for urgent requirement just 
as a single solicitation note closest to the area of the 
patient. All the information identified with storage of 
blood has been shown in the website utilizing the serv-
er data from cloud. 

B. Administrative Field
At this space, the data of nearby blood bank, stor-

age and availability of required group, status data, area 
of donation center, such information are collected and 
utilized. In order to accomplish this web page facility, 
it has been utilized at place in which worker has been 
placed. Worker sees information base for the data base 
got from administration space. The parameters from 
every sensing unit in every donation center is given to 
the arduino microcontroller from where it has been 
transferred via wifi module and GSM module. 

 

Fig 2. Administrative field of the IoT based blood bank system

It comprises the Internet of things including wire-
less sensor networks, automation networks, ESP 
8266with TCP/IP stalk which directs the data for ac-
cessible group which is shipped off to the cloud com-
puting network. Cloud services which is associated 
with particular site consequently display total acces-
sible blood groups on premises. Therefore at first, the 
client, has to choose the district name. After seeing 
alternatives in site, it will show every blood bank do-
nation centers of that district. Also, the donation cen-

ter gives genuine quantity of accessible blood storage 
on webpage. Additionally, accessibility of particular 
donation center has given on the webpage and loca-
tion can be searched by using navigation software. 
Fig 2.shows Administrative domain of the IoT based 
blood bank system

III. hardware requirements

A. IR Sensors
Infrared sensor is a semiconductor gadget, which 

produces the light in a direction to sense any object in 
the environment. The device could find out the tem-
perature of any equipment at the same time recogniz-
es the movement of the body. Most commonly, in the 
infrared spectrum, every object radiate some form of 
thermal radiation [13]. These types of radiations are 
unseen to our eyes, but infrared sensor device could 
detect these radiations. 

B. Temperature Sensors
In order to sense the temperature of the refriger-

ator, it’s required to keep a temperature sensor which 
calculates the hotness of the surrounding and converts 
the response specifications into automatic files to re-
cord. It also observe any variations in temperature as 
time varies. In market, different kinds of sensors which 
measure the temperature are available [6]. In that cer-
tain type of sensors may need direct contact with the 
physical object that is being observed. However other 
types measure the hotness of an equipment without 
any contact with object. Here such contactless sensors 
are used hence IR sensor is preferred for such a sensor. 

C. LM35 Sensors
These types of sensors have been incorporated 

with an accurate IC controlled gadget implementa-
tion which has output potential directly proportional 
to hotness in centigrade. [12]. Advantage of using this 
device is that it does not require external calibration 
unlike other devices and it has got wide operation 
temperature from −50°C to 150°C. Another benefit is 
that the temperature is measured directly in Kelvin, so 
that no conversion is required. In Fig. 3, LM connect-
ed with arduino is shown. 

С. Arduino
Arduino board design uses wide varieties of pro-

cessors and being it an open hardware, there exists 
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flexibility of usage. These panels have been provided 
to a set of digital and analog pins which has been in-
terconnected to different extension panels. 

Arduino Uno when used online uses ATmega328P 
(datasheet) which can be operated with a 9V battery. 
In order to get PWM output, 6 pins are used from 14 
digital input pins. It has got everything, which is in-
built in order to be compatible with microcontroller. 
[3] We can use it merely connecting to the comput-
er with a cable. It is able to work offline with arduino 
uno, by installing IDE software. Its special pin features 
include serial/UART, external interrupts, SPI, TWI 
and AREF. 

D. LCD display for Monitoring, WIFI 
Module

LCD can be used more safely than CRT, because 
it don’t produce light directly, instead it makes use a 
reflector and produces pictures. Another advantage is 
that it does not utilize phosphor, so that they don’t have 
burn in effect and it absorbs only less power. Here this 
can be used in order to show the availability of blood 
group, tracing location. In order to have a wifi module, 
ESP8266 has been used which has got a TCP/IP inter-
face. This is preferred because it is very economical in 
price and it requires only less external parts. 

E. GSM module
Fig 4. Shows a GSM module. This module is noth-

ing but a device which might require to send message 
from a phone or an electronic equipment and a Global 
system for mobile communication [11]. The critical 
part used is the time division multiple access meth-
od. A GSM converts analog information to digital one 

and directs it via a medium and these various parts of 
information is analysed in certain time schedule. IoT 
permits blood stores to allocate with blood bags to tar-
get its path to various analogous blood stores, clinics, 
and laboratories. This data can expose blood deficien-
cies and detect chances for growth and funds. 

Fig 4.GSM module

Fig 5.Hardware Set up

4. results and discussion
In case of emergency, people search for immediate 

blood donors and thus focuses on different associa-
tions which wants to record on site of a blood dona-
tion center. Consequently every associated donation 
center is trying to get associated with the server, hence 
information regarding accessible specific group can be 
detected. Each information about enrolled blood do-
nation center is shown on the site page. Likewise the 
transcripts associated with blood storage is accessible 
on the webpage with the goal that it turn into simple to 
ascertain information about storage of blood in a daily 
basis and upon emergency. 

Fig 3. LM35 connected with Arduino
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The data about blood sorages and donors are going 
to be shown on the website page is facilitated for emer-
gency purpose for user. For example the constant in-
formation outlines are going to transfer in digits from 
administration area unit with the HTTP convention 
to the worker in unit. By way of utilizing the data in 
program, the constant information is visualized in the 
PC or versatile device which is associated with web. 
At first from web page, blood searcher needs to pick 
the particular location of corresponding state, at that 
point after picking the particular district and city, the 
page will show the status of accessible blood stock 
in eachbloodbank of explicit location. In the website 
page, it shows constant data of accessible blood stock. 
This saves our time and fuel and most predominant-
ly, saves our life from succumbing critical conditions. 
The Screen shot of sites landing page is appeared in 
above fig. 6 andfig. 7

Fig 6. Website homepage image

Fig 7.Screenshots of blood request sms

In the mode of picking, the region of the website 
page coordinated to the web page, which is show-
ing accessible blood stored in entire blood donation 

centers. Figure. 6.displays the data after searching 
Kancheepuram District, in chennai region. It also 
demonstrates blood donation center status situated at 
the area. The figure shows donors of all O+ve blood 
group as 21donors, AB+ve as 16 donors as per search. 
Additionally every course of the Blood store gave on 
the site page will give information about availability. 
Figure. 8 shows the availability of A+ve blood group 
donors in kancheepuram district in Chennai. 

In the mode of discovering accessibility of the 
blood the clients need area of blood donation center. 
So the site page giving in google mapand from that 
the user will find the specific area of blood donation 
center and furthermore client will get the specific dis-
tance of that blood donation center also. So it will not 
turn out to be difficult to pick blood bank which is 
put at the base separation from them. The information 
towards any closest blood bank can be taken from the 
navigation map. 

The computer drives a brief note to workers of sup-
plementary blood donation centers and it is directed 
to contributor’s mobile network where the framework 
detects the blood stored as fast as possible. When any 
blood stock spans to focus all things considered two 
unique demands are send to the individual blood do-
nation center to fill the blood stock. 

Additionally the log document for the accessible 
blood storage has acquired from website of donation 
center, hence it will turn out to be simple for blood do-
nation center’s representative to verify the information 
about blood storage. Furthermore, the center be able 
to undoubtedly take that daily document from website 
page itself. It shows information of all the blood dona-
tion centers. Fig. 8 shows log document of the accessi-
ble blood stock. 

Fig 8.Log document of the accessible blood stock

5. CONCLUSION
Developing populace has expanded the require-

ment for the blood supply for different areas. In like-
wise, a few individual required blood and presently 
India confronting issue of the blood deficiency. To 
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address the issue a powerful framework is planned 
utilizing the IOT. The framework gives some philos-
ophy in order to satisfy specific necessity of blood 
to sick persons/casualties without hurrying towards 
donation center to know the accessibility of the 
blood. Infrared Sensors are being associated with 
the microcontroller based board that consistently 
screens the position of the accessible blood storage. 
The response given by the hardware is shown in the 
site page utilizing the cloud unit so anybody gets to 
site then can take data of accessible blood storage 
continuously. [2] This could diminish labor needed 
in the donation center and to refresh web informa-
tion additionally diminishes the endeavors of blood 
searcher of looking bloodstock at each blood dona-
tion center. [4] At the point when bloodstock comes 
to zero framework assists with sending a solicitation 
note to benefactor as well as closest donation center. 
By way of utilizing Internet of things continuous ac-
cessible bloodstock is showing on the site, limits the 
endeavors of blood searcher. 

6. Future Implementation 
There are three unique points identified with the 

Internet of Things idea that has significant future as 
far as improvement and exploration: effectiveness, 
versatility and nature of administration. The created 
framework is model adaptation which gives the data 
of accessible blood store. This one comprises a vari-
ety of Infrared sensing units which incorporates the 
insignificant region. [4] In order to integrate huge 
bundle of blood the Infrared sensors could be inter-
changed by the heap cell. This could include huge 
bundles and aid effectively towards giving data about 
blood store of an ongoing premise. [5] Additionally, 
one ready framework utilizing RFID chip with bril-
liant heat sensing unit can be additionally coupled 
with the framework for demonstrating the terminat-
ed blood parcel and its temperature. Later on, this 
work can be reached out with regards to add up to 
blood banks of a nation. Large Data investigation 
should be possible on the assembled information 
from region. With the goal that the particular area 
site labels could likewise designated to the blood do-
nation center. Additionally on the site of blood do-
nation center, the user id and keywords can be giv-
en to the blood searchers with the goal which could 
be completed the online demand aimed at receiving 
blood requirement. 
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Abstract
Bones be biological tissues made up of phosphorous and cal-
cium among other elements. In the early years, they replen-
ish themselves and expand quickly. The bone are viewed as a 
homogenous, isotropic, Material with linear flexible property. 
The foundations of the human frame are the bones. It aids in 
supporting the body’s softer areas. Trauma is a significant fac-
tor in both industrialized and developing nations in terms of 
mortality and disability. The (WHO) predict that disturbance will 
account for the majority of years of life lost in both residential 
and increasing nations by 2020. One of the frequent traumas 
is a bone fracture. Using bone plates to connect the fractured 
bone is one way to treat the broken bone. This research com-
pares bone dishware ready of various biomaterials (Stainless 
Steel 316, Titanium alloy, Al203, Nylon, and PMMA) to deter-
mine which one is the best. SOLIDWORKS is used to model the 
femur bone, while ANSYS is used for analysis. Also modelled, 
attached to a fractured bone, and examined are the fracture 
fixation plates.
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I. Introduction
Archaeologists discovered metal dental implants as 

early as 200 A.D., indicating that biomaterials have been 
present for thousands of years. They have, nevertheless, 
made enormous progress since World War II. Biomate-
rial performance is influenced by two factors: biofunc-
tioning and biocompatibility. Bone is one of the most 
essential tissues, and it is made up of basic components 
such as calcium and phosphorus. They grow quickly 
throughout their early years and do well for themselves. 
The bone is unique in that it is a linear-elastic, isotropic, 
and homogeneous substance. [11,12] 

Bone is one of the most essential tissues, and it is 
made up of basic components such as calcium and 
phosphorus. They grow quickly throughout their early 
years and do well for themselves. The bone is unique 
in that it is a linear-elastic property, isotropic proper-
ty, and identical substance. skeleton are an important 
component of the person framework. It aids in the 
preservation of the body’s softer tissues.

Disturbance is a leading reason of mortality and 
disability in both urban and increasing nations.[13] 

Prosthesis
Prosthesis is a device that is used to replace a lost 

bodily component. It is a branch of biomechatronics, 
which is the study of combining mechanical devices with 
human muscle, bone, and neurological systems to help 
or increase motor control lost due to accident, disease, 
or malfunction. Prostheses are often utilised to repair or 
augment body components that have been lost due to 
injuries or congenital defects. Artificial heart valves are 
widely used within the body, whereas artificial hearts 
and lungs are less frequent but still under active techno-
logical development. Hearing aids, bone plates, artificial 
eyes, palatal obturator, gastric bands, and dentures are 
examples of prosthetic medical equipment and aids.

Bones from humans
As a component of the endoskeleton of animals, 

bones are stiff organs. They create red and white 
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blood cells, store minerals, and support and shield the 
body’s numerous organs. Dense connective tissue in-
cludes bone tissue. Bones occur in a variety of forms, 
are lightweight yet sturdy and durable, and serve var-
ious purposes. They also have a complicated internal 
and exterior structure. The mineralized osseous tissue, 
commonly known as bone tissue, is one of the tissue 
types that makes up bone and provides it its rigidity and 
three-dimensional internal structure similar to coral. 
essence, periosteum, anxiety, endosteum,  blood vessel, 
cartilage, and other type of bandanna are also initiate 
in skeleton. A baby human has more than 270 bones 
at birth, but as the kid develops, many of them fuse to-
gether, leaving an adult with just 206 distinct bones.

Femur
The femur, often known as the thigh bone, is a 

large amount proximal fillet in the support. Such as 
the majority of terrestrial mammals, birds, numerous 
reptiles like lizards, and amphibians like frogs, are 
accomplished of under your own steam or leaping. 
The femur is only present in the back legs of animals 
Dogs and horses are examples of four-legged animals. 
The leading bone in the creature body is the femur. 
With the majority accounts, the femur is one of the 
strengthen bones in the stiff. The femur is the longest, 
heaviest, and by far the strengthen bone in the human 
being body. In anthropology, this ratio is helpful be-
cause it provides a foundation for a realistic estimation 
of a subject’s height from an incomplete skeleton. Its 
length is 26% of the person’s height The head, neck, 
the two trochanters, and other nearby structures are 
located at the upper or proximal extremity, which is 
close to the torso. The femur’s body, also known as the 
shaft, is long, thin, and almost cylindrical in shape. It 

is somewhat wider above than in the centre, and below 
it is the broadest and most flattened from the front. It 
is slightly arched, with a concave back and a convex 
front. The linea aspera, a conspicuous longitudinal 
ridge, which divides into a medial and lateral ridge at 
the proximal and distal ends, strengthens the concave 
back. The femur’s lower extremity is bigger than its 
upper extremity.

Although its shape is relatively cuboid, its oblique 
distance is superior than its anterior and subse-
quent diameters (obverse to flipside) It contains two 
four-sided figure eminences.

Plates for prosthetic bones
Bone tableware are surgical devices used to mend 

fractured or damaged bones. When casts cannot be 
functional to the indignant region, the break are re-
paired primary and then fastened in place by means of 
fillet cups. Bone plates are routinely used to heal frac-
tures of the nose, jaw, or eye sockets. This method of 
repair is part of the medical specialty acknowledged as 
osteosynthesis.

Fig. 2. Fractured fillet with cover

2. Materials Collection
Steel, aluminum, titanium alloy, graphite, nylon, 

and PMMA are the biomaterials I have chosen for this 
investigation.

            
    1.                         2. 
Fig. 1. (1) hip joint; (2) Prosthetic teeth.
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Table 1
Mechanical properties of  material.

Material ρ (g/cm^3) EGpa γ
Steel (stainless) 7500 190 0.29
Titanium alloy 4330 892 0.32
Al2o3 8.4 241 0.20
Nylon 3.70 302 0.25
PMMA 1.12 2.1 0.21

3. Modelling and investigation of Femur fillet
In order to simulate the human femur bone, 

Solidworks software was used. The Journal [3] made 
reference to the bone’s measurements. The ANSYS 
WORKBENCH® is used to analyse human bone. Fig. 
3 displays the SOLIDWORKS-modeled femur bone. 
The following is a description of the analysis’s steps.

Fig. 3. Femurbone Geometry 

Material Assignments
Assigning material attributes in each direction of 

a bone model is challenging due to the significant de-
gree of heterogeneity and nonlinearity in human bone. 
ANSYS is utilized to assign the material properties di-
rectly in this case.

Insert of Geometry
The Modeling software’s file is saved in STEP format. 

The create option are selected when it is loaded into the 
ANSYS programme. The model may now be examined. 
Figure 4 displays the inserted geometry in ANSYS.

Mesh
Once the femur bone model has been built, a sur-

face mesh is created for further limited part investiga-
tion .The mesh size set to fine mesh. There are 40397 
nodes and 23353 items total that have been produced. 
Figure 5 in ANSYS displays the Femur bone’s mesh 
model.

 
Fig. 4. Insertedgeometry

Fig. 5. Insertedgeometry;

Applying the margin state of affairs
The femur fillet is brittle and stiff. ANSYS was used 

to load the volumetric mesh-based 3D analysis of the 
femur fillet. A 750 Pa eccentric and focused load is 
practical to the femoral beginning, and permanent 
hold up is provided at the patella’s lateral, medial, and 
lower surfaces. Fig. 6 shows the ANSYS boundary 
conditions for the femur bone. Table 2 lists the materi-
al properties of femur bone.

Table 2
Mechanical properties of Femur Bone. 

Material Bone
ρ 2000 g/cm3

E 2.13 GPa
γ 0.3
G 70 MPa

Material Femur Bone
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a 

 

b

Fig. 6. (a) Permanent support in the bottom surface; (b) Force 
at the top head exterior of femur

Results & Discussions
A 75 kg male subject is employed in this study to ex-

amine von-miss stress distribution, total deflection, and 
weariness breakdown of the femur in the normal posture. 
Maximum Directional deformation of 0.000040462m 
was achieved for eccentric load. According to the find-
ings, the femur’s head has the greatest deformation, 
while its lower end experiences the least. The minimum 
equivalent stress is 6534 5 Pa and the maximum princi-
ple stress is 35.98 Pa. The central portion of the femur 
experiences the highest level of principal stress. There is 
a corresponding (Von Misses) stress of 6534 Pa.

4. Analysis of cracked femur bone joined 
with bone plates

The femur’s bone plate is simulated using model-
ing software. The scopes for this fillet cover are estab-
lished by purchasing a femur fillet cover made of steel. 
In the opportunity, this form of fillet cover motivation 
is developed for use in the experiment. Figure 8 shows 

the SOLID WORKS-modeled fillet cover for the shat-
tered femur fillet. [14]

Fig. 9. Fillet cover designed 

Almost previously modeled femur hip fillet has 
been divided into two halves. SOLID WORKS soft-
ware is used to construct the fillet cover and the dam-
aged femur fillet. A screw, which is also modeled in 
SOLIDWORKS edge, holds them together. The analy-

Fig. 7. Von mises stress of femur bone

 
Fig. 8. Directional deformation about X axis of femur bone
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sis is carried out after importing the assembled model 
into the ANSYS programme. The analytical process is 
the same as it was for the last femur study. The usage 
of two materials in this instance, however, necessitates 
the assignment of material attributes to each of them. 
For attaching the bone, bonded joints are provided, 
and friction joints are provided for fastening the screw 
to the cover. The femur fillet was broken. Fig. 9 dis-
plays how the bone plate is linked.

Fig. 10. Gathering of conked out fillet and cover

The analysis be carried out after importing the 
assembled model into the ANSYS programme. The 
analytical process is the same as it was for the last fe-
mur study. The usage of two materials in this instance, 
however, necessitates the assignment of material attri-
butes to each of them. For attaching the bone, bonded 
joints are provided, and friction joints are provided for 
fastening the screw to the laminate.

Fig. 11. Von- mises stress analysis 

Fig. 12. Structural analysis Directional deformation about X –Axis 

Table 3
Finite Element Results

Material σeq (pa) δ (m)
Stainless Steel 316L
Titanium

2.9906e6
2.9568e5

0.0051501
4.551e-8

Alumina 2.0559e6 0.0053721
Nylon 4.9434e6 0.0041429
PMMA 4.9459e6 0.0048465

5. Culmination
The femur hip bone is modeled and examined in 

this study. Then, five different substances are chosen 
to create bone plates. A shattered femur bone is joined 
with the aid of a simulated bone plate. The complet-
ed model is subjected to analysis. By doing this, it is 
possible to identify the material that is least affected 
by loading-related stress. Titanium is discovered to 
have less equivalent stress in the materials utilized. To 
compare the stiffness of bone and plates, as well as the 
materials’ resistance to corrosion and wear, further re-
search must be done in order to determine the optimal 
material. Finally, by doing this, the ideal substance for 
making bone plates will be discovered.
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ABSTRACT
The detection of Diabetic using Retinal Image is designed in this 
paper. The images are obtained from preprocessing technique 
compared with SVM Classifier and IPACHI model. Estimation 
is done to remove the vein vessels from the Retinal Images. 
This proposed strategy includes CRAE and CRVE which helps 
in extraction of veins. The present algorithm is developed using 
MATLAB and implemented with the samples of Retinal Images. 
This model is expected to use it for the researchers for further 
development of the detection of Diabetic Retinopathy. 
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I. INTRODUCTION
Clinical diagnosis is the technique which shows 

visually the inner parts of the body for trial investi-
gation. Clinical imaging searches out to reveal inner 
designs covered with skin and bones, for the treatment 
of illness. Clinical image creates an information base 
about typical life structures and physiology. Imaging of 
organ and tissue disposal may be performed for clini-
cal reasons. In the medical setting, “impalpable light” 
is used for obtaining the clinical pictures. “Apparent 
light” includes computerized video and pictures that 
can seen with no extraordinary gear. Skin disease and 
wound examination are used for the symbolism of vis-
ible light. Indicative X-ray assigns the specialized parts 
of clinical imaging and specifically the acquisition 
of clinical images. The technician is normally liable 
for getting medical pictures of analytic quality, even 
though some radiological mediations are performed 
by radiologists.

Retinal picture handling is enormously needed in 
identifying numerous illness influence retina and cho-
roid. Diabetic Retinopathy is the complexities of dia-
betes mellitus that affects retina and choroids. Retina 
diagnosis empowers optometrist to catch an advanced 
picture of retina, veins and Optic Nerve situated at the 
rear of eyes. It shows in early identification and the 
board sicknesses which influence the two eyes. It in-
corporates Glaucoma, Macular Degeneration, Diabe-
tes and Hypertension. Retina image technology allows 
for the detection of even the slightest alternations to 
the structures in the back of the eyes. In this condition, 
the choroid develops a network of tiny veins known as 
choroidal neovascularization (CNV), which absorbs 
some of the blood that supplies the retina. The blood 
measurement providing in retina is diminished and 
the vision might be infected serious cases and visual 
impairment happens. Doctors try to treat this peril-
ous problem by apply optical energy to Choroidal 
Neovascularization photocoagulation. Argon Laser is 
utilizing to photocoagulate the vessel which expands 
the measure of blood providing the vision and accord-
ingly keeping up the view. 

Sometimes a comprehensive scan of the retina is 
needed by the doctor for a precise diagnosis and for 
treatment. The problem may be overcome by image 
processing algorithms to build a complete record for 
the retina. Multiple layers of neurons are coupled by 
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synapses in the retina, which is a layered structure. 
Neurons that are direct sensitive to light are photo-
receptor cells. The main two types: Rods and Cones. 
Cones enable daytime vision and the impression of 
colour, while Rods work mostly in dim light and offer 
black-and-white vision. The intrinsically photosensi-
tive ganglion cell, a rare form of photoreceptor, is cru-
cial for reflexive reactions to strong illumination.

Retinas Image is obtained using Adaptive Optics 
have the potential to facilitate early detection of retinal 
pathologies. Many researchers are working on Retina 
Images to perform various images processing in health 
sector. The outcome of image analysis depends on a 
preliminary step that involves accurately recognising 
good quality images with high contrast photorecep-
tors and vasculature. In order to generate 3-D images 
of living cone photoreceptors and images of the retinal 
microvasculature and blood flow, AO has been com-
bined with scanning laser ophthalmoscope and opti-
cal coherence tomography (OCT). The photoreceptor 
is the key component of the Retina Images, which act 
as an indicator to detect or monitor Retina diseases. 
In the research large database of fundal images will 
be automatically classified and managed more readily 
than labor intensive observer-driven techniques. 

B. Zhang, L. Zhang, L. Zhang, and F. Karray, pro-
posed a novel Retina vein removal strategy, specifical-
ly the MF-FDOG, utilizing both coordinated channel 
and principal request subsidiary of Gaussian (FDOG). 
The Retina vessels are identified with means of thresh-
old the Retina picture’s reaction to coordinated chan-
nel however edges are changed by picture’s reaction of 
FDOG. The proposed MF-FDOG technique is basic; 
in any case, it decreases altogether the bogus recogni-
tions delivered first MF and differentiates numerous 
fine vessels that are missed by the MF. 

 M. Palomera-Prez, M. Martinez-Perez proposed 
an equal execution for Retina vein division, equipped 
for accomplishing exactness like the ITK sequential 
adaptation, while giving a quicker preparing of high-
er-goal pictures and bigger informational collections. 
The test of sending an equal division calculation is to 
keep the measure of correspondence low. In this work, 
a novel methodology is introduced where the picture 
is partitioned into sub-pictures. Each sub-picture to 
be handled ought to have covering locales to have a 
low pace of interchanges. Additionally, it is shown that 
utilizing this new strategy improves the division cycle 
time without bargaining the calculation exactness. 

Y. Wang, G. Ji, P. Lin, and E. Trucco a novel vessel 
improvement method dependent on the coordinat-
ed with channels with multiwavelet pieces (MFMK) 
and distinguishes portions isolating vessels from mess 
edges and splendid, confined highlights (e.g., injuries). 
For clamor weakening and vessel confinement, we ap-
ply a multiscale various leveled deterioration, which 
is especially successful for the standardized improved 
picture. This cycle plays out an iterative division at ex-
panding picture goals, finding more modest and more 
modest vessels. A solitary measureof boundary con-
trols the degree of the vessel map. At that point ,this 
shows a fundamental condition to accomplish the 
ideal decay, determining a standard to distinguish the 
ideal number of the progressive disintegration. This 
strategy doesn’t need pre-processing and preparing 
it can thusly be utilized straightforwardly on pictures 
with various qualities. Moreover, it depends on ver-
satile thresholding so no mathematical boundary is 
tuned physically to acquire a paired veil. 

II. PROPOSED DETECTING SYSTEM
Assessment of eye veins are used to identify eye in-

fections as Glaucoma and Diabetic Retinopathy. Gen-
erally, the Vascular Organization is planned which 
requires both preparing as well as gain knowledge. 
Robotizing interaction improves reliability and saves 
time. The executed programme developed to exam-
ine veins and to distinguish heart disease from retina. 
The proposed strategy use idea of dynamic forms to 
eliminate commotion, to upgrade picture, track the 
edges of the vessels, ascertain the edge of vessels and 
recognize the cardio infections to execute chart hypo-
thetical model .At long last proposed a proficient and 
viable endless border dynamic form model with half 
and half district terms for vessel division with great 
execution. This will be an amazing asset for breaking 
down Vasculature for better administration of large 
range of Vascular-Related infections. Retina vascular 
type (CRAE and CRVE) has been broken down as 
consistent factors. It utilized analysis of Covariance 
to appraise mean Retina Vascular type related to pres-
ent against absence of factors and growing quartiles 
of ceaseless reason to foresee the Cardio Vascular 
sicknesses. The proposed algorithm is executed with 
MATLAB and analysis is done using the samples of 
Retina Images.

FLOW CHART
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Fig.1-Flowchart of the proposed system

III. METHODOLOGY 
AND IMPLEMENTATION
• Retina Image Acquisition
• Preprocessing
• IPACHI model
• Vessel Classification
• Disease Diagnosis

Retina Image Acquisition:
Retina pictures of people assume a significant part 

in recognition along with finding of Cardio Vascular 
disease, including Stroke, Diabetes, Arteriosclerosis, 
Cardio Vascular disease, and Hypertension, just to 
mention a few. Vascular illnesses are common among 
people, and identification of Retina pictures is vital, 
and among them the location of veins is generally 
significant. The adjustments about veins, like length, 
width and stretching design, can give data on neurotic 
changes as well as help to review illnesses seriousness 
or consequently analyze the sicknesses. In the module, 
it transfer the Retina pictures. The Fundus of eye is 
inner surface of eye, reverses Focal Point, and incor-
porates Retina, Optical Plate, Macula and Fovea, And 
Rear Stem. The Fundus is being analyzed with Oph-
thalmoscope and moreover Fundus Photograph. Ret-
ina is a layered design of Neurons interconnected by 
Neurotransmitters. In retina it can recognize the ves-
sel and Veins illustrate anomalies in opening phases 
in addition to vein changes. The Arteriolar-to-Ve-

nial distance across proportion primarily conveys the 
summarised arteriolar and Venial Constriction that 
is associated with the more severe Hypertension lev-
els. It built a dataset of pictures for preparation and 
assessment of proposed strategy. The dataset picture 
was gained open with accessible dataset like DRIVE 
and STAR. Every picture captured utilizing 24- Digit 
for every pixel. 

PRE-PROCESSING:
In this module, it plays out the change in activity 

range and distinguishes high contrast light. Clamour 
in hued Retina picture is used regularly. Commotion 
pixels and pixels whose tone is mutilated so carry out 
honing channel can be utilized for improvement. Hone 
Vascular for pre-processing and Vein division of Retina 
pictures performing admirably Pre-Processing, upgrad-
ing, fragmenting the Retina picture and Vascular Patter. 
Human insight exceptionally elusive for edges as well 
as fine elusiveness of a picture, and since they created 
principally high recurrence segments, the Visual nature 
of a picture can be vastly corrupt the high frequencies. 
Conversely, improvement in high-recurrence parts of a 
picture prompts an enhancement in the optical quality. 
Picture honing alludes to any upgrade procedure the fea-
tures edges and fine subtleties in picture. Picture honing 
is generally utilized in printing and graphic businesses 
for growing the nearby differentiation and refining the 
pictures. Delivering a honed picture of  same area of the 
sign, i.e., where sign are steady, stay unaltered 

VESSEL SEGMENTATION:
In this module, it is known how to perform ab-

straction and vessel division utilizes hypothetical 
model. It can make cardiac organization utilizing dy-
namic shape with closest neighbour. It can separate 
the guide as portrayal of the cardiac organization, 
where every hub means a convergence point within 
Vascular Tree and each connection is compared a Ves-
sel fragment between 2 convergence points. Dynamic 
shape technique is used for creating the diagram .The 
hubs are removed from center line picture discover-
ing divergence foci that be recognized by considering 
pixel with multiple Neighbors along with endpoints or 
terminals are concentrated pixels with a single Neigh-
bor. To discover the connections between hubs, all 
the divergence foci and their Neighbors are taken out 
from the center line picture and as outcome it obtain a 
picture with isolated segments.
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Vessel Classification:
The divided vessels ordered keen on supply routes and 

Veins. Right grouping of Vessels is essential, since Heart 
Diseases influence corridors and Veins in an unexpected 
way. The changes in veins and corridors can’t be dissected 
without recognizing them. After removal of veins, high-
light vector is shaped dependent on properties of supply 
route and veins. The highlights get separated based on 
center line removed picture and mark of every center 
line, demonstrating course and Vein Pixel. In light of this 
marking stage last objective is presently relegate the names 
with the corridor set (A), and other with Vein Set (V) and 
permit the last order between A/V classes alongside recep-
tacle might data underlying data are additionally utilized. 
It is possible in utilizing SVM grouping. 

Disease Diagnosis:
Now diagnosis is done to analyse the sicknesses uti-

lizing AVR proportion dependent on CRAE and CRVE 
estimations. The receptacle estimations CRAE, CRVE 
to discover the components of cardiac infections and 
are optimistic genuine numbers. The main fundamen-
tal cause for more modest CRAE is worse hypertension 
while more extensive CRVE is essentially because of cur-
rent cigarette smoking, worse hypertension, foundation-
al aggravation and weight. With more Hypertension on 
normal 4.8 microns CRAE and 2.6 microns CRVE with 
lower circulatory strain. The subsequent report found 
negative link between Kidney ability and Retina limits 
which sound people and recommends a typical determi-
native in pre-clinical objective organic lesions.

Graph Theoretical Model:
In this project, the model proposes an innovative 

method segmenting piecewise constant images with 
irregular object boundaries. Variant of region infor-
mation where the penalizing length of limitations is 
replaced the area of proximity thickness. Keeping the 
limitations’ specifics and imperfections intact while 
indicating additive Gaussian Noise is the goal. The en-
ergy model is given below:
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and even number α  which is approximation of γ 
neighborhood area in a given image U0(X).  

Support Vector Machine:
Classification is based on SVM classifier. In recent 

years, SVM classifiers achieved excellent performance in 
a selection of model Recognition problems. Input space 
is planned into a high dimensional feature space and Hy-
per-Plane uses separation margin between classes. Points 
lie closest to Decision Surface called Support Vectors. The 
optimum Hyper-plane, which minimises the possibility 
of misclassification, is used when classes cannot be sepa-
rated. Initial input image is formulated in Feature Vectors 
and Feature Vectors mapped with the help of kernel func-
tion in feature space. Final division is computed in feature 
space to separate out classes of training data. 

SVMs have a variety of attractive features good 
generalization ability compared with other classifi-
ers. It is true that there aren’t many free parameters 
to change, and discovering the design experimentally 
isn’t necessary. The SVMs algorithm divides the input 
pattern classes along the Hyperplane with the greatest 
margin of safety. The Hyper plane is created as: 

 f(x) = w, x + b (2)

Where x is feature vector,
w is vector that is perpendicular to the Hyper Plane

To use non-linear decision boundaries, separation 
is performed in a feature space F, φ as input patterns. 
Mapping is defined as:

 1 2 1 2 1 2( ), ( ) ( , ) ( , )x x K x x x x X  (3)

Kernel function represents the non-linear transfor-
mation of original feature space into F. Then it computes 
the Arterial Vein ratio which is a high quality parameter 
for examining Retina Vascular Geometry. It developed 
as per common measure of ratio between normal diam-
eters of the Arterioles with respect to the Venules. It in-
cludes two components, Central Retina Artery Equiva-
lent (CRAE) and Central Retina Vein Equivalent (CRVE) 
and is calculated by iterating mean widths of consecutive 
pairs of Vessels in Arteries and Veins.

 
1

2 2 2
1 20.88 ( )CRAE w w  (4)

 
1

2 2 2
1 20.95 ( )CRVE w w

 
 (5)

Where  pair of width values.  Then Artery vein ra-
tio can be calculated as 

 CRAEAVR
CRVE

  (6)
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IV. SIMULATION RESULTS

 

Fig.2 –Segmenting Retina Images
From the figure, Retina Images are segmented us-

ing Pre-processing technique and  data set values are 
obtained.

Fig.3-Optic Disc
From the figure, after Segmentation Optic disc is 

obtained from which extraction of Vein Vessels. 

Fig-4-Histogram of Image

From the figure, after image segmentation, the graph-
ical representations of Image analysis are obtained.

 

Fig.5- Segmented Optic cup
From the figure, Optic cup is segmented by using the 

colour variations in our Retina. With the help of Retina 
Images, a particular part is segmented as Optic cup.

Fig.6- Bounds of the eye
From the figure, Object recognition is obtained 

using the set of data points which provides the clear 
picture of bounds of the eye.

 

Fig.7-Ellipse formation
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From the figure, a particular point is chosen as fea-
ture point to form the ellipse which makes the image 
analysis clearly.

 
Fig.8-Diagnosis of Disease

From this analyse with the trained dataset and Ret-
ina Images, diagnosis of disease is done and result is 
obtained.

V. CONCLUSION
To reason that, the proposed work is performed 

efficiently with the exact identifiable evidence of real 
vessels to acquire right Retina ophthalmologic esti-
mates and to carry out post preparing step to Vessel 
division. The progression was utilized and follows 
every single genuine Vessel and track down the ideal 
woods. It can beat wrong conclusion of hybrids by uti-
lizing synchronous recognizable proof of veins from 
retina. The early location of infections identified with 
the veins of Retinas located. Its fundamental benefit is 
the full robotization of the calculation since it doesn’t 
need any intercession by clinicians, which discharges 
vital assets (subject matter experts) and lessens the 
counsel time; henceforth its utilization in essential 
consideration is worked with. At that point it under-
stood the grouping of conduits pictures is fundamen-
tal for the programmed appraisal in vascular change. 
Hypothetical technique among SVM outflanks and 
precision of SVM classifier through force highlights, 
which shows the meaning of utilizing primary data for 
A/V grouping. Moreover, it contrasted the exhibition 
of methodology and other as of late proposed strate-
gies. 
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Abstract
In this paper proposed CNN algorithm using deep learning 
is developed and presented for the detection of tumor cells. 
The developed algorithm outperformance is compared with 
the learning like Random Forest (RF), Support Vector Machines 
(SVM), and Decision Tree (DT). The accuracy and the loss are 
consider as the parameters and based on the analysis it has 
been found that CNN shows the better performance. The pro-
posed algorithm is developed using the python programming. 
This algorithm is expected to support the researchers for fur-
ther development for the detection of lung cancer.
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Introduction:
According to WHO reports, more than 10 million 

deaths were reported in 2020 and the death due to lung 
cancer was about 2.21 million. These reports clearly in-
dicated that the lung cancer is one of the major cause 
for death. Lung cancer discovery at early stage has 

come veritably important and also veritably easy with 
image processing and deep literacy ways. In this case, 
the Computer Tomography (CT) control images are 
used in detail and classify the pulmonary nodes and to 
describe the malignancy position of this node. The CT 
checkup images are segmented using U-Net armature. 
Then it were working with lung images, for classifying 
the Cancer positive or negative using CNN algorithms 
and transfer literacy models (VGG16). The abnor-
mal growths of cells are termed as cancer which tend 
to spread rapidly due to the blood noun-pathway and 
lymph fluid that are present in the lung passage. Regular 
liquid flow of lymph causes the malignant cells to re-
lentlessly resettle in the centre of the respiratory system 
and these resettled cells force to form similar malignant 
cells, which causes metastasis. It is vital to detect the 
cancer cells as soon as possible, which tends to spread 
with greater speed. Before the symptoms shows the final 
growth the person’s life should be saved with acceptable 
treatment. Scanned images of respiratory system for the 
further checking is done by using Computer Tomog-
raphy, Positron Emission Tomography, Magnetic reso-
nance imaging and X-ray. Computed tomography the 
most common imaging technique used for the ability to 
provide a view that does not allow overlapping struc-
tures. CT imaging techniques will be accurate for the 
opinion of the identification lung cancer using image 
processing along with deep learning algorithms. Excres-
cence detection based on form, size, and position are 
tough and challenging task. Opportune finding helps 
in saving the person’s life. In this paper, Pre-Processing, 
post processing and cohort ways are used to classify the 
excrescences into two different forms i.e. nasty and be-
nign. Benign involves non-cancerous excrescence and 
will not spread to other passageway. Anomalous cell 
break down uncontrolled into villains and can attack the 
related engagement. CT scan will be used for capturing 
lung metaphors from corner to corner colored bound-
aries along with 3-D image of the casket.

The 3-D images are capable of using how to de-
scry the presence of excrescence and due to the bulk 
number of CT images, it’s delicate for a croaker or ra-
diologist to descry cancers indirectly or directly. With 
the help of technology innovations, this can be used to 
accomplish the task effectively and tremendously. The 
process has two separate identifications i.e. to classify 
all the nodes and to categorize the affected lung nodes.
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Implementation of medical choice along with vari-
ous algorithms for medical image presents the dispute 
in terms of confidence and intelligibility. Then, it can 
establish an individual tool grounded on a deep- lit-
eracy framing the web of cases with frequent treat-
able bedazzling retinal conditions. The structure im-
plements transfer learning data set, which inculcate 
neural network with conventional approaches. By 
applying the structure to a given dataset of optic con-
sonance tomography metaphors, which will have sim-
ilar presentation as fatal experts in the classification. 
The common connection of the AI system is added 
opinion paediatric pneumonic using casket X-ray im-
ages. The contrivance might eventually aid in expedite 
opinion along with referral of these treatable condi-
tions, thus easing in advance healing, performing in 
bettered proven issues. 

The estimating styles of sensitivity are compared 
with two most common methods cross confirma-
tion and boot-strap styles. For cross-confirmation, it 
classify the number of samples and checked that the 
samples are laminated or not. For bootstrap, the sam-
ple count varies when compared with the number of 
samples used in cross-conformation and to check the 
samples are laminated or not. The results suggest that 
stratified cross-confirmation multiplied by the avail-
able computational capacity is the best technique to be 
employed for model selection for data sets. 

The benefits of deep learning were highlighted in 
utilising a formalised deep point birth (FE) method 
for hyper spectral image using convolution neural net-
work .The further detection employs several convolu-
tion and pooling layers of deep value features from 
hyper spectral images, which is nonlinear, distinguish, 
and steady.  Likewise, in order to identify the common 
issue of disproportion connecting high dimensional 
and limited vacuity of HIS preparation samples, as 
many strategies are similar to L2 regularization and 
powerhouse are delayed to evade over fitting in set 
of data modelling. More significantly, the suggestion 
made  on 3- D convolution neural network - grounded 
FE model with joint regularization for effective spec-
tral- spatial features of hyper spectral imagery. In ad-
dition to the deep learning FE approach which opens 
a new window for further exploration. 

Deep neural network model create ample earnings 
in large language nonstop speech recognition systems.  
The performance of the final system is improved when 
using rectified direct (ReL) hidden units compared to 

more widely employed sigmoidal nonlinearities. By uti-
lizing simple training procedures without prior train-
ing, network through therapeutic nonlinear produce 2 
absolute reduction in word error rate their sigmoidal 
counterpart. The estimated modification of the ReL 
unit grading is more agreeable optimization in an at-
tempt for further ameliorate deep therapy network.

PROPOSED SYSTEM
In entity system, Machine Learning algorithm was 

used to descry lung cancer by using textbook or cate-
gorical data. As the input data in textbook or categor-
ical it’s hamstrung to prognosticate the complaint and 
it doesn’t give accurate bracket results. Disadvantages 
of entity System was less accurate and cannot be used 
duly for biometrics. 

In the proposed system data related with lung can-
cer using Convolution Neural Network (CNN) with 
transfer Literacy (Mobile Net) of deep literacy. Before-
hand opinion of Cancer is pivotal to insure restorative 
treatment and increase survival rates. Hence, it is im-
portant for the proper treatment which will be possible 
by using our proposed system. Before using the deep 
learning process, the plotly & Seaborn library is used 
to visualize the given dataset. The accuracy and the 
loss are the parameters are considered for comparison 
with the classifiers like Support Vector Machine, De-
cision Tree, Random forest. Before passing dataset to 
the classifier, entire data was divided into two sessions 
as train dataset and test dataset. 80% of data samples 
utilized for training and 20% of data samples utilized 
for testing. After the data split, training samples are 
applied to the Machine Learning classifiers. Based on 
the training, the test samples are taken up for valida-
tion or prediction i.e. in order to find the performance 
of the classifier.

The proposed system presents a comparison of 
Machine Learning (ML) algorithms: Support Ma-
chine Vector (SVM), Decision Tree (DT), Random 
Forest (RT), Convolution Neural Networks (CNN). 
For the implementation of the ML algorithms, the 
dataset was partitioned into train dataset and test 
dataset. Information of an individual patient, may 
be relevant to decisions about current and future ill-
ness. Patient data is collected that minimize system-
atic and random error. It includes the conversion of 
raw data from machine-readable form, flow of data 
through the CPU and memory to output devices, and 
formatting or transformation of output. Any use of 
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computers to perform defined operations on data can 
be included under data processing. Train data is the 
initial data used to train Machine Learning models. 
Training datasets fed to Deep Learning algorithms to 
teach them. After that, collection of Machine Learning 
performance when compared with 3 different custom 
CNN models. To identify the best classifier to detect 
& classify the phishing website. The complete imple-
mentation is done through Google Colab (Python – 
Jupyter Notebook). Block illustration of proposed sys-
tem is shown below.

Fig.1: Block diagram of our proposed system

Fig.2: CT images of positive lung cancer 

Fig.3: CT images of negative lung cancer 

METHODOLOGY 
AND IMPLEMENTATION

Convolution Neural network

Step 1:
The first formation block in our plan of attack is 

complication operation. In this step, it will use point 
sensors, which mainly act as pollutants in the neural 
network. It’ll also bandy point charts, learning the pa-
rameters of similar charts, how patterns are detected, 
the layers of discovery, and the findings are counter-
plotted out.

The alternating part of our step will involve this 
remedied Linear Unit or Relook. It’ll cover up Re-
look layers to explore the linear functions of Con-
volution Neural Networks environment. Not nec-
essary for understanding CNN’s, but there is no 
benefit in a quick assignment to ameliorate your 
chops.

Fig.4: Convolution Operation

Step 2:
Pooling is wrapped and to understand the work-

ing function. The link again undergo a specific kind of 
pooling i,e. maximum pooling. It moves towards the 
bright layer and counts the pooling. 
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Step 3:
This will be a breaking point in the levelling of the 

process and the way moving from clustered layers to 
flattened layers.

Step 4:
In this the section will be intermingled together 

to get to fantasize fuller picture of Convolution Neu-
ral Networks operation and neurons that are even-
tually produced to learn the support of images. The 
operation of the CNN algorithm is shown in below 
figure.

Random forest:
Breaking retrogression and bracketing issues is 

done using arbitrary timber approach, a Machine 
Learning technique. In order to provide exact analysis, 
it uses ensemble literacy in combination with several 
classifiers.

Fig.5: Flow diagram of Random Forest

Feature Extraction
It is innovative precise than Decision Tree algo-

rithm which run in an efficient way to manage the 
missing data. It can generate  realistic vaticnation with 
no hyperactive- factor tuning to overcome the prob-
lem of over fitting in Decision Trees. The information 
proposition can give further information on how De-
cision Trees work. Entropy and information gain are 
the structure blocks of Decision Trees. Overview of 
the abecedarian generalities  ameliorate the under-
standing of Decision Tree. Entropy metric used for 
manipulative query. 

  Data gain  a measuring parameter in which 
the target variable is reduced, and taking into account  
set of self-regulating variables. The final conclusion 
will be made based on the outgrowth selected by most 
Decision Trees. 

Support Vector Machine (SVM) 
for optimization of features:

Support Vector Machine, used to solve the Clas-
sification and Regression problems. However, it is 
largely employed in Machine Learning Classification 
model. The SVM algorithm’s objective  to develop 
decision boundary that divide n-dimensional space 
into classes, to quickly classify fresh data points in the 
future. Support Vector Machine Supervised Machine 
Learning algorithm used for regression and classifi-
cation. It is  quite helpful for regression, classification 
which most oftenly used. SVM identifies  hyper-plane 
that establishes  difference between the various types 
of data. The hyper-plane is  a line in 2-dimensional 
space. Each dataset item is plotted in an N-dimension-
al space using SVM, where N is the total number of 
features and attributes in the dataset. 

Decision Tree:
A Decision Tree is a supervised Machine Learning 

algorithm wherever all decisions are ended based on cer-
tain conditions. The Decision Trees have a root nodule 
and the leaf nodule is extended from the root nodule. 
These nodules are determined based on several parame-
ters such as Gini index, entropy, information gain.

RESULTS AND DISCUSSION:
The parameters was calculated as positive sample 

and negative sample. Precision was calculated to  clas-
sify  as positive samples along with the total number 
of samples. It measures the accuracy by categorize the 
sample as positive and negative. In this paper the Sup-
port Vector Machine gave 43.7% accuracy, Decision 

SVM DT RF CNN
Accuracy 43,7 45,9 49,9 80
Loss 0,7 0,59 0,51 0,44
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Tree gave 45.9% accuracy, Random forest gave 49.9% 
accuracy and CNN gave 80% accuracy.

The number of right predictions was divided  
with the total number of predictions, accuracy value 
is determined. The trained model with cross valida-
tion which trained the other data on different train-
ing modules and accuracy is calculated for all the test 
sample data. The accuracy for all the sample data in 
cross validation using python, CNN algorithm of deep 
learning model gave 80% accuracy.

The above Fig.7 shows the sequential model of 
CNN algorithm. In this sequential model it can iden-
tify the layer type, output shape and data parameters. Fig.7:  CNN Algorithm Model

Fig 8: Output dataset in CNN Algorithm
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The above Fig.8 shows the sequential output of CNN 
algorithm. It shows the iteration parameters of the data-
set in the form of matrix. It finally shows the output as 
Positive / Negative. Values of training accuracy and val-
idation accuracy based on iteration was shown in the 
following Fig.9. From this figure it was observed as the 
iteration increases the accuracy gets increased.

Fig. 9: Accuracy in CNN Algorithm

Values of training loss and ‘validation loss based on 
iteration  shown in the following Fig.9. From the fig-
ure it was observed as the iteration increases the loss 
gets reduced.

Fig. 10: Loss in CNN algorithm

One of the ra pid developing technologies, comput-
er-aided detection (CAD), aids in the early detection 
of cancer by taking various patient-related inputs, in-
cluding scans like CT, X-ray, and MRI scans, patients’ 
unique symptoms, biomarkers, etc. SVM, CNN, RF, 
DT, CNN-TL, and other techniques utilized to in-
crease accuracy and reduce loss. The proposed model, 
which is specifically designed for prediction of Lung 
Cancer using Deep learning algorithms. The mod-
el also predicts the type of tumor, the tumor can be 
benign (noncancerous) or malignant (cancerous). Us-
ing ML&DL algorithms it can classify and predict the 
cancer as benign or malignant and find out which is 

best suitable for prediction. . In this paper the Support 
Vector Machine gave 43.7% accuracy, Random forest 
gave 49.9% accuracy, Decision Tree gave 45.9% ac-
curacy and CNN gave 80% accuracy. This presented 
algorithm will support the researchers for the further 
development using the python programming for the 
detection of early cancer detections.
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Abstract
The algorithm used for early detection of breast cancer using 
Deep Learning algorithm is developed and presented. The per-
formance of developed algorithm is compared through Support 
Vector Machine classifier and the Random Forest algorithm. Ac-
curacy and loss are considered as the parametric metrics for the 
comparison. Based on the analysis it has been found that the 
CNN out performs the other two algorithms. The present algo-
rithm is developed using python programming and implement-
ed with samples of mammograms. This algorithm is expected 
to support the researchers for further development of accurate 
algorithms for early breast cancer detection. 
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I. Introduction
Breast cancer be one of the most common cancer 

occurs amongst female between age of 40 to 70 and 
very rarely i,e. is less than 1% in men. According to 
world health organization states that approximate-
ly8.2milliondeathswerecausedbycancer which will be 
increasing by 27 million in 2030. In which most of 
the death are caused by cancer because of late and last 
stage detection. The breast cancers are detected using 
mammography, biopsy, ultrasound and X-Ray screen-
ing test. The research work has been carried out for 
the breast cancer, but no proven evidences have been 
found for the cause factor. The tumor can be classified 
as benign or malignant based on its form, size, and po-
sition. The use of AI, ML and DL in medical field gives 
fast, easy, and accurate result for the identification and 
detection of communicable and non-communicable 
diseases. The AI, ML and DL can predict the output of 
a system in the same way as a person can do by using 
different programming methods.

The development of digital image processing tech-
nologies increased the efficiency of the Artificial Neu-
ral Networks (ANN).The digital image processing can 
be viewed as2-D and 3-D image by the high configu-
ration processors. A digital image array is real or com-
plex numbers represent by a finite number of bits. The 
image is in the form of a transparency photograph or 
an X-ray which is digitalized as well as stored in com-
puter memory forming matrix binary digits. These 
digitalized images is processed and/or displayed in a 
high-motion monitor. The image display is stored in a 
buffer memory size and refreshes the monitor at a rate 
of 25 frames per second in HD display continuously. 
Inspected and interpreted images are obtained from 
X-rays, MRI or CAT scans, and analysis of cell imag-
es, of chromosome karyotypes. The image is used for 
patient test and for tumor detection, health issues and 
other diseases.

Breast cancer has been identified as the second 
leading cause of death among female between the ages 
of 40 to 70 after the lung cancer and hence it becomes 
extremely crucial to identify at the early stage which 
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has no symptoms. The most significant quantity in 
cancer detection was differentiating between benign 
and malignant tumors. A comparative study is done to 
evaluate a well trained supervised Machine Learning 
algorithm which is used in breast cancer identifica-
tion. Detection of features in CT/MRI images proved 
to be less efficient accuracy, which are unreliable for 
database set and real time images. These techniques 
take more computational time.

Varalatchoumy M et al., The paper compared four 
new set of models for the detecting Region of Interest 
in Mammographic images. Approaches I and II are 
applicable for Mammographic Image Analysis Society 
(MIAS) database images only. Approaches III and IV 
are applicable for MIAS and real time images. 

Ameer Nisha. Setal., This paper, a detecting sys-
tem of brain abnormality is proposed through glam-
orous resonance imaging. This paper introduces a 
simple stoner-friendly GUI grounded operation for 
discovery of Alzheimer’s complaint by recycling imag-
es of brain by taking MRI scrutinized images of brain 
as input data source, and assaying its morphological 
abnormalities for the opinion.

Siyabend Turgut et al., The paper uses micro ar-
ray breast cancer using Machine Learning tool. The 
results are compared with classifiers like SVM, KNN, 
MLP, Decision Tree, Random Forest, Logistic Regres-
sion, and Gradient Boosting Machines. MLP is applied 

for different number of layers and neurons to examine 
the effect of the number of layers and neurons on the 
classification accuracy.

Abien Fred M. Agarap., The paper presents the 
comparison of Machine Learning (ML) algorithms by 
measuring their range to test delicacy, and their per-
ceptivity as well as particularity values. The dataset 
consists of features which are reckoned from digitized 
images of FNA tests. Machine Learning algorithm is 
developed with 70 samples for training phase and 30 
samples for the testing phase.

Yichuan Tan., This paper, demonstrates the advan-
tage of the soft max layer with a linear support vector 
machine. Machine Learning reduces a margin-based 
loss compared with the cross-entropy loss. 

II. Pr oposed Detecting System
It created and compared the multiple custom 

Convolution Neural Networks model for breast 
malignant cells.  CT image categorization through 
Deep-Learning algorithm with the implementation 
steps in the sequence of dataset when there are only 
small changes in data. It requires the less processing 
time and the proposed algorithm gave high accura-
cy when compared with other algorithms. Hence it 
is important for the detection using our proposed 
model. Block illustration of the proposed system is 
made known below.

Fig.1: Block diagram of proposed system
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Convolution Neural network

Step 1:
The first formation block in our plan of attack is 

complication operation. In this, the point sensors act 
as pollutants in the neural network. It also explains 
point charts, learning the parameters of similar charts, 
how patterns are detected, the layers of discovery, and 
the findings are counterplotted out.

The alternating part of our step will involve this 
remedied linear element or Relook. It covers up Re-
look level and explores the linear functions of Convo-
lution Neural Networks environment. Not necessary 
for understanding CNN’s, but there is no benefit in a 
quick assignment to ameliorate the chops.

Step 2:
Pooling is wrapped and to understand the work-

ing function. The link again undergo a specific kind of 
pooling i,e. maximum pooling. It moves towards the 
bright layer and counts the pooling.  

Step 3:
This will be a breaking point in the levelling of the 

process and the way moving from clustered layers to 
flattened layers.

Step 4:
In this the section will be intermingled together to 

get to  fantasize fuller picture of Convolution  Neural 
Networks operation and neurons that are eventually 
produced to learn the support of images. The opera-
tion of the CNN algorithm is shown in below figure 2.

Fig 2: Convolution Neural Network operation

III. Methodology and Implementation:
The working module of the proposed CNN algo-

rithm explained as module 1, module2, module3and 
shown in the figure 3

Fig.3 : Working module Diagram

Module 1a:
Import & Extract the Dataset/database Image to 

the current working directory. After that, read any 
one of the Input images from the directory, without 
reading the image it can’t process for further stages. So 
initially reading the image is most important.

Module 1b:
After reading the input image, then it go to the 

preprocessing stage. In this stage, the input image in 
RGB, and then converted into the RGB into Grayscale 
form. Grayscale image is used on most processes. And 
that input Grayscale is taken up for Image Enhance-
ment. In that input Grayscale image is infected by any 
kind of noise, then it need to neglect the noise from 
the image by using the filtering technique. Or else the 
input Grayscale image has poor visibility, and then it 
need to improve the visibility by increasing the level of 
contrast/brightness for getting the enhanced image as 
output. After the Image enhancement, that enhanced 
image is segmented and obtained the tumor infect-
ed region. That segmented Disease infected region is 
taken up for feature extraction purposes. Those image 
features are extracted by CNN.

Module 2:
Reshaping the image (i.e. aligning the rows & col-

umns), after that next process will be data splitting. 
Complete data is splitter into 4:1 ratio, 80% ratio al-
located for training & 20% allocated for testing. Once 
it independent and dependent features are split (i.e. 
training & testing). Next step will be CNN network 
creation by keras and tensor flow library.

Module 3:
CNN model will feature extracted image values along 

with prediction class labels train the data which will be 



566 | Cardiometry | Issue 26. February 2023

applied to the CNN model, in order to train the classifier 
based on the feature vector with prediction class. Once 
the model is trained, then taken up for prediction.

IV. Result and Discussion

Simulation Output of SV M Model
From this figure it was observed that the iteration 

increases accuracy gets increased. Training accura-
cy and validation accuracy is based on iteration are 
shown in the Figure. Accuracy value of SVM is 9.8 and 
remains constant after 30th iteration.

Fig.4: Accuracy in SVM Algorithm
It was observed as the iteration increases the loss 

and the validation loss gets reduced and the value is 
less than 0.1. Values of training loss and validation 
loss based on iteration and after 25th iteration the val-
ue is approximately 0.2 and remains constant.

Fig.5: Loss in SVM Algorithm

Simulation Output of CNN Model
From the figure it is observed that the accuracy 

and the validation accuracy value is 0.99 after the 15th 
iteration and remains constant. It was observed as 
the iteration increases accuracy also increased which 
shows the linearity relation of the parameter.

Fig.6: Accuracy in CNN Algorithm

From the figure it was observed that loss and vali-
dation loss value is less than 0.1 after the 15th iteration 
the value is approximately 0.1 and remains constant. It 
was also observed that the iteration increases, loss and 
validation loss reduced.

Fig.7: Loss in CNN Algorithm

Simulation Output of RF Model
From the figure it is observed that the accuracy and 

the validation accuracy value is 0.43 from the 1st iter-
ation and remains constant. It was observed that the 
iteration increases accuracy remains constant.

Fig.8: Accuracy in RF Algorithm

From the figure it is observed that the loss and the 
validation accuracy loss is very high from the 1st iter-
ation and remains constant. It was observed that the 
iteration increases loss also increases.

Fig.9: Los s in RF Algorithm

In this work, based on the outperformance the 
CNN algorithm shows the better accuracy and loss in 
the 15th iteration and remains constant. When com-
pared with the other two algorithms after 25th iteration 
accuracy and loss value remains constant.  Output of 
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 the present algorithm was done using python pro-
gramming. In this paper the support vector machine 
gave 98% accuracy, Random forest gave 43% accura-
cy and CNN gave 99% accuracy. This presented al-
gorithm will support the researchers for the further 
development using the python programming for the 
detection of early cancer detections.
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Abstract
The Thyroid monitoring using Internet of Things (IoT) appli-
cations is presented in this paper. Thyroid monitoring is done 
by monitoring the basal body conductance or through blood 
samples. The conductance acquisition is performed by an elec-
trode along with an amplifier and a node MCU. The designed 
module implements the conductance acquisition module along 
with the calibration method which optimises the design of sen-
sor. The proposed algorithm is developed using Embedded C 
and implemented with the blood samples. This model is ex-
pected to use it for the development of detection of Thyroid.
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I. INTRODUCTION
The thyroid is a natural defence mechanism that is 

frequently engaged throughout daily living and can be 
seen as a shift in the body’s state from one of calmness 
to excitement. If a person feels about Thyroid, the body 
could observe physiological changes which increase 
Heart Beating, Deeper Breathing, Pupil Dilation, Muscle 
Tension, Skin Sweating and other possible factors which 
change the physical and emotional strength. Thyroid 
helps to tune from body to face memory acquisition or 
attention. Thyroid changes, leads to loss of performance 
and continuous Thyroid changes can cause diseases like 
Diabetes, Cardiovascular Disorders or Immune Irreg-
ularities. Long-term situations can create Thyroid with 
low intensity cause complications in person‘s life. Thy-
roid has critical impact on health if symptom is con-
tinuous also cause anxiety and breakdown moments. 
Short-time Thyroid decrease efficiency of person’s 
health. Yerkes-Dodson Law states relationship between 
awakening and routine. Performance rises with arousal 
when the person is relaxed, peaks at the highest level of 
arousal, and falls off when the person is experiencing 
worry. The current difficulty in measuring short-term 
thyroid to create a connection with performance. Vari-
ous approaches is projected to understand the Yerkes & 
Dodson curve and standard approximation is used for 
self Questionnaire which want attention of person. Un-
derstanding the performance of measured Physiological 
signal Hormones and extract relations of different fea-
tures for presenting high variability. The External factor 
such as Noise Perturbation results  in Non Interpretable.

Fig.1-Yerkes-Dodson Law: Relation between Arousal and Per-
formance

The proposed model  is used to find  relationship 
between Thyroid and presentation curve is drawn us-
ing the procedure X-axis  expressed as  arousal and rep-
resents the time. In a controlled environment, the indi-
vidual performance is stimulated from a comfortable 
condition to a breakdown scenario. The Y-axis displays 
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the performance for each individual’s emotional states, 
which affect various physiological signals and affect how 
that person feels mentally. Physiological signals include 
Skin pores begin to sweat in an anxious state, while skin 
conductance increases in an alert state. Electrodermal 
activity varies substantially in thyroid circumstances. 
Utilizing the skin monitor Galvanic Skin Response, the 
symptoms are analysed to obtain criteria for short-term 
thyroid and attention (GSR). Blood pressure rises as a 
result of heart rhythm, and the body needs more oxy-
gen to function. Blood volume pressure (BVP) and the 
electrocardiogram (ECG) are also tracked. Other signals 
are taken into consideration and linked to the thyroid, 
including speech, the hormone cortisol, electroencepha-
lograms (EEG), and pupillary diameter.

Parker.c., Continua Health Alliance is  an Inter-
national, Non-Profit organisation that enables point 
to point, device connectivity via plug-and-play and 
check  personal health management and health care 
delivery. The aim is enable information-driven health 
management and to facilitate the incorporation of 
Health and wellness in consumers’ daily life. These 
activities included a certification and brand support 
Programme, Technology and Clinical Innovation 
events with collaborations,  outreach source for Em-
ployers, Governments, and Care Providers. 

Nick Wates., Charles Knevitt., The Healthcare 
system involves traditional operation, storehouse and 
processing bulk quantity of Medical Information. The 
significance of the Internet of Things (IoT) and its 
steady expansion in the healthcare sector, which has 
been made possible by its surprising data processing 
power and vast data repository. The advancement in 
Industrial Internet of Things ( IIoT),and performing 
system  aimed in erecting an Intelligent Healthcare 
system. 

II. PROPOSED DETECTING SYSTEM 
An affordable Thyroid monitoring system is devel-

oped for the analysis of Thyroid level. Nervous activi-
ties are produced by using sensors placed on any areas 
and a necessary amplification system for processing of 
Thyroid signals in time and frequency domain is done 
for the analysis of various pulmonary diseases. By an-
alysing the signal pattern, we can distinguish between 
normal and infectious Thyroid and quick medical at-
tention is given to people suffering from pulmonary 
disorders which seem to be a relief for the rural popu-
lation in controlling the number of deaths.

III. METHODOLOGY& 
IMPLEMENTATION

Thyroid reaction effects and alters the body immu-
nity. When Thyroid glands active appropriately, the 
person’s immunity system will not get affected. Change 
in Thyroid helps to remain attentive and set for the 
changes in hormones and cause problems when the 
Thyroid is Hyper. The nervous system sense a continu-
ous stress and remains active for continuous discharge 
of further hormones for a prolonged time period. The 
condition can deplete and body overturn as the person 
to experience fatigued and overwhelmed and failing 
the body’s immune system and affect the Health. When 
a person come back to relax condition after Thyroid 
condition and reactions are temporary. Long-term ten-
sion in a person’s mental state is caused by high anxi-
ety and pressure, and fatigue issues are exacerbated by 
ongoing exhaustion and a lack of motivation. Thyroid 
has a critical impact on Health issues like anxiety and 
breakdown moments. Long-term Thyroid cause seri-
ous health problems and affect the well-being. 

Short-term Thyroid
The body will react to a new dispute cause activations 

and  alertness exceeds till the anxiety threshold makes 
the physical state move towards  breakdown situation.

Long-term Thyroid
Childhood trauma and its associated emotions can 

lead to chronic thyroid disease. Additionally, the body 
may be undergoing continual alterations. In addition 
to Heart Disease and Stomach Ulcers, thyroid has the 
potential to cause other health issues.

Individual performance
 In the presence of thyroid conditions, each person re-

acts differently. Due to individual differences in reaction 
times, performance levels may vary. Because everyone is 
different from one another, it is crucial to describe each 
person’s potential and skill. A person’s perception and ex-
perience can vary depending on their thyroid level.

Features of Thyroid:
Thyroid affects on several physiological signals during 

the short term. The physiological signal for thyroid can 
occasionally express itself depending on the person and 
the activity. By analysing the biological signals, several 
thyroid traits can be found. Each feature is chosen based 
on two presumptions: that it should not be acquired 
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intrusively and that it has already been used by other 
researchers. The process for extracting the thyroid fea-
ture chooses a few physiological inputs, analyses them, 
and then applies machine learning techniques. For the 
purpose of determining various thyroid levels, thy-
roid extraction models record physiological reactions 
from electrocardiogram, electroencephalogram, and 
galvanic skin response (GSR) breathing. Since pitch 
and speech energy parameters can be used to repre-
sent thyroid using speech, speech also plays a part in 
thyroid detection. In order to detect emotional thyroid, 
one uses Log Frequency Power Coefficients (LFPC). 
Calculating the time windows of equal duration caused 
by Autonomous Nervous System (ANS) activations is 
the strategy utilised to analyse each signal. To extract 
information on the thyroid, each characteristic is ade-
quate. In the event that any feature offers multiple sam-
ples every 60 seconds, the average is calculated to yield 
just one number every minute.y

Fig.2-Basic Block diagram of Nervous System

Thyroid Recognition using Physiological 
Signals 

Following issue concerns whether thyroid level 
or not thyroid levels can be determined as of phys-
iological cues. In order to gather data on each per-
son’s state, physiological signals are required. For the 
purpose of thyroid detection, a model built from the 
most important physiological signals is used.

FLOW CHART

Fig.3- Flow Chart of Proposed System

In order to measure each person’s performance 
and compare it to the results of each Neurocognition, 
it is necessary to identify the appropriate physiological 
characteristics. To examine learning capacities of par-
ticular subject as well as highlight the variations across 
all participant. The objective results of the physiolog-
ical aspects are extracted in order to compare them 
with each subject’s subjective impression. A sensor is 
attached on the node MCU, by giving a 12V AC input 
AD converter converts 12v AC input to 12v DC. While 
placing a fingertip on the sensor, it senses the signal 
through our finger. Then the signals are extracted, am-
plified and filters the unwanted noise by the use of am-
plifier and filter. The signal is observed that they move 
through the relay board indicating the level of Thyroid 
through the buzzer. The final result can be monitored 
using an IOT in mobile app or browser.

Galvanic Skin Response
A measure of neutrally mediated effects on sweat 

gland permeability known as Electrodermal Activity 
(EDA) can be seen as changes in the skin’s resistance 
to a mild electrical current or as variations in the elec-
trical potential of the skin’s various layers. The change 
in the electrical properties of the skin’s surface brought 
on by sweat gland discharges is known as the galvanic 
skin response (GSR). These secretions are a result of 
heightened sudomotor innervation brought on by the 
sympathetic nervous system (SNS), which modifies 
the signals from the galvanic skin response as the body 
responds to diverse daily conditions. For instance, the 
relationship between SNS acts when measured skin 
conductance predicts the sympathetic innervations of 
12 sweat glands, and it has been extensively used in 
thyroid detection.

Fig.4- Galvanic Skin Response
Short Thyroid responses brought on by Thyroid 

are highlighted in green in the signal in Figure, while 
the signal itself is depicted in black. In reality, this 
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illustration demonstrates that, when properly pro-
cessed, this type of signal is effective for thyroid 
identification.

RESULT
Two different reports are created. The first is a re-

al-time report that lasts for 60 seconds and shows the 
signals from the Galvanic Skin Response, Heart Rate, 
and the corresponding Thyroid Level. The second 
report is overview of session that was completed in a 
session record-breaking 15 minutes. In general, level 
3—which denotes a typical performance—works well 
for every session. Thyroid levels rise within a crucial 
window of time as a result of serious issues. The signal, 
on the other hand, drops from 3 if the UAV is com-
pletely controlled or stopped.

Fig.5-Identification of different levels of Thyroid

From this figure, it can identify the different 
types of Thyroid as Hypo Thyroid using the serum; 
it is again identified as Mild and Severe Hypo Thy-
roid.

Fig.6- Identification of Male Thyroid

From this figure, From Simulation using Heart rate 
and TSH value , it was identified as Male Thyroid

Fig.7- Identification of Female Thyroid

From this figure, with the help of Heart rate and 
TSH value, it was identified as Female Thyroid.

CONCLUSION
The proposed method of Electrodermal reactions 

was developed collaboratively. Different physiological 
features are used to identify the Thyroid. This has been 
created in order to test the global feature extraction 
and to produce findings that can be understood us-
ing machine learning algorithms and heart rate and 
galvanic skin responses. The study regarding Thyroid 
Recognition has been presented. The complete system 
identifies the Thyroid reaction into various types of 
Thyroids using Internet of Things. The system records 
physiological signals in real time. 
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Abstract
Melanoma is the sixth leading cause of death in the United 
States, with more than nine thousand people succumbing to 
the disease each year. The earlier melanoma is detected and 
treated, the longer a person can expect to live after being di-
agnosed with the disease more analytical developments are still 
necessary. The skin injury limit anomaly, which addresses the 
“B” component included in the “ABCD rule, ” is regarded as an 
essential clinical component for the early detection of mela-
noma. In addition, the blue-white line structure evacuation is 
another method that helps further strengthen the capability of 
recognition. In this study, we provide an AI-based localization 
approach for recognizing skin disease boundary discrepancies. 
The system was developed for use in dermatological research. 
The process entails removing the skin disease from the dermo-
scopic images, identifying the skin lesion, estimating line incon-
sistency, preparing learning models known as SVM, RF, DT, and 
KNN gathering move learning to distinguish line anomaly nat-
urally, which ultimately leads to a decision as to whether or not 
the skin lesion boundary is predictable or not. The approach is 
very favorable outcomes, with an accuracy rate of 93 percent, a 

sensitivity rate of 91.6 percent, a specificity rate of 92.8 percent, 
and an F-score of 95.4 percent, respectively. 

Keywords
Boundary detection, Dermoscopic images, Melanoma, Ma-
chine Learning, skin lesion segmentation. 
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1. Introduction
Melanoma is a kind of skin cancer that develops 

in the cells of the skin known as melanocytes, which 
are responsible for pigment production. Changes in 
size, shape, and/or color may be seen in a therapeu-
tic setting as examples of observable visual modifica-
tions. Lesions that are more extensive and ulcerated 
may occur as a result of symptoms such as bleeding 
[1]. In recent times, the death rate has skyrocketed ow-
ing to the skin cancer sickness that has spread around 
the globe. The use of computer-assisted diagnostics is 
an extremely important component in the process of 
melanoma detection in its earlier phases. In the United 
States in 2018, there were 178, 560 instances of mela-
noma found, which resulted in 9320 fatalities; this is a 
problem that has to be treated [2]. 

1.1. Background
Numerous research have been carried out in order 

to provide doctors with a tool that will assist them in 
distinguishing the morphologic characteristics of ear-
ly melanoma, when the cancer is still confined to the 
skin and may be removed surgically. Friedman, Rigel, 
and Kopf et al. developed the “ABCD rule” in 1985 as 
a simple technique for physicians, rookie dermatolo-
gists, and non-physicians to learn about the signs of 
melanoma at its early curable stage in order to im-
prove melanoma detection. This rule was created by 
a consortium of researchers from the State University 
of New York. Asymmetry, Border irregularity, Color 
Variegation, and Diameter are the four characteristics 
that make up the ABCD acronym [3]. ABCD specifies 
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“Asymmetry, Border irregularity, Color variegation, 
and Diameter” greater than 6 mm. These consider-
ations include a prompt evaluation of pigmented cu-
taneous lesions, which have to be evaluated by a skin 
subject matter expert. This evaluation would com-
prise a dermoscopic examination and, if necessary, 
extraction [4]. Line irregularity has been shown to be 
the most important factor in determining whether or 
not someone has melanoma [5]. Melanoma has a spo-
radic border because of its asymmetrical growth rate, 
the dispersion of melanocytes in various directions, 
and the retreat of assault in addition to the hereditary 
shakiness of the sore [6]. The disappearance of the 
blue-white coating seen in dermoscopic images pres-
ents an additional challenge when attempting to diag-
nose melanoma [7]. The blue-white cloak is shown as 
a lopsided construction less fix of mixed blue hue with 
a ground glass cloudiness, which makes it seem as if 
the image is out of focus. The condition is brought on 
by an abnormally high level of keratinization in the 
epidermal pigment. Some blue naive and hemangio-
mas have characteristics that are blue-white and ho-
mogeneous, whereas melanoma has structures that are 
blue-white, but they are confined, asymmetrical, and 
irregular [8]. As seen in Figure 1, these are the import-
ant characteristics and methods that are extensively 
employed for the early identification of melanomas. 

1.2. Proposed method overview
The work that was planned took into account the 

concerns that were just described. In the course of 
our research, we began by conducting an investiga-
tion into the most important factors contributing to 
the development of melanoma from both a scientific 
and clinical point of view. Our goal was to get an un-
derstanding of the condition as well as the effects it 

has. The primary objective of this effort is to create 
and develop the most effective early detection sys-
tems for skin lesions or melanomas that can achieve 
a higher degree of precision. The contribution of this 
study may be broken down into the following catego-
ries: I “proposing an objective quantitative measure 
for describing the skin lesion border irregularity” (ii) 
“pre-processing segmentation method in order to ex-
tract the afflicted areas in terms of multiple aspects. 
” (iii) Developed supervised learning algorithms in 
order to identify the existence of skin lesions, such as 
“SVM, RF, and DT and KNN. ” 

Related Works
The current research of the coloring of lesions is 

an essential part of the diagnostic process for the der-
moscopic examination of retinal fundus images. The 
presence of a “blue hue and a white are a diagnostic 
sign of the common colors, detected during dermo-
scopic examination, ” whether the two colors occur 
together or separately. Depigmentation, dermis scle-
rosis, and keratinization will always result in a white 
product. The Tyndall effect may be seen in the blue, 
which is referred to as “longer-wavelength light” (red). 
While the shorter light (mauve) is reflected even far-
ther by dispersion inside the melanin pigment’s depth. 
Finding blue and white tones in an injury is a signif-
icant predictor of malignancy, but it does not always 
point to a specific individual. There are also “benign 
lesions such as blue nevi and hemangioma and on 
white fields” that employ blue hues, such as benign 
halo nevi. Melanoma often has colors that are local-
ized, asymmetric, and sporadic, while benign tumors 
have colors that are equally distributed over the lesion. 
However, the available evidence does not support this 
widespread assumption. In order to solve these issues, 

Figure 1.a) clinical skin lesion b) Clinical structural dermoscopic image. 
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two distinct components, which have been given the 
names “blue white curtain” and “regression structure, 
” respectively, have been implemented [9]. 

The blue-white veil is said to have “irregular, con-
fluent, and grey-blue to white-blue diffuse pigmen-
tations, ” and it is said to have a white haze or “veil” 
topping “ground glass, ” giving the impression that the 
image is hidden from view. Because of discrimination, 
the pigmentation does not cover the whole lesion; 
rather, it is more prevalent in the area of the lesion that 
is most often touched. On the other hand, regression is 
distinguished by patches of skin that have white scar-
like depigmentation and/or grey pepper-like white to 
grey pigments [10]. During the Consensus Net Der-
moscopic Meeting [11], the two terminologies in a 
Blue-White description were merged in order to im-
prove the diagnostic efficacy and the reproducibility of 
the inter-observer, while two separate histopathologic 
substrates were also demonstrated. This was done 
while simultaneously enhancing the reproductiveness 
of the inter-observer. There are not many studies that 
describe a procedure, an experimental technique, and 
thorough conclusions relating to the identification of 
the function that is being researched here. [Case in 
point:] A few of tests are carried out in dermoscopic 
images in order to identify (and localize) blue-and-
white veils2.Approaches that are based on pixels and 
those that are based on regions may be separated into 
two categories before the project begins. In addition to 
this, pixels figuratively section off the color space by 
imposing a number of decision limitations [12]. 

For instance, the blue-gray regions are specified as 
pixels that establish empirical limitations in these rules 
described in [13] and [14]. For instance, these thresh-
old values are determined via a decision tree. In addi-
tion to this, regional techniques are being considered 
before research segments the lesion into genetically 
consistent color zones. For instance, in [15], in each 
of the imagegraphs, the function of the blue-white veil 
has been identified as a matching color patch of the 
“blue-white veil color palette. ” This was accomplished 
by using a closest neighbor. The use of color qualities 
is the primary emphasis of each of the research that 
are cited in this article; nevertheless, structural aspects 
such as texture are either ignored or not seen as being 
beneficial. This raises a red flag since the detectors’ re-
sults are likely to diverge from those of a BWS in the 
event that a benign lesion originates from a compa-
rable characteristic. Because these annotations have 

nearly always been done by a single expert rather than 
by the consensus of experts, the systematic method 
to labeling that is being used here is not only costly 
but also prone to making mistakes. As a result, it is 
difficult to explain convincingly that these algorithms 
are successful, especially given the fact that the studies 
themselves have not been effective in comparison to 
the performance of other algorithms [16]. 

An additional caution should be taken into ac-
count, which is that the BWS is extremely specific to 
melanoma if it is correctly detected. However, the de-
gree to which it manifests itself in a lesion in relation 
to the qualities of the lesion is the diagnostic sign. It 
is not the existence of the lesion itself that is import-
ant. Even with benign lesions, you’ll see those blue and 
white spots. In combination with other skin charac-
teristics, however, a diagnosis of cancer may be made 
based on these hues. This presents an additional chal-
lenge, since any piece of software that use this feature 
needs, in some way, be aware of the existence of other 
color images[17]. 

The current research of the coloring of lesions is an 
essential part of the diagnostic process for the dermo-
scopic examination of retinal fundus images. Under 
dermoscopy, the presence of a “blue hue and a white” 
either together or separately serves as a diagnostic sign 
of the common colors. Depigmentation, dermis scle-
rosis, and keratinization will always result in a white 
product. The Tyndall effect may be seen in the blue, 
which is referred to as “longer-wavelength light” (red). 
While the shorter light (mauve) is reflected even far-
ther by dispersion inside the melanin pigment’s depth. 
Finding blue and white tones in an injury is a signif-
icant predictor of malignancy, but it does not always 
point to a specific individual. Melanoma often has col-
ors that are localized, asymmetric, and sporadic, while 
benign tumors have colors that are equally distributed 
over the lesion. However, the available evidence does 
not support this widespread assumption. In order to 
solve these issues, two distinct components, which 
have been given the names “blue white curtain” and 
“regression structure, ” respectively, have been imple-
mented. [18]. 

The “blue-white veil” is said to be uneven, con-
fluent, and grey-blue to white-blue diffuse pigmenta-
tions. Additionally, there is a white haze or “veil” that 
is said to be topping the “ground glass, ” giving the 
impression that the image is not visible. Because of the 
need for discriminating, the pigmentation does not 
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cover the whole lesion; rather, it is more often pres-
ent in certain sections of the lesion. Regression may 
be recognized in parts of the skin that have developed 
white scar-like depigmentation and/or grey pep-
per-like pigments that range from white to grey. When 
examining mixtures of white and blue areas, regres-
sion constructions is a particularly important problem 
that has to be addressed. During the Consensus Net 
Dermoscopy Meeting [4] and [5], the two terminolo-
gies in a Blue-White description were merged in order 
to improve the diagnostic efficacy and the reproduc-
ibility of the inter-observer, and two separate histo-
pathologic substrates have also been demonstrated. 
[Citation needed] This was done while simultaneously 
enhancing the reproductiveness of the inter-observer. 
There are not many studies that describe a procedure, 
an experimental technique, and thorough conclusions 
relating to the identification of the function that is be-
ing researched here. [Case in point:] A few of tests are 
carried out in dermoscopic images in order to identify 
(and localize) blue-and-white veils2.Approaches that 
are based on pixels and those that are based on regions 
may be separated into two categories before the proj-
ect begins. 

For instance, the blue-gray regions are specified 
as pixels that establish empirical limitations in these 
rules described. These threshold values, for instance, 
are generated using a decision tree. In addition to this, 
regional techniques are being considered before re-
search segments the lesion into genetically consistent 
color zones. For instance, the role of the blue-white 
veil as a matching color patch of the blue-white veil 
color palette is indicated by the closest neighbor in 
each of the image graphs. 

The employment of shading features is the prima-
ry focus of each and every inquiry that is cited here; 
underlying nuances, such as surface, are either dis-
regarded or not seen as being of any value. This is a 
cause for concern due to the fact that the symptoms 
of a BWS may almost likely diverge from those of a 
harmless sore caused by a comparable component. 
These tests usually adhere to an older kind of con-
trolled methodology, which necessitates the inclusion 
of entire remarks. However, this method of naming 
things deliberately is time-consuming, expensive, and 
prone to error. This is especially true when consider-
ing the fact that these remarks have fairly often been 
made by a single master rather than by the consensus 
of professionals. In view of the above, it is difficult to 

make a convincing case against the accuracy of these 
computations, particularly in light of the fact that the 
studies themselves have not been convincing in favor 
of alternative computations. 

There is one more warning that should be taken 
into consideration: the BWS is extraordinarily unique 
in relation to melanoma provided that it is carefully 
examined. However, the symptomatic marker is not 
the quality of the sore; rather, it is the degree of sign in 
the injury in relation to the other dermoscopic aspects 
of the sore. The blue and white spots are also seen in 
injuries that are considered to be innocuous. However, 
these tones are investigated as potential hazard mod-
els since they are associated with other skin features 
such as an aberrant organization or unusual globules. 
Because of this, there is an additional problem, which 
is that any product software that makes use of this 
functionality need, in some way or another, be aware 
of other color images. A possible solution might be a 
model of formalized prediction that enables the train-
ing of a classifier to provide structured output labels. 
The performance may be used to provide an explana-
tion for the association between the labels and a group 
of dermoscopic metrics, such as the BWS and other 
associated characteristics. Since the pigment net-
work alterations, aberrant globules, and other similar 
changes are not marked in the image collection, our 
MIL alternative method presupposes that the detector 
is able to learn to recognize such locations as having 
remarkable BWS in association with such modifica-
tions as these. The results of our investigations sub-
stantiate this assertion. 

The effectiveness of the system is determined with 
the assistance of the most extensive openly accessible 
benchmark dataset of dermoscopic images. This data-
set includes 900 practice images and 379 test images. 
New state of the art execution levels have been demon-
strated, which has resulted in an improvement close 
to under authority working brand name twist of 7.5% 
(0.843 as opposed to 0.783), in typical exactness of 4% 
(0.649 as opposed to 0.624), and in specificity evalu-
ated at the clinically relevant 95% affectability work-
ing point 2.9 events higher than the previous top tier 
(36.8% specificity as opposed to 12.5% specificity). 
The proposed structure makes a higher precision (76% 
as opposed to 70.5%), and specificity (62% as opposed 
to 59%) surveyed at an indistinguishable affectability 
(82%). This is despite the fact that it appeared differ-
ently in comparison to the ordinary of eight expert 
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dermatologists on a subset of 100 test images. Object 
identification based on an empirical wavelet trans-
forms technique, in which the classification is finished 
off using K- closest neighbor. The voltage is increased 
while the voltage ripple is reduced thanks to the use of 
the reactive factor in the main circuit by the switched 
inductor quasi-Z source inverter. In order to extract 
the greatest amount of power from the imagevoltaic 
method, the solar imagevoltaic has used a technique 
known as highest power point traction. Non Linear 
Feedback shift registers are employed over Automatic 
Test Pattern to detect the Stuck at faults, which gives 
less energy equivalent to the predicted technique with 
excellent fault coverage. This is done in order to rec-
ognize the Stuck at faults that provide great fault cov-
erage. By using a K-Means clustering technique that 
is based on segmentation, a ship may be segmented 
and identified as the object viewed from a distance 
across the water. Peak Signal to Noise Ratio values are 
measured for the purpose of processing this method. 
A glaucoma diagnosis using Convolutional Neural 
Network for the purpose of identifying the spectrum 
color. In this instance, color modules are broken down 
into red, green, and blue sections. After that, the anal-
ysis and detection of the image is performed using the 
Green channel. 

2. Proposed Methodology
The “blue-white areas” of melanoma, which are the 

fundamental characteristic of skin lesions, served as 
the primary focus of this particular piece of research. 

The suggested method’s overall structure is shown in 
Figure 2, which may be seen here. 

Figure 2 provides an explanation of the proposed 
structure of ML Techniques for identifying the Blue-
White veils on Melanoma dermoscopic image data 
sets. This procedure is shown in the figure. A pre-pro-
cessing algorithm will determine the kind of image, the 
name of the image, and will categorize the features as 
either training Features extraction or testing Features 
extraction. The SVM, RF, DT, and KNN algorithms 
are used in the process that the features go through. 
Determines the sensitivity, precision, and affectabili-
ty of the situation. This is because we employ normal 
binding while creating color histograms, which entails 
adopting a metric distance measure. This is why this 
is the case. This cannot be avoided. The histogram 
of colors is constructed using a binary scale with five 
units. Therefore, there is a radius of one JND7 present 
in every bin. 

3. Results and Discussions 
This concept utilizes a deterministic multi-in-

stance graphic model. As a result, it is useful for MIL 
since there are deterministic visual models that can 
represent several units and structural components. In 
order for it to operate, it models an attribute potential 
in a Markov network based on latent instance labels. 
As a result, the MIL standard assumption and other, 
broader MIl assumptions are exposed to the model in 
instances labels and templates, but variable degrees of 
uncertainty are associated with each assumption. On 

Figure 2.Overview Structure of Proposed ML Techniques for detecting the Blue-White veils on Melanoma dermoscopic image set. 
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the other hand, this graphical model makes a contri-
bution to principled and accurate calculation of the 
elastic modulus for both the container label and the 
instance label. Graphical representations of the MIMN 
model will be shown. It is likely that this model will 
provide a score greater than vertices. 

Figure 3.SLM-detected melanoma. 

Dermoscopic images have been shown to improve 
the diagnostic accuracy of skin injuries by 49%. How-
ever, the visual differences between melanoma and 
innocuous skin sores may be exceedingly subtle, as 
shown in Figure 3.This makes it difficult to distin-
guish between the two situations, even for trained 
clinical professionals. Figure 3: Visual differences 
between melanoma and harmless skin sores. A good 
clinical imaging-based skin injury discovery frame-
work might be a welcome instrument to aid a doctor 
in the process of organizing skin sores for the reasons 
that were described above. In this particular piece of 
work, one particular classification problem involving 
two classes, to be more specific: Determine if a dermo-
scopic image graph of a skin injury shows a melanoma 
or only an innocuous sore on the patient’s skin. 

The determination of the bluish-white cover lo-
cations has resulted in the selection of the most log-
ical components, which have been represented in the 

previous section. Within the scope of this study, we 
suggest making use of the decision tree as a predic-
tive model in order to organize the perceptions (pixel 
rules). The preparation material included a compari-
son of north of 700 pixels to a blue-white cloak, and 
another comparison of 700 pixels that looked over var-
ious structures in skin harm. The computation known 
as C4.5 is Automatic Detection of Blue-Whitish Veil 
655, which was used in the production of the deci-
sion tree. Choice Trees are widely used because they 
are easy to produce quickly and provide clear guide-
lines. As a potential solution to the question of how 
the blue districts should be categorized, the Logistic 
Model Tree has been suggested as one option. The re-
percussions of repeating the categorization cycle are 
discussed here. 

Figure 4 illustrates how accurate the SVM, RF, DT, 
and KNN algorithms are when it comes to identifying 
blue and white boundaries. The SVM model has the 
highest estimated accuracy, which is 93%, while the 
other algorithms have an accuracy that ranges from 
81% to 69% based on their B-W calculations. 

Figure 4.Estimated Accuracy for B-W Borders Detection. 

4. Conclusion
This research presents an AI-based localization ap-

proach for recognizing skin disease boundary discrep-
ancies. The method extracts the skin disease from the 
dermoscopic images by recognizing the skin lesion, 
estimating line inconsistency, and preparing well-
known directed learning models such as SVM, RF, DT, 
and KNN as well as gathering move learning calcu-
lations to distinguish line anomaly naturally. This re-
sults in a definitive decision regarding whether or not 
the skin sore boundary is typical or unpredictable. In 
order to demonstrate that the suggested framework is 
superior, the performance of the framework is validat-
ed in terms of its “accuracy, ” “specificity, ” “sensitivity, 
” and “F-score. ” In the end, the findings are contrasted 
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with the outcomes of previously established approach-
es such as SVM, RF, DT, and KNN. The procedure 
generates good results, with an accuracy rate of 93 
percent, a sensitivity rate of 91.6 percent, a specificity 
rate of 92.8 percent, and an F-score of 95.4 percent ac-
cordingly. Based on the findings of the comparison, it 
can be deduced that the suggested framework produc-
es much superior outcomes than the approaches that 
are now in use. This demonstrates that the suggested 
framework offers some viable methods for the diagno-
sis of the melanoma illness, which might potentially 
save people’s lives if it were implemented sooner. This 
framework will continue to be improved in the future 
to accommodate bigger datasets. 
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1. Introduction: 
The history of seizures is amalgamated with the his-

tory of human existence, the first reports on epilepsy 
can be traced back to the Assyrian texts almost 2000B. 
C[1] A seizure is an extreme rush of electrical activi-
ty in the brain that can cause a variety of symptoms, 
depending on which parts of the brain are involved. 
Juvenile Seizures are a common disorder that can be 
triggered or motiveless which are called provoked and 
unprovoked seizures respectively. Seizures, that are 
triggered by fever in young children or by severe hy-
poglycemia, are not considered to be forms of epilep-
sy. Unprovoked seizures have no clear cause but can 
be related to genetics or brain injury. When a child has 
two or more unprovoked seizures repeatedly, then it 
can be established as Epilepsy. Seizures not only affect 
the health of a child but also affect the entire family 
and are associated with increased parental stress with 
a decrease in quality of life (2) Epilepsy that begins 
within the first year of life often signifies increased 

morbidity. Although some epilepsy affecting children 
less than one year of age can have favorable prognoses, 
others result in medically obstinate seizures, develop-
mental delay/intellectual debility, and other neurolog-
ic impediments (3) (4). A classical description of Sei-
zure disorders is available in various Siddha literature. 
The book yugi chinthamani-800, written by the great 
sage YUGIMUNI elaborately deals with both physical 
and mental illness. He described and classified various 
types of neurosis and functional psychosis. 

According to him, Juvenile seizure disorder comes 
under a common category coined as Valippu in the Sid-
dha system. Hippocrates also described seizures and 
other neurologic conditions in children(5), according 
to which characterization of the clinical and patholog-
ical aspects of cerebral palsy (CP) played a major role. 
Clinically some important neurological disorders are 
being registered in our Siddha hospital. Out of which 
one-third of the children with valippunoi (seizure dis-
order) are reported in our OPD. Several significant 
herbal formulations have been reported in Siddha lit-
erature contingent on the presenting clinical features. 
These formulations would reduce the frequency of sei-
zures, evade the adverse effects associated with long–
term treatment, and would aid children in maintain-
ing or restoring their usual psychophysical and social 
activities in a normal way. In this study, we have cho-
sen a herbal formulation named Jathikaaimathirai re-
ferred from the Siddhatextbook, Balavagadam to treat 
the symptoms of Juvenile seizure disorder(6). 

Our drug JathikaaiMathirai is rich in alkaloids, ste-
roids, coumarin, phenol, tannin, saponins, sugar, and 
betacyanin (7). All the above phytochemical constitu-
ents are responsible for the anti-epileptic action of the 
medicine. (8). It is also evidenced that Coumarin has a 
promising anticonvulsant activity. The anticonvulsant 
effects of coumarins are likely related to their influ-
ence on the ionotropic receptor for γaminobutyric 
acid (GABA) (9). 

2.Methodology

2.1 Trial registration and ethical clearance : 
The clinical study was conducted after getting ap-

proval from the IEC(Institutional ethical committee), 
National Institute of Siddha, Tambaram Sanatorium, 
Chennai – 47, IEC NO – NIS / IEC / 14 / 2018 – 19 / 
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14 – 20.09.18.This trail was registered in (CTRI) the 
Clinical Trail Registry of India, CTRI NO. CTRI / 
2019 / 05 / 019442.

2.2 Study Place: 
The study was conducted at Kuzhanthai Maruthu-

vam (Pediatric) Outpatient ward, National Institute of 
Siddha, Ayothidoss Pandithar Hospital (NABH Accred-
ited Hospital), Tambaram sanatorium, Chennai – 47.

2.2 Study Population: 
30 children both male and female aged between 

5 and 12 years were included in this study. We in-
cluded children who have failed to give anticipat-
ed results in existing antiepileptic drugs. Children 
with complaints like Tonic-clonicconvulsion, Loss 
of consciousness during an episode of seizure, and 
Muscle stiffness with jerky movements are also 
included. Children with conditions like, Status 
epilepticus, Metabolic convulsion, Convulsive dis-
order with associated other systemic diseases, as-
sociated with a nypre-existing major organ failure, 
Space occupying lesion of the brain, Neurocystic-
ercosis, and Meningitis were excluded from the 
study. They were provided with written informed 
consent. The patients were asked to come for re-
view every week. 

2.3 Intervention : 
JathikaaiMathirai -1 tab(35mg) – once a day for 45 

days. (6) 

2.3.1. Preparation of JathikaaiMathirai: 
Ingredients: 

• Jathikaai (Myristica fragrans) 
• Kirambu (Syzygiumaromaticum) 
• Omam (Trachyspermumroxburghianum) 
• Karunseeragam (Nigella sativa) 
• Chukku (Zingiber officinale) 
• Thippili (Piper longum) 
• Kasthurimanjal (Curcuma aromatica) 
• Vasambu (Acorus calamus) 
• Perungayam (Ferula asafoetida) 
• 4 grams each and
• 36 grams ofVellaikaakanamverpattai (Clitoriater-

natea) 
Above mentioned drugs were finely powdered in 

a pulverizerand rolled into 35 g-sized pills by adding 
warm water 

2.4 Objective : 
To assess the clinical efficacy of Jathikaai Mathirai 

in Juvenile Seizure Disorder. 

2.5 Assessment parameters: 
• Noticeable symptoms
• Duration of consciousness during or after an epi-

sode of seizure
• Wetting during an episode of seizure
• Recovery time after an episode
• Frequency of seizure
• Duration of seizure

2.5 Data management and statistical analysis: 
The collected clinical assess ment data were entered 

into Microsoft Office Excel 15 days once. Descriptive 
statistics of the quantity variables were presented as 
mean with standard deviation and median with quar-
tiles, and proportions with percentage according to 
the type of data and qualitative data as percentage. To 
quantify the mean difference between the population 
pairedt–test was conducted for Frequency and Dura-
tion of the Episodes of Seizure. Analysis was done us-
ing SPSS (IBM SPSS Statistics for Windows, Version 
26.0, Armonk, NY: IBM Corp. Released 2019). The 
significance level was fixed as 1% (α = 0.01). 

3. Results: 

3.1 Demographic and baseline characteristics 
of study population: 

Among 30 Children, 50% were Male Children and 
50% were Female Children. The number of children in 
the age category of above 53.30% was between the age of 
6 and 8 years, and 46.70% were between 9 and 12 years. 
In the area-wise distribution, 40% of Children are from 
rural, 38% from semi-urban and 22% from urban areas. 
About 70% were taking a mixed diet whereas 30% of 
children were taking a vegetarian diet. 57% were born 
to consanguineous parents whereas 43% were born to 
non-consanguineous parents. Out of 30 Children, 81% 
were Pre-Term Children, and 19% were Term Children. 
Here, the majority of seizures occurred in Pre-Term 
Children, therefore Pre-Term delivery may have a high 
risk to develop seizures in Children. About 53.33% had 
their first episode of seizure in infancy, 43.3% had it in 
toddlers and 3.3% had it in preschool and 100% had 
no diurnal variation. Out of 30 Children, 36.66%had a 
triggering factor for seizure. Out of 11 (36.66%) Chil-
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dren, all had only a mental provocation. Of the above-
said 11 Children, around 27.27% had stress-related 
mental provocation, 63.63% had sleep deprivation and 
9.09% had other mental provocation. All had sleep 
deprivation as a mental provocative factor for seizures. 
Of these 30 Children only 36.70% had an unusual feel-
ing at the onset of seizure and 27% sometimes had bite 
their tongue during an episode of seizure. 

3.2 Noticeable Symptoms: 

Table 1
Noticeable symptoms before and after treatment
S. NO SYMPTOMS BEFORE 

TREATMENT
AFTER 

TREATMENT
1. Very noticeable 36.70% 23.30%
2. Fairly noticeable 63.30% 40%
3. Very noticeable 0% 36.66%
4. Not at all noticeable 0% 0%

3.3 Duration Of Consciousness During Or 
After An Episode Of Seizure: 

Out of 30 Children, a decrease in consciousness 
during or after a seizure had usually occurred in 
16.7%, sometimes in 60%, and never in 23.3%. overall 
76.7% had an alteration in their consciousness where-
as 23.3% had no change in their level of consciousness. 
There is no change before and after treatment. In this 
study, it has been shown that the duration of loss of 
consciousness improved after treatment. 

Table 2
Duration Of Loss Of Consciousness before and after treatment
S. NO  DURATION OF LOSS OF 

CONSCIOUSNESS
BEFORE 

TREATMENT
AFTER 

TREATMENT
1. Less than 1 minute 21.73% 30.43%. 
2. 1- 2 minute 34.78% 60.70%. 
3. 3-4 minute 33.33% 8.70%. 

3.4 Wetting During An Episode Of Seizure: 
Before treatment, 43.3% had never wet during an 

episode, andhadincreased to 53.3% after treatment. 
Before treatment, 53.33% hadwet sometimes during an 
episode and had reduced to 43.33% after treatment. In 
3.33% there was no change before and after treatment. 

3.5 Recovery Time After An Episode: 
Out of 30 Children, before the commencement 3% 

had recovered after 15 minutes of an episode, 27% had 

recovered within 10 to 15 minutes, 17% had recovered 
within 6 to 10 minutes, and 53% recovered within 4 
to 5 minutes. None of the Children recovered within 
1 to 3 minutes whereas after treatment around 53% 
recovered within 1 to 3 minutes, 17% recovered within 
6 to 10 minutes, and 30% recovered within 10 to 15 
minutes. 

3.6 Frequency Of Seizure: 
Out of 30 Children, before treatment about 53% 

had 4 to 5 episodes of seizure per day, 27% had 2 to 
3 episodes per day, and 20% had above 6 episodes per 
day. After treatment the improvement has been noted 
that around 17% of Children became free of episodes, 
23% were reduced to 1 episode per day, 33% of chil-
dren had 2 to 3 episodes per day, 13% had 4 to 5 epi-
sodes, and 13% had above 6 episodes. 

Table 3
Distribution of Mean and Standard Deviation of before and af-
ter treatment for Frequency of seizure. 

Frequency Of 
Episode

Mean±Stan-
dard devia-

tion

t Value p Value

Before Treatment 3.93±0.69 6.52 0.001

After Treatment 2.83±1.26

3.7 Duration Of Seizure

Table 4
Distribution of Mean and Standard Deviation of before and af-
ter treatment for Duration of seizure. 

Duration Of 
Episode

Mean±Stan-
dard devia-

tion

t Value p Value

Before Treatment 3.1±0.92 16.55 0.001

After Treatment 2.13±1.04

Table 5
Duration Of Seizure before and after treatment
S. NO  DURATION OF SEI-

ZURE
BEFORE 

TREATMENT
AFTER 

TREATMENT

1. More than 5minutes 6.7%  0%. 

2. 3-5 minutes 26.7% 13.3%. 

3. 1-2 minutes 36.7% 20%

4. 1 minute 30% 33.3%. 

5. Less than 30 seconds None 33.3%. 
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4. Discussion: 
Epilepsy is a common neurological disorder that 

affects people of all ages, with onset most often occur-
ring in childhood and older adulthood (10). A “sei-
zure” is a paroxysmal alteration of neurologic function 
caused by the excessive, hyper synchronous discharge 
of neurons in the brain. “Epilepsy” is the condition of 
recurrent, unprovoked seizures. Epilepsy has numer-
ous causes, each reflecting underlying brain func-
tion (11). Epilepsy is the second most common and 
frequently encountered neurological condition that 
imposes a heavy burden on individuals, families, and 
also in healthcare systems. As per a study conducted 
in 2010, 70 million people have epilepsy worldwide 
and nearly 90% of them are found in developing re-
gions(12). 

Even though brain development begins throughout 
pregnancy, a newborn baby’s brain is still very much a 
work in progress. It grows and matures throughout the 
course of a lifetime. By birth, only the spinal cord and 
brain stem are very well developed, whereas the higher 
regions the limbic system and cerebral cortex are still 
rather primitive. In this study, 53.33% of the children 
had their first episode of seizure in infancy. Epilepsy 
in early infancy could be catastrophic to cognitive and 
motor development. The most common comorbid 
disorders in epilepsy are memory impairments, men-
tal slowness, and attention deficits (13) (14) (15). In 
this study, most of the children are affected by cogni-
tive and behavioral changes due to the early onset of 
seizures in toddlers and 3.33% had at pre-school age. 
The greatest risk for developing autism for children 
with epilepsy is among children whose seizures be-
gin at age of two or earlier. Early and complete seizure 
control is mandatory for the prevention of develop-
mental disablement in younger patients or accelerated 
cognitive decline(16). 

The parameters like frequency and duration of the 
seizure were found to be decreased. The other symp-
toms like headache, general tiredness, and poor con-
centration were also found to be improved clinically. 
During the treatment period no adverse events like 
nausea, diarrhoea, abdominal disturbances, etc., were 
observed in all 30 children under treatment. 

Antiepileptic drugs are the conventional method 
of treatment to cure Epilepsy. Nevertheless, drug re-
sistance occurs in 20-30% of patients in addition the 
side effects of available medications have resulted in 
a search for natural remedies that would support Epi-

lepsy treatment. Coumarins are plant-derived materi-
als of inordinate interest due to their broad spectrum 
of biological activities, including potent pharmaco-
logical properties. Recent data from experimental 
models demonstrate the possibility for coumarin use 
as a supporting treatment of epileptic seizures. (17) 
Reductions of GABA-mediated inhibition, the activ-
ity of glutamate decarboxylase, binding to GABA and 
benzodiazepine sites, GABA in cerebrospinal fluid 
(CSF) and brain tissue, and GABA detected during 
microdialys is studies have all been reported in stud-
ies of human epileptic brain tissue. GABA agonists 
suppress seizures, and GABA antagonists produce 
seizures. Drugs that inhibit GABA synthesis cause sei-
zures. The gamma-aminobutyric acid type A receptor 
(GABA-A) is a ligand-gated ion channel mediating 
fast inhibition of neuronal signal transmission. (18). 
Binding of GABA to GABA -A receptors induce hy-
perpolarization of the neuronal membrane due to an 
increased chloride influx and thus decreases or inhibit 
ongoing neurotransmission. Coumarins interact with 
GABA-A receptors and thus inhibit neurotransmis-
sion. Coumarins often occur in plants that are used as 
sedatives or spasmolytic agents in traditional medici-
nal systems worldwide (19). Furthermore, in vivo anti 
epileptic activity of coumarins was reported by sev-
eral studies. (20). Various coumarin derivatives were 
evidenced that exert anticonvulsant activity, possibly 
their effect role on chloride channels. Our drug is also 
rich in coumarin which would be the possible reason 
that promoted the prognosis in all children. In future 
studies, in silico studies on GABA receptors would 
prove the anti-epileptic role of coumarins in Jathikaai 
Mathirai. 

In this study, it was evidenced that, the duration 
of loss of consciousness improved after treatment (Ta-
ble 2). Wetting during an Episode of Seizure had re-
duced after treatment. Recovery Time after an Episode 
was reduced. There is a highly statistical difference 
in frequency of seizure after medication of Jathikaai 
Mathirai (Table 3). The frequency of Seizure reduced 
after treatment and 17% of Children became free of 
episodes. There is a highly statistical difference in du-
ration of seizure after medication of Jathikaai Mathirai 
(Table 4). Duration of Seizures reduced remarkably 
after treatment (Table 5). The overall prognosis of this 
study is 70% of the study participants had shown good 
improvement, 16.7% had moderate improvement. As 
the trial drug, Jathikaai Mathirai is in tablet form, it 
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was very convincible to administer to children and it 
was palatable. So it can be used as an effective medi-
cine to treat juvenile seizures. 

5. Conclusion 
The use of Jathikaaimathirai in Juvenile seizure 

disorder could facilitate substantial progress in epilep-
sy treatment and improve the quality of milestones of 
the affected children. 
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ABSTRACT
Protein-energy malnutrition or PEM is the condition of lack 
of energy due to the deficiency of all the macronutrients and 
many micronutrients. It can occur suddenly or gradually. It can 
be graded as mild, moderate or severe. In developing coun-
tries, it affects children who are not provided with calories and 
proteins. 
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INTRODUCTION: 
PEM is also referred to as protein-calorie malnu-

trition. It develops in children whose consumption of 
protein and energy (measured by calories) is insuf-

ficient to satisfy their nutritional needs. While pure 
protein deficiency can occur when a person’s diet pro-
vides enough energy but lacks an adequate amount 
of protein, in most cases deficiency will exist in both 
total calorie and protein intake. PEM may also occur 
in children with illnesses that leave them unable to 
absorb vital nutrients or convert them to the energy 
essential for healthy tissue formation and organ func-
tion. 

DEFINITION: 
Protein-energy malnutrition (PEM) is a potential-

ly fatal body-depletion disorder. It is the leading cause 
of death in children in developing countries. 

TYPES WITH SYMPTOMS: 
Primary PEM results from a diet that lacks suffi-

cient sources of protein. Secondary PEM is more com-
mon in the United States, where it usually occurs as a 
complication of AIDS, cancer, chronic kidney failure, 
inflammatory bowel disease, and other illnesses that 
impair the body’s ability to absorb or use nutrients or 
to compensate for nutrient losses. 

Kwashiorkor, also called wet protein-energy 
malnutrition, is a form of PEM characterized pri-
marily by protein deficiency. This condition usu-
ally appears at about the age of 12 months when 
breast-feeding is discontinued, but it can develop at 
any time during a child’s formative years. It causes 
fluid retention (edema); dry, peeling skin; and hair 
discoloration. 

Marasmus, a PEM disorder, is caused by total 
calorie/energy depletion rather than primarily pro-
tein calorie/energy depletion. Marasmus is charac-
terized by stunted growth and wasting of muscle 
and tissue. Marasmus usually develops between the 
ages of six months and one year in children who 
have been weaned from breast milk or who suffer 
from weakening conditions such as chronic diar-
rhea. 

ETIOLOGY: 
Etiology of Protein-energy malnutrition (PEM) 

• Inadequate medical facilities. 
• poverty and, ignorance illiteracy. 
• Maternal malnutrition. 
• Poor hygiene, sanitation water supply. 
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• Occult infectious diseases. 
• Early weaning from breast. 
• Late weaning. 
• High birth rate. 
• Low birth weight. 

DIAGNOSIS: 
When the physician suspects PEM, A thorough 

physical examination is performed, and these areas 
assessed: 
• eating habits and weight changes
• body-fat composition and muscle strength
• gastrointestinal symptoms
• presence of underlying illness
• developmental delays and loss of acquired mile-

stones in children
• nutritional status

Doctors further quantify a patient’s nutritional sta-
tus by: 
• comparing height and weight to standardized 

norms
• calculating body mass index (BMI) 
• measuring skinfold thickness or the circumference 

of the upper arm

CLASSIFICATION: 
The three different classification schemes of pro-

tein-energy malnutrition are described below

(i) Gomez classification
Terminology Meaning

Underweight Underweight for one’s age 
(Weight for age) 

Stunted Too short for one’s age 
(Height for age) 

Wasted Dangerously thin (Weight for 
height) 

Micronutrient malnutrition Deficient in vitamins and 
minerals (Hidden Hunger) 

Grading
Grade of PEM Weight for 

age (%) 
General considerations 

and formula
Normal 90-100 • Normal reference child 

is the 50th centile of the 
Boston standard

• Weight for age (%) = 
(Weight of the child / 
Weight of the normal 
child of same age) X100

Mild malnutrition, 
Grade I 75-89

Moderate malnu-
trition, Grade II 60-74

Severe malnutri-
tion, Grade III Less than 60

(ii) Waterlow’s classification
Feature Basic definition

Stunting Drop in height for age (< 90%) 
Wasting Drop in weight for height (<80%) 
Under weight Drop in Weight for Age (<80%) 

Grading

Grade of PEM Stunting (low 
height for age) 

Wasting (low 
weight for 

height) 
Normal 95 90
Mild malnutrition 87.5-95 80-90
Moderate malnutrition 80-87.5 70-80
Severe malnutrition Less than 80 Less than 70

(iii) Welcome’s classification
Weight 
for age

With 
edema

Without 
edema

General consider-
ations

60-80% Kwashiorkor Undernutrition • Weight for age 
+/- oedema

• Reference stan-
dard (50th per-
centile) 

<60% Marasmic 
kwashiorkor Marasmus

NUTRITIONAL REQUIREMENT: 
Energy: The child should be given 150-200Kcal/Kg 

of existing body weight /day. The children less than 2 
years 200Kcal/Kg body weight and for older children’s 
150-175 Kcal/Kg body weight should be given. It is very 
important to provide enough calories or protein will be 
utilized for energy purposes not for building tissues. 

Protein: For the existing weight five grams of pro-
tein/Kg body weight /day should be given. The calo-
ries derived from protein should be 10% of the total 
calculated calories per day if the main source is animal 
protein. 

Protein: For the existing weight five grams of pro-
tein/Kg body weight /day should be given. The calo-
ries derived from protein should be 10% of the total 
calculated calories per day if the main source is animal 
protein. 

Fats: Forty percent of total calories are from fats 
which is permitted by children, unsaturated fats wors-
en diarrhea. 

Electrolytes: Potassium chloride (2.4g) and mag-
nesium chloride(0.5g) should be added daily to the 
diet for a period of 2 weeks. 

Vitamins: If vitamin A deficiency is present, oral 
administration of a single dose of 50, 000 IU of fat-sol-
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uble vitamin A should be given immediately, followed 
by 500 units daily. So, The deficiency symptoms disap-
pear in about 2 weeks. 

Low-cost recipes for children recovering 
from PEM
• Ragi, green gram, jaggery: Puttu
• Ragi, Bengal gram, wheat: Puttu
• Bengal gram, milk, jaggery: payasam. 
• Rice, Bengal gram: porridge
• Red gram, spinach: dal
• Wheat Rava, green gram dhal: vegetable Upma. 
• Malted wheat, green gram, and groundnut powder 

(chapati, gruel, or laddu with jaggery). 
• Rice, green gram dhal: Pongal/kichadi. 
• Idly with sugar. 

Suggested diet during convalescence: 
• Increasing the quantity of existing foods(like idlis, 

rice, chapatis) 
• Increasing the number of meals to satisfy calorie 

and protein requirements. 
• In Addition to oil and ghee 1-2tsp to increase calo-

ries without increasing bulk. 
• Consumption of sugar can be increased to increase 

the calories in the diet. 
• The child can also be given cereal and pulse mixture. 
• If the patient can afford milk, egg and skim milk 

can be included in the diet

TREATMENT: 
Treatment strategy can be divided into the follow-

ing 3 stages 
• Solving the life-threatening condition. 
• Replace nutritional status without disrupting ho-

meostasis. 
• Ensuring nutritional rehabilitation. 

Treatment is designed to provide adequate nutri-
tion, restore normal body composition, and cure the 
condition that caused the deficiency. Tube feeding or 
intravenous feeding is used to supply nutrients to pa-
tients who cannot or will not eat protein-rich foods. 

In patients with severe PEM, the first stage of treat-
ment consists of correcting fluid and electrolyte im-
balances, treating infection with antibiotics that do 
not affect protein synthesis, and addressing related 
medical problems. The second phase involves replen-
ishing essential nutrients slowly to prevent taxing the 
patient’s weakened system with more food than it can 

handle. Physical therapy may benefit patients whose 
muscles have deteriorated significantly

PREVENTION: 
Breastfeeding a baby for at least six months is con-

sidered the best way to prevent early-childhood mal-
nutrition. Talking to a doctor before putting a child on 
any kind of diet, such as vegan, vegetarian, or low-car-
bohydrate, can help assure that the child gets the full 
supply of nutrients that he or she needs. 

Every child being admitted to a hospital should 
be screened for the presence of illnesses and condi-
tions that could lead to PEM. The nutritional status 
of patients at higher-than-average risk should be more 
thoroughly assessed and periodically re-evaluated 
during extended hospital stays. 
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ABSTRACT
Recently Breast cancer is the most commonly diagnosed 
life-threatening cancer in women, as well as the leading 
cause of cancer death in women. Breast cancer research 
has resulted in extraordinary progress in our understanding 
of the disease over the last two decades, resulting in more 
efficient and less toxic treatments. Improved screening and 
increased public awareness have resulted in earlier diagnosis 
at stages amenable to complete surgical resection and cura-
tive therapies. As a result, breast cancer survival rates have 
increased significantly, particularly among younger women. 
This article discusses the different approaches in manage-
ment of breast cancer. 
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INTRODUCTION: 
Breast cancer is the most common cancer amongst 

women in world wide. Breast cancer occurs when 
some breast cells begin to grow abnormally. These 
cells divide more rapidly than healthy cells and con-
tinue to gather, forming a lump or mass. The cells may 
spread (metastasize) to the lymph nodes or other parts 
of the body. Breast cancer mostly begins with cells in 
the milk-producing ducts (invasive ductal carcinoma) 
or in the glandular tissue called lobules (invasive lob-
ular carcinoma) or in other cells or tissue within the 
breast. Its treatment depends on the stage of cancer. 
It may consist of chemotherapy, radiation, hormone 
therapy and surgery. 

MANAGEMENT OF BREAST CANCER: 

THERAPIES: 
Radiation Therapy; Radiation therapy uses 

high-energy, such as X-rays and protons, to destroy 
undetectable cancer cells and reduce the risk of cancer 
recurring. The kinds of radiation therapy that may be 
considered are -
• External radiation therapy uses a machine outside 

the body to send radiation toward the area of the 
body with cancer. 

• Internal radiation therapy uses a radioactive sub-
stance sealed in needles, seeds, wires, or catheters 
that are placed directly into or near the cancer. 
Breast brachytherapy or internal radiation therapy 
may be an option after a lumpectomy if you have a 
low risk of cancer recurrence. 
Breast cancer radiation can last from three days to 

six weeks, depending on the treatment. Side effects 
of radiation therapy include fatigue and a red, sun-
burn-like rash where the radiation is aimed. Breast 
tissue may also appear swollen or more firm. Rarely, 
more-serious problems may occur, such as damage to 
the heart or lungs or, very rarely, second cancers in the 
treated area. 

Hormone therapy
Hormone Therapy perhaps more properly termed 

hormone-blocking therapy, is used to treat breast can-
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cers that are sensitive to hormones. These cancers are 
referred to as estrogen receptor positive (ER positive) 
and progesterone receptor positive (PR positive) can-
cers. Hormone therapy can be used before or after 
surgery or other treatments to decrease the chance of 
the cancer recurring. If the cancer has already spread, 
hormone therapy may shrink and control it. 

Treatments that can be used in hormone therapy 
include: 
• Medications that block hormones from attaching to 

cancer cells (selective estrogen receptor modulators) 
• Medications that stop the body from making estro-

gen after menopause (aromatase inhibitors) 
• Surgery or medications to stop hormone produc-

tion in the ovaries
Hormone therapy side effects depend on specific 

treatment, but may include hot flashes, night sweats 
and vaginal dryness. More serious side effects include 
a risk of bone thinning and blood clots. 

Chemotherapy: 
Chemotherapy is the use of anti-cancer drugs to 

treat cancerous cells. Chemotherapy is also used when 
cancer has already spread to other parts of the body. It 
may be recommended to try to control the cancer and 
decrease any symptoms caused by the cancer. 
• Adjuvant Therapy – Chemotherapy uses drugs to 

destroy the fast-growing cancer cells. If the cancer 
has a high risk of returning or spreading to another 
part of the body, doctors may recommend chemo-
therapy after surgery to decrease the chance of the 
cancer recurring. 

• Neo-Adjuvant Therapy : Chemotherapy is some-
times given before surgery for women with larger 
breast tumors to shrink the tumor to a size to make 
it easier to remove with surgery. 

• Palliative Chemotherapy: It helps in shrinkage of 
tumor in the primary and metatastic sites
Chemotherapy has some side effects depending on 

the drugs given. Hair loss, nausea, vomiting, fatigue 
and an increased risk of developing an infection are 
the common side effects. Rare side effects can include 
premature menopause, infertility (if premenopausal), 
damage to the heart and kidneys and nerve damage. 

Targeted therapy; 
Targeted drug treatments attack specific abnormal-

ities within cancer cells without harming normal cells. 
This therapy may block the action of an abnormal 

protein (such as HER2) that stimulates the growth of 
breast cancer cells. Patient cancer cells may be tested 
to see whether the patient might benefit from targeted 
therapy drugs. Some medications are used after sur-
gery to reduce the risk of the cancer recurring, while 
others are used for advanced breast cancer cases to 
slow down the growth of the tumor. 

Immunotherapy
Immunotherapy is a treatment that uses the pa-

tient’s immune system to fight cancer. Substances 
made by the body or made in a laboratory are used 
to boost, direct, or restore the body’s natural defenses 
against cancer. This cancer treatment is a type of bi-
ologic therapy. Immunotherapy can be used to treat 
some types of breast cancer. Immunotherapy might 
be an option for triple-negative breast cancer, which 
means that the cancer cells do not have receptors for 
estrogen, progesterone or HER2.Immunotherapy is 
combined with chemotherapy to treat advanced can-
cer that has spread to other parts of the body. 

Gene Therapy: 
Gene therapy as a novel approach has broad poten-

tial to treat different cancers, including breast cancer. 
Enhancing the immunogenicity of the tumor, for ex-
ample by introducing genes that encode foreign an-
tigens. Gene therapy strategies have the potential to 
correct molecular defects that contributed to the can-
cer progression. These techniques should selectively 
target tumor cells without affecting normal cells. 

Palliative Care: 
Palliative care is specialized medical care that pro-

vides relief from pain and other symptoms of a serious 
illness. Palliative care can be used while undergoing 
other aggressive treatments, such as surgery, chemo-
therapy or radiation. When palliative care is used 
along with other treatments, people with cancer may 
feel better and live longer. 

Palliative care is provided by a team of doctors, 
nurses and other specially trained professionals. The 
aim is to improve the quality of life for people with 
cancer. This form of care is offered along with curative 
or other treatments the patient may be receiving. 

Alternative Medicine: 
CAM is broadly classified into five different cate-

gories: (1) traditional medicines, (2) mind–body in-
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terventions, (3) biology-based practices, (4) manipu-
lative body-based practices, and (5) energy medicine. 

No alternative medicine treatments have been 
found to cure breast cancer. But complementary and 
alternative medicine helps with the side effects of con-
ventional breast cancer treatment are examined in the 
following areas: pain, chemotherapy, radiotherapy, 
hormonal treatments, and psychoemotional and sur-
vival issues. Many breast cancer survivors experience 
fatigue that can continue for many years. Complemen-
tary and alternative medicine therapies may help re-
lieve fatigue. 

Gentle Exercise: 
Exercise may help you have fewer and less se-

vere side effects from treatment. Research shows 
that exercise can help ease fatigue, lessen anxiety, 
improve quality of life, reduce the risk of lymph-
edema, improve physical function and strengthen 
bones. 

The following exercises are recommended, 
• Avoid inactivity and return to normal daily activ-

ities as soon as possible after diagnosis and treat-
ment. 

• Take part in regular physical activity. 
• Start slowly and build up the amount of physical 

activity over time. 
• Build up to at least 150 minutes of moderate or 75 

minutes of vigorous intensity activity each week. 
Exercise several times a week for at least 10 min-
utes at a time. 

• Include resistance training exercise at least two 
days a week. Stretching exercises at least two days 
each week. 

Managing Stress
Being active is a healthy way for breast cancer sur-

vivors to deal with daily stress. Regular exercise (such 
as yoga) can help reduce stress and anxiety and give 
a sense of control over body. Stress-reduction tech-
niques such as muscle relaxation, visualization, and 
spending time with friends and family are essential to 
manage the stress. 

Join a Support Group: 
Expressing feelings through activities that allows to 

write about or discuss emotions, such as writing in a 
journal, participating in a support group or talking to 
a counsellor. 

SURGERIES

Simple or Total Mastectomy: 
A mastectomy is an operation to remove breast tis-

sue completely. Most mastectomy procedures remove 
the lobules, ducts, fatty tissue and some skin, nipple 
and areola (total or simple mastectomy). Newer sur-
gical techniques such as skin-sparing mastectomy and 
nipple-sparing mastectomy are increasingly becoming 
common. 

Skin-Sparing Mastectomy: 
In a skin-sparing mastectomy, all of the breast skin, 

except the nipple and the areola, is preserved. This 
makes reconstruction easier and most importantly 
avoids making any scars on the breast, allowing for 
better results after breast reconstruction. 

Nipple-Sparing Mastectomy: 
A nipple-sparing mastectomy, also known as an are-

ola sparing mastectomy or subcutaneous mastectomy, 
is a surgical procedure used to remove breast tissue and 
at the same time, preserve the skin, areola and nipple. 

Lumpectomy (Partial Mastectomy): 
The surgeon removes the tumor along with some 

of the normal margin of the breast tissue surrounding 
it. Patient’s undergoing lumpectomy need radiation 
treatment for the remaining breast to reduce risk of 
recurrence. Patients whose breast cancer is detected at 
an early stage when the size of the tumour is small, can 
be offered this procedure safely. 

Contralateral Prophylactic Mastectomy: 
Some women with cancer in one breast may choose 

to have their other healthy breast removed, because of 
a genetic predisposition or strong family history of 
cancer. Most women with breast cancer in one breast 
will not develop cancer in the other breast. This is a 
serious decision which must be taken after discussion 
with the doctor, along with the benefits and risks of 
this procedure. 

Lymph Node Surgery: 
Two main types of lymph node surgery for Breast 

Cancer. 
• Axillary lymph node dissection (ALND): The 

lymph nodes in the armpit are removed at the time 
of the breast surgery. 
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• Sentinel lymph node biopsy: Sentinel lymph node 
biopsy is the removal of the sentinel lymph node 
during surgery. The sentinel lymph node is the first 
lymph node in a group of lymph nodes to receive 
lymphatic drainage from the primary tumor. It is 
the first lymph node the cancer is likely to spread to 
from the primary tumor. A radioactive substance 
and/or blue dye is injected near the tumor. The 
substance or dye flows through the lymph ducts to 
the lymph nodes. The first lymph node to receive 
the substance or dye is removed. 

Breast Reconstruction: 
All women who get a mastectomy should be offered 

the choice of reconstruction (making a new breast) ei-
ther during the initial cancer surgery or later on. The 
procedure can be done by either using the patient’s own 
body tissue like fat from the abdomen and muscle from 
the back or by using implants made of silicone. 

CONCLUSION: 
Breast cancer treatment options available based on 

the type of breast cancer, its stage and grade, size, and 
whether the cancer cells are sensitive to hormones. To-
day there are so many approaches, which can be made 
for the treatment of the cancer of breast such as sur-
gery, radiation therapy chemotherapy, hormonal ther-
apy and recently nanotechnology and gene therapy. 
With advances in screening, diagnosis, and treatment, 
the death rate for breast cancer has declined. In fact, 
about 90% of women newly diagnosed with breast 
cancer will survive for at least five years. Research is 
ongoing to develop even more effective screening and 
treatment programs. Treatment options are helpful for 
the patients to increase the survival rate. 
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ABSTRACT
CPR, or cardiopulmonary resuscitation, is a fundamental skill 
that is required of all medical, nursing, and allied health profes-
sionals. The need of the hour is for people working in medical 
science to constantly update their knowledge and skills because 
medical science is constantly and rapidly changing. The review 
of this article mainly concentrates on both out-of-hospital and 
in-hospital cardiac arrests as well as the obstacles encountered 
by medical rescue personnel in our country. It seeks to explain 
and explore the principles of resuscitation and perfect an opted 
guidelines for present scenario.
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Introduction
The past and present decades most common cause 

of death worldwide is cardiac arrest, also known 
as sudden cardiac death. In the United States alone, 
around 3.5 lakhs patients scramble cardiac arrest each 
and everyyear. It has been increasing drastically be-
yond the expectation in USA as well as developing 
countries. About 6K-7K peoples were die each year in 
India due to cardiac arrest, with 85% of the particular 
deaths occurring outside of hospitals 1,2. Only one in 
ten people forced to the hospital, and others casualty 
were dies on the spot or before reaching to the emer-
gency medical services and multispeciality hospitals. 
So, the Sudden cardiac arrest fatality can be reduced 
by up to 50-60% with proper emergency care, on-site 
resuscitation, prompt referral, with equipped BLS and 
ongoing assessment and care.

History
Cardiopulmonary resuscitation (CPR) acknowl-

edges&precise to Dr.Peter Safar, an Austrian-Ameri-
can anesthesiologist of Czech descent. Dr.Peter&James 
Elam, they are planned the initial steps about CPR is 
easy-to-rememberA-B-C steps, with A representing  
airway, B exhibiting the breathing, and C representing 
chest compressions. An experiment on paralyzed vol-
unteerswere demonstrated this through a series of this 
study.3 This A-B-C system for CPR training was later 
adopted by the American Heart Association (AHA), 
which accept and intended to established standards 
guidelines at CPR in 1973.4 By the 1980s, automated 
external defibrillators (AEDs) hasbeen introduced 
added a standard format and a D for defibrillator had 
included in the ABC resuscitation. Dr Peter wrote the 
book “ABC on Resuscitation” in 1957. Most of the 
world’s resuscitation councils are represented by the 
International Liaison Committee on Resuscitation (IL-
COR), represented in the year of 1992. To consistently 
review and update these guidelines, it collects, delib-
eration, and debates the scientific evidence generated. 
The Indian Resuscitation Council (IRC), an initiated, 
accepted and adopted this guideline Indian Associa-
tion of Anesthesiologists (ISA), has set its inventor on 
advancing the correct and accurate training and edu-
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cation of patients in resuscitation. The residents and 
therapeutic professionals6. In 2020, ILCOR were fol-
lowing these guidelines in 192 countries around the 
world through its Associate Member Council.

Resuscitation
Rescue breathing and chest compressions were in-

cluded in CPR. Chest compressions keep oxygen-high 
blood flowing until the person’s cardiac function and 
breathing are re-established. The manual delivers of 
rescue breathing to promote oxygen to the person’s 
lungs. The entire algorithmic resuscitation procedure 
is commonly referred to as “Basic life support.” BLS & 
ACLS two distinct and ongoing forms of life support, 
are frequently narrated. ACLS involves resuscitation 
by skilled personnel frequently with latest medical aid, 
whereas basic life support involves resuscitation at the 
scene without any latest aids, gadgets, or medicines by 
very minimally trained personnel. Both are AHA-pat-
ented courses that are followed worldwide with only 
minor tweaks or endorsements from the respective 
resuscitation councils. In India, the terms for BLS and 
ACLS, which were both created and endorsed by the 
IRC, are basic cardiopulmonary life support (BLS) and 
comprehensive cardiovascular life support (CCLS).

Cardiac arrest means?
The sudden cessation of heart function is known as 

cardiac arrest. Electrical impulses in the heart that are 
too fast or too messed usually cause it to end abrupt-
ly. Myocardial infarction is the main cause of cardiac 
arrest. The terms “cardiac arrest,” which is caused by 
disruption of electrical impulses, and “heart attack,” 
which is lack of blood supply to the heart, are fre-
quently misunderstood by laypeople. As a result, the 
distinction between the two must to be made abun-
dantly clear during training. Notably, lack of blood 
supply to heart origin is the leading cause of cardiac 
arrest.

The current American Heart Association (AHA) 
updated guidelines is an interesting to note that the 
has removed the requirement for lay rescuers to per-
form a mandatory pulse check in order to determine 
cardiac arrest and instead advises them to initiate 
CPR is required in all cases of suspected sudden car-
diac arrest when a person collapses suddenly, either 
he/she is not breathing at all or breathing abnormally. 
This indicates that the person is in the sudden cardiac 
arrest. Gasping breathing are examples of abnormal 

breathing. Despite the fact that lay rescuers are unable 
to accurately determine whether a victim has a pulse, 
Recent information recommends that the chance of 
injury to a victim who receives chest compressions 
when they are not in cardiac arrest is extremely mini-
mal.7 A victim with no pulse who is not administrated 
cardiopulmonary resuscitation (CPR) has a remark-
ably higher risk of dying than any unintended damage 
from improper chest compressions. The IRC strate-
gies, on the other hand, have always proposed that lay 
rescuers begin CPR when a person becomes suddenly 
unresponsive with irregular breathing or without any 
breathing efforts. This is a noticeable improvement 
because, prior to the year 2020, laypeople were always 
needed to check for the carotid pulse for no more than 
10 seconds to determine cardiac arrest.7 The capacity 
to recognize cardiac arrest and initiate resuscitation 
at the scene. The most essential link in the survival 
chain in all IRC guidelines for laypeople suffering car-
diac arrest outside of hospitals.2 In fact, even if one 
of the connectivity fails, the chances of survival de-
cline by 10%. Figure 1 displays the survival chains for 
both out-of-hospital and in-hospital cardiac arrest, 
according to the AHA. The focus of continuous CPR 
is clearly on the victim’s immediate recognition and 
early transfer.

For lay rescuers trying to respond to the out-of-hos-
pital cardiac arrests, the COLS practice guidelines all 
suggest early rapid recognition, early CPR, and early 
transfer. Airway, breathing, and circulation (ABC) was 
the order of resuscitation in traditional CPR, but Cir-
culation, Airway, and Breathing (CAB) has recently 
taken its place.8 Similarly, the American Heart Asso-
ciation (AHA) believes that compression-only CPR is 
just as suitable as full CPR.9 Compression-only CPR 
is relatively simple and can be performed successfully 
by a layperson or lay rescuer. In reality, one would not 
even require official CPR training to properly under-
stand how it is undertaken. COLS is a modified and 
standardized Indian form of hands-only CPR that is 
suggested &supported by the AHA.

The COLS sequence uses by determining the iden-
tity of the victim and the safety of the scene. If a per-
son collapses suddenly, becomes unresponsive with 
ambiguous or no breathing, and does not respond to 
any kind of stimuli, a lay rescuer should immediately 
begin delivering chest compressions after notifying to 
the emergency medical response team or calling up for 
assistance. This is illustrated by a step-by-step tech-
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nique for a single rescuer and two rescuers. The COLS 
protocol for non-medical CPR for out-of-hospital car-
diac arrest is portrayed in Figure 2.3

Figure 2

During CPR, both hands should be compressed in 
a deliberate rhythm on the bottom half of the sternum, 
typically 2 finger breadths above the xiphisternum, 
or centre of the chest. While performing chest com-
pressions, the rescuer’s palms should be interlocked, 
and the heel of the powerful (dominant) hand’s palm 
should be used to initiate the chest compressions. 
During compression, keep the elbows locked and 
straight. He or she should count to 101, 102, 103, and 
so on. loudly to maintain the same rate and intensity 
of chest compressions. Chest compressions should be 
done at a speed and intensity of 120 compressions per 
minute and at a depth of at least 5 cm, but no more 
than 2.5 inches. The rescuer might also allow the vic-
tim’s chest to fully recoil between compressions with-
out lifting his hands from the victim’s chest or lean-
ing on the victim’s chest. There should be as slight 
interruptions as possible during chest compressions. 
If the rescuer is alone, the chest compression should 
be completed five times for a total of 30 compressions. 
As there are many rescuers, they should keep switch-

ing roles and responsibilities every five cycles until 
signs of spontaneous circulation return or medical 
assistance comes. When two rescuers are present, the 
second provider encourages to administer high qual-
ityCPR,first to press hard and promptly. Figure:3 In 
order to improve neurological status results and sur-
vival chances, COLS seeks to deliver continuous, un-
interrupted chest compressions.10

High-quality CPR consists of the following:
1) To ensure that at least 100 chest compressions 

are done fast and forcefully at a rate of 120 per minute. 
2) To ensure deep enough chest compressions (at 

least 6 millimeters deep).
3) Allowing complete chest recoil between com-

pressions and trying to minimise interruption during 
compressions. CPR should be aborted once the pa-
tient exhibits indication of returning to spontaneous 
circulation, such as becoming consciously aware and 
acknowledging instructions, begin to breathe on their 
own, or relocating all of their limbs.

CPR should not be performed if the venue of the 
incident is unsafe, such as on a highway with big ve-
hicles, at the scene of a fire, or other similar locations. 
In such cases, CPR should be performed once the per-
son has been shifted to a safe location. CPR is not per-
formed if there are apparent indicators of death, such 
as rigor mortis. For laypeople who watch an adult sud-
denly collapse, compression-only CPR or hands-only 
CPR is the ideal method. When the victim collapses 
in front of the rescuer during a witnessed cardiac ar-
rest, CPR is most effective. CPR is delivered in such 

Figure : 1
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instances until help comes and the patient is brought 
to a hospital2. 

Because India is such a densely populated coun-
try, it is particularly desired to have rules generat-
ed throughout that are suited to the confined facili-
ties available. When the victim’s identity is unclear, 
mouth-to-mouth breathing is generally avoided for 
resuscitation. CPR training is invisible to the signifi-
cantly majority of Indians. Because of this restraint 
and the benefits of compression-only CPR, the COLS 
algorithm has been proposed for lay personnel.2 The 
IRC guidelines also include a focused algorithm for 
medical professionals who deliver basic life support 
in scenarios of out-of-hospital cardiac arrest.11 When 
allied health care professionals or trained paramedi-
cal employees arrive on the scene, they should utilize 

the BCLS algorithm for CPR for cardiac arrest victims 
outside of hospitals. 11 It is fairly comparable to the 
AHA’s recommended BLS method. 

As a result, the BCLS survival link chain now in-
cludes early defibrillation. However, COLS alone 
would be sufficient for instructing the vast majority 
of the general target population because the rapid and 
timely availability of an AED at the site is still highly 
controversial in our nation. Figure:4

Additionally, two recovery breaths can be used for 
every thirty chest compressions. After the chest com-
pression has starts, rescue breaths must be delivered 
mouth-to-mouth ventilation, mouth-to-mask, or via 
a bag-mask-valve (BMV) equipment. Following the 
head tilt-chin lift method and Jaw thrust maneuvers, 
a breath should be given over the course of one sec-

 

Figure : 3
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ond, with the jaw thrust being the only preference for 
suspected spinal cord injuries. Since this technique is 
only implied to be used by healthcare professionals, 
mouth-to-mask or rescue breathing with the BMV de-
vice is recommended, with the correct holding of the 
mask over the nose and mouth using the C-E clamp 
technique. Figure:5

Figure : 5

The BCLS algorithm is illustrated in Figure 6. In 
BCLS, the rescuer simultaneously checks for breath-
ing and a pulse. The pulse in either carotid should 
be examined for no more than 10 seconds. During 
this time, he should also keep an eye on the chest for 
breathing movements. A cardiac arrest is indicated by 
the absence of a pulse and irregular breathing, such as 
gasping or excruciating breaths. Focusing on these as-
sessments, the accompanying are three potential clin-
ical scenarios:

1. Normal breathing with carotid pulse present:
The suspect is placed in the recovery position and 

his situation is checked by every 2 minutes or less. He 
should be managed in accordance with established ap-
propriate the stated in the algorithm, based on obser-
vations from repeated assessments. Following the suc-
cessful completion of these steps, the rescuer should 
wait for the emergency medical response team to ar-
rive before transferring the person to the most appro-
priate, nearby medical centre. Figure:7

2. No breathing or abnormal breathing with carot-
id pulse present:

The individual is in respiratory arrest and deserves 
more attention with rescue breathing. With the assis-
tance of a BMV device, normal tidal volume breaths 
should be assessed over a period of 1 second, every 
5 seconds at a speed of 12 breaths/min. A noticeable 
chest rises or heave is thought to indicate adequate 
ventilation. The victim should be acknowledged for 
pulse every 2 minutes or sooner, and the requisite ac-
tions should be taken in consistent with the algorithm. 
The victim should then be taken to the nearest appro-
priate facility quickly as possible. 

3. Abnormal or no breathing without a definite ca-
rotid pulse noted:

The affected person is in cardiac arrest and re-
quires high-quality CPR with 30:2 chest compression 
and rescue breaths. The chest compression tech-
nique is exactly equivalent to that described above 
for COLS. If there is more than one responder, the 
rescuer performing chest compressions and the one 
delivering rescue breaths must switch roles and in-
terchange every five sets of CPR (five cycles of 30 
chest compressions and 2 breaths) in order to pro-
vide effective chest compressions and avoid fatigue. 
Following the conclusion, the of the five sets of CPR, 
the victim should be evaluated by monitoring his or 
her pulse. During this process, you may encounter 
the following situations:

I. Pulse Present: Confirm that breath becomes 
present. If not present, take a breath every 5 seconds 
and evaluate in 2 minutes. Re-evaluate the victim ev-
ery two minutes if there is breath present, up until 
the victim is transferred to the nearest medical fa-
cility. 

II. Pulse Absent: Perform another five rounds of 
CPR while rechecking the carotid pulse. Obviously, it 
depends on whether the pulse is present or not, repeat 
the procedure. If an AED or defibrillator is available, it 
is advised to undertake rhythm analysis rather than a 
pulse check after five rounds of CPR until the sponta-
neous circulation has been restored.

Figure : 4
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Early defibrillation
Defibrillation needs to be performed as soon as 

possible, especially if sudden cardiac arrest has been 
established. A expert rescuer should use an AED or 

manual defibrillator to produce handle the defibrilla-
tion shock. Defibrillation should begin as soon as the 
medical team delivers the AED if one is unreachable. 
High-quality CPR should continue till then. Regard-

 
Figure : 6

Figure 7
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less of the CPR cycle’s state, the first shock should be 
given as soon as possible. After that, depending on the 
rhythm displayed on the defibrillator monitor, the de-
fibrillation should be continued if absolutely required.

Automated external defibrillator (AED)
If an AED is available and can be retrieved, it 

should be used right away.
1. Turn on the AED 
2. now. Follow the instructions spoken 
3. The chest compressions should continue uninter-

rupted as you attach the AED pads. 
4. The need for an electric shock will be determined 

by the AED’s rhythm analysis 
5. During rhythm analysis 
6. avoid touching the victim. If the AED 
7.  prompts you, administer an electric shock. After 

administering the shock, resume CPR, beginning 
with chest compressions. Figure:8

Figure : 8

Defibrillator The following are the steps for using a 
manual defibrillator:

1) Turn on the defibrillator; 
2) Connect the defibrillator’s electrocardiogram 

(ECG) leads or keep the paddles on the chest (one at 
the apex of the heart on the left side, the other below the 
clavicle, on the right side, along the mid-clavicular line).

3) Perform CPR while the lead is attached; 
4) Examine the rhythm. During the rhythm analy-

sis, do not touch the victim. 
5) Charge the defibrillator with 200 J if the rhythm 

is shockable (ventricular fibrillation or pulseless ven-
tricular tachycardia). Keep doing chest compressions 
while charging. Make sure that no part of the rescuer’s 
body touches the victim or his or her bed before ad-
ministering the shock. Start CPR with chest compres-
sions after the shock is given.

6) Continue CPR if the rhythm is non-shockable 
(asystole and pulseless electrical activity; PEA).

Depending on whether the defibrillator is mono-
phasic or biphasic, the shock energy should be 200 J 
or 360 J. If the defibrillator’s monophasic or biphasic 
essence is uncertain, the maximum shock energy that 
can be delivered should be chosen. Figure:9

Recovery position 
If transient circulation and normal breathing re-

sume, the individual should be placed in the left- or 
right-lateral recovery position until help arrives. This 

Figure 9
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expanding airway patency and allows for the drainage 
of oral secretions. Every two minutes, or earlier if re-
quired, he or she should be re-evaluated.

Transfer 
The victim should be transferred as soon as fea-

sible to the adjacent appropriate organization since 
they require decisive advanced medical care as well as 
monitoring of the underlying cause of the cardiac ar-
rest. The algorithm’s establishment of a defibrillator is 
unique and adapted to the Indian environment, where 
AEDs are exceptionally rare. 

COLS/ACLS 
A meticulous strategies are required for the best pos-

sible outcome in the hospital management of a patient 
who has suffered a cardiopulmonary arrest. The AHA’s 
ACLS algorithm, shown below, is nearly equivalent to 
the CCLS algorithm, which is a simpler algorithm-based 
method for cardiac arrest victims inside the hospital 
until ROSC (return of spontaneous circulation). 2 The 
person monitoring the patient collapse in the CCLS for 
in-hospital cardiac arrest should activate Code Blue or 
call the local rapid response team (RRT) in accordance 
with the institutional protocol. Each hospital should be 
given a Code Blue speed dial number, which should be 
prominently displayed everywhere. The Code Blue team 
or RRT must be formed using the duty roster, and their 
contact information must be made readily available. Fol-
lowing the authentication of Code Blue, the pulse and 
breathing should be monitored simultaneously. Chest 
movements during this time should be monitored for 
breathing. It takes 5 to 10 seconds to check the carotid 
pulse. A cardiac arrest is indicated by the absence of a 
carotid pulse and by abnormal breathing, such as gasp-
ing or excruciating breaths.If there is any uncertainty 
regarding the patient’s pulse or breathing, cardiac arrest 
is assumed, and high-quality CPR must begin immedi-
ately. Rescue breathing and chest compressions are used, 
as was previously mentioned. Without regard to breath-
ing, continuous chest compressions should be given at 
a pace of 120 compressions per minute, and one breath 
should be given every six seconds at a rate of 10 breaths 
per minute (there is no need to maintain a compres-
sions-to-ventilation ratio). Similar to BCLS, two rescuers 
should alternate positions every two minutes to ensure 
high-quality CPR. Chest compressions should never be 
postponed if advanced airway insertion or endotracheal 
intubation are necessary. Figure:10

If the victim is carrying a cardiac monitor, defibril-
lator pads, or other similar devices, the rhythm should 
be examined on the monitor rather than by taking 
the victim’s pulse. A pulse check may still be required 
in some circumstances, such as to confirm a regular 
rhythm without a pulse (Pulseless Electrical Activity) 
and to distinguish between Ventricular Tachycardia 
with and without a pulse. Defibrillation needs to be 
given as quickly as feasible when a patient has a sud-
den cardiac arrest that is seen. Figure:11

Having access to the venous system If breathing and 
chest compressions persist, venous access must be ob-
tained quickly. The peripheral vein is the most typical 
route. Intra-osseous access was one of the most favoured 
choices when IV access was unavailable. 7 If the patient 
is already intubated, the current recommendations still 
advocate the endotracheal approach. Airway adminis-
tration If the appropriate skill is available, a definitive 
airway can be provided via an endotracheal tube. The 
intravenous dose should be 2-2.5 times higher than the 
intratracheal dose, which should be diluted to 10 mL. 
Supraglottic airway devices (SADs) should be used if 
endotracheal intubation doesn’t seem to be a possibility. 
12 End-tidal capnography (ETCO2) should be utilized 
to verify that SADs were properly positioned. However, 
if the BMV is at its best, chest compressions must con-
tinue without interruption, and final airway securing 
must be postponed until trained aid is available.

Antiarrhythmics: 
Once the vascular access is established, an adrenaline 

bolus (1 mg) should be given for all rhythms. Repeat this 
procedure every three to five minutes. The management 
of adrenaline should begin immediately 8. The periph-
eral venous access must be flushed with 20 milliliters of 
normal saline before administering any drugs. The limb 
should also be raised for 10 seconds after injection to 
help it enter the central circulation. After three rounds of 
CPR, amiodarone 300 mg intravenously should be slowly 
delivered if arrhythmias still exist. Amiodarone 150 mg 
intravenously must be given if the arrhythmia persists. 
Lignocaine can be used as a substitute if amiodarone is 
unavailable or contra indicated.

Assessment and treatment 
of the reversible causes 

The suitable investigations should be recom-
mended after evaluating the patient’s medical histo-
ry, physical assessment, and medical records for any 
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anticipated underlying causes of the cardiac arrest. 
It must be highlighted, nevertheless, that throughout 
this process, chest compressions and other resuscita-
tion techniques cannot be stopped. The most com-
mon reversible causes of cardiac arrest are generally 
5 Hs and 5 Ts. which include myocardial infarction, 
hypovolemia, hypoxia, hyper- or hypokalemia, ten-
sion pneumothorax, cardiac tamponade, medication 

toxicity, and pulmonary embolism. sometimes re-
ferred to as H+ ion acidosis. Also referred to as H+ 
ion acidosis. They must be addressed largely during 
blood testing and clinical exams. Transfer Following 
a successful resuscitation, the patient should be sent 
to a high dependency unit or a critical care unit for 
final advanced medical procedure and post-resusci-
tation care. 

Figure : 10
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Care after resuscitation Following ROSC, 
A distinct unit needs to provide certain patient 

with specialized care. Not only is it vital to ensure to 
oxygenation and perfusion during this period, but it’s 
also vital to treat the cardiac arrest’s recommended to 
investigate once more. To keep normocarbia, the frac-
tion of inspired oxygen (FiO2) should be decreased as 

quickly as feasible to values that are tolerable. Expert 
advice is crucial when deciding if coronary procedures 
are mandatory. A mean arterial pressure of greater 
than 65 millimetres should be maintained for opti-
mum organ perfusion. Targeted temperature control 
should be utilized to keep the temperature below 36 
degrees Celsius if the patient doesn’t awaken after be-

 
Figure : 11
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ing revived. 8,12 In conclusion, both within and out-
side of a hospital, the care of patients who have had a 
cardiopulmonary arrest requires timely identification 
as well as high-quality resuscitation, including de-
fibrillation whenever it is practicable to do so. If the 
resuscitation algorithm was followed, the overall result 
would be better. As of right now, compression-only 
CPR is advised, along with timely referral or trans-
fer. The mortality rate can be decreased by up to 40% 
while still doing resuscitation if the cardiac arrest’s 
cause is simultaneously found and treated, along with 
providing the necessary post-resuscitation treatment.

Conclusion
Early identification and high-quality resuscitation, 

including defibrillation, if possible, are required for 
the care of patients with cardiopulmonary arrest both 
within and outside the hospital. Following increase 
the total resuscitation algorithms would result. For 
lay rescuers, current recommendations and guide-
lines urge compression-only CPR and prompt referral 
or transfer. Simultaneous detection and correction of 
the aetiology of the cardiac arrest, as well as adequate 
post-resuscitation treatment, can cut mortality by up 
to 40%. 13
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Abstract
Smoking is primarily responsible for the development of chron-
ically obstructing pulmonary disease (COPD), a breathing con-
dition that is treatable and preventable. One of the environmen-
tal challenges that cannot be ignored is air pollution. Extended 
exposed to contamination slows or harms the treatment of the 
lungs in COPD patients. Air quality, temperature, humidity, and 
dusty density tracking are given top priority during the prod-
uct’s development. Because Bronchitis is a disease that may be 
treated, air quality is essential. The major objective of this re-
search is to develop a method for monitoring air quality that 
will alert patients to it and promote awareness. This product will 
assess how COPD patients are affected by exposure to poor air 
quality. A model mobile device that continually monitors ven-
tilation rate, breathing rate, physically activity, nap quality, the 
possibility of respiratory problems, and the degree of distress 
and tiredness was developed in order to fulfil this unmet need. 
The information stored by this gadget would be accessible from 
portable devices all around the world via a safe central server. 

Keywords
Chronic obstructive pulmonary disease (COPD), Lung Disease, 
Dust sensor, Air Quality Monitoring, IoT. 
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Introduction: 
Breathing problems are a hallmark of the progres-

sive lung disease persistent obstructed pulmonary dis-
ease (COPD). Long-term exposure to irritant gases or 
particulates, most frequently from cigarette smoke, is 
what causes COPD. People who have COPD are more 
likely to suffer from other illnesses, such as heart dis-
ease, lungs cancer, and other pulmonary infections. 
Although there is no known cure for COPD, there are 
medications that can aid with symptom relief and de-
crease the disease’s development [1]. 

The third most common cause of death in the US 
is COPD, according to the CDC. One must first com-
prehend COPD in order to adequately address it [2]. 
An elevated chronic inflammatory response in the air-
ways and lungs to noxious particles or gases charac-
terises COPD, which is a “common, preventable, and 
treatable disease” that is characterised by persistent 
airflow limitation that is typically progressive. Simply 
put, COPD is a condition that makes it difficult for 
you to breathe normally for a lengthy period of time 
and worsens over time [3]. 

A form of obstructive lung disease called COPD is 
characterised by persistent breathing issues and lim-
ited airflow. Over time, COPD frequently gets worse 
and can result in impairment, hospitalization, and 
even death [4]. There are, however, medicines that 
can aid in symptom improvement and quality of life. 
We shall go over the causes, symptoms, diagnosis, and 
management of COPD in this essay [5]. 

COPD is a lung condition that worsens over time 
and impairs breathing. Although there is no cure for 
COPD, there are medications that can help control 
the condition and enhance the quality of life for the 
patient [6]. Utilizing the Internet of Things (IoT) to 
track the patient’s condition and give their care team 
real-time feedback is one such treatment. The Internet 
of Things (IoT) is a network of connected devices that 
can share and collect data [7]. 

An innovative and developing field of research is 
the management of COPD utilising the Internet of 
Things (IoT). COPD is a lung condition that worsens 
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with time and necessitates ongoing monitoring and 
treatment. The Internet of Things (IoT) is a network 
of actual physical things, tools, and sensors that are 
linked to the internet and have the ability to talk to one 
another. IoT applications in the treatment of COPD 
can assist patients in controlling their condition, keep-
ing track of their symptoms, and getting prompt ther-
apies [8]. 

Literature Review: 
In this research, we suggest a unique strategy based 

on cutting-edge Internet of Things (IoT) techniques to 
implement the air quality monitoring system. The sys-
tem’s portable sensors collect real-time data on air qual-
ity, which is transmitted across a low-power wide area 
network. All air quality data is processed and analysed 
by the IoT cloud. The created and successfully applied 
hardware and software-based air quality monitoring 
system works well in metropolitan environments. The 
experimental findings, which in part aid in revealing 
changes in air quality patterns, show the suggested sys-
tem’s dependability in air quality sensing [9]. 

Air pollution is a significant environmental issue 
that also has a negative impact on people’s health. The 
significance of monitoring and regulating pollution 
emissions becomes more pertinent and essential for 
battling the disease when taking the COVID-19 pan-
demic scenario into account. In an effort to make a 
contribution using technical tools, this work proposes 
an IoT-based system with simple sensors to track the 
healthiest pollutants at an early stage, in accordance 
with World Health Organization standards. The pro-
posal outlines the hardware layer development of a 
tool that can measure pollution concentrations [10]. 

It is noteworthy that the suggested system mainly 
relies on IOT, emits alerts every minute, and retains 
information every second. The LCD monitor that 
comes with this device shows the pollution level as of 
the moment. AQM is at the most noticeable position 
because to the increasing incidence of pollution. The 
amount of pollution in the air is measured by the Air 
Quality Index. The information that AQM gathered, 
both negative and positive, will be represented graphi-
cally and digitally on a sizable LCD screen. More assis-
tance will be provided if the hazardous gas concentra-
tion is known. Additionally, the proposed approach, 
which uses the Global Positioning System (GPS) to 
identify pollution data globally, is biassed by the An-
droid application [11]. 

Using semiconductor sensors, this system deter-
mines the concentrations of gases such as CO, CO2, 
SO2, and NO2.The sensors will transmit information 
about various environmental factors to the raspberry 
pi, which serves as a base station. Realization of sensor 
data is displayed on a Raspberry Pi 3 powered Web-
server. Data will be displayed on a webpage using a 
MEAN stack. The fundamental objective of the pro-
posed endeavour is to build a low-cost infrastructure 
that would allow data collecting and distribution to all 
parties [12]. 

The standalone real-time air quality monitoring 
system presented in this study includes the following 
variables: temperature, humidity, atmospheric pres-
sure, PM 2.5, carbon dioxide, and carbon monox-
ide. One of the numerous contemporary Internet of 
Things applications is our air quality monitoring sys-
tem. A low-cost, ARM-based minicomputer known 
as the Raspberry Pi collects and transmits data from 
several sensors using a novel approach made possible 
by the convergence of the Internet of Things and cloud 
computing. The system is being tested in Delhi, where 
the results are tallied and contrasted with information 
provided by the city’s environmental control organiza-
tion. IBM Bluemix Cloud displays the measured pa-
rameter values [13]. 

This study suggests a LoRa-enabled Internet of 
Things framework for a home air pollution monitoring 
system. The University of Rwanda’s Department of Sci-
ence and Engineering erected two calibrated meteoro-
logical surveillance instruments for CO 2 and PM 2.5, 
which are crucial for monitoring air quality [14]. The 
gateway that connects the sensing to the cloud compo-
nent of the network and supports LoRaWAN then sends 
the parameter values that were measured to the cloud. 
The developed Web-based consumer interaction dash-
board allows end customers to access the system and get 
the data in complement to the statistical data [15]. 

Proposed Methodology: 
The MQ-135 Air Quality Management Biosensor, 

the DHT 22 humidity and temperature sensors and 
the GP2Y1010AU0F Sharp PM2.5 dusty sensor are all 
operated by the integrated Arduino board that powers 
this product. This item features two displays: a touch-
screen LCD and an Android app that show data and 
all statistics. Each and every circuit is safely contained 
within the air quality control unit-specific bioprinted 
enclosure. Figure 1 shows the proposed model. 
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The product’s development focused on determining 
the levels of pollution, moisture, temperature, and PM 
2.5 particle density. Air quality is important because 
COPD is a disease that can be treated. The main objec-
tive of this study is to create an air quality assessment 
system that will inform patients about the air quality 
and raise consciousness. This tool will compute expo-
sure and assess how COPD patients are impacted by low 
air quality. This gadget is powered by a combination of 
the dust detector, Arduino, humidity and temperature 
sensor, and air quality control sensing element. This de-
vice has a dual screen that displays information on both 
an LCD screen and a mobile platform. 

The air quality sensor is an important device that 
can be used to monitor the air quality in a given area. 
There are many different types of air quality sensors, 
each with its own unique features and benefits. Air 
quality sensors can be used for a variety of applica-
tions, including monitoring indoor air quality, moni-
toring outdoor air quality, and even monitoring the air 
quality in a specific area. 

The goal of this project is to use the Internet of 
Things (IoT) to regulate environmental variables like 
temperature, humidity, and air quality, making the 
environment more habitable. The temperature and 
humidity sensors are used to gauge the ambient air’s 

temperature and humidity. After processing, the sen-
sor results are displayed on a web server. Using the 
Internet, the user can access these values from any lo-
cation in the world. 

A composite sensor that monitors both tempera-
tures and comparative moisture is the DHT11 tem-
peratures and moisture sensor. The sensor generates 
a quantitative signal on the data pin after measuring 
the ambient air using a thermistor and a capacitive 
humidity detecting device. The sensor is incredibly 
simple to use because it is validated and doesn’t need 
any additional parts. A reasonably priced sensor, the 
DHT11, offers accurate readings of both heat and hu-
midity. Both temperature and humidity are measured 
using the DHT22 sensor. The sensor can also be used 
to track changes in humidity and temperature. The 
sensor can be used to gauge the ambient temperature. 
The environment’s humidity can be measured with the 
sensor as well. 

The system for measuring the quality of the air 
includes a dust sensor. The dust sensor works on 
the premise of using light scattering to identify the 
presence of dust particles in the atmosphere. A light 
source, a scattering chamber, and a photodetector 
make up the dust sensor. A beam of light is sent into 
the scattering chamber by the light source. 

Power unit

MQ 135 sensor

DHT 22 sensor

Dust sensor

LCD touch display

IoT module

Cloud server and 
telegram alert

Figure 1: Proposed model
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The respiratory disorder known as chronic ob-
structive pulmonary disease (COPD), which is treat-
able and avoidable, is mostly brought on by smoking. 
Air pollution is one of the pressing environmental 
issues. Patients with COPD who are exposed to pol-
lution for an extended period of time experience slow-
er or worse lung healing. The creation of the product 
places a high premium on tracking air quality, tem-
perature, humidity, and dust density. Air quality is 
important because COPD is a condition that can be 
treated. This study’s main goal is to provide a mech-
anism for tracking air quality that will warn patients 
about it and raise awareness. With the use of this tool, 
researchers will examine how breathing in polluted air 
affects COPD patients. 

Results and Discussion: 
Due to the rising popularity of health self-monitor-

ing and the accessibility of new gadgets, there has been 
an increase in the use of technology to treat chronic 
illnesses in recent years. A system of interconnected 
gadgets and sensors that can gather and exchange 
data is known as the “Internet of things. IoT has a 
wide range of possible uses in healthcare, from remote 
patient monitoring to medication adherence. In this 
essay, we’ll concentrate on how Internet of Things 
technology might be used to treat chronic obstructive 
pulmonary disease. 

The use of internet-connected devices, or the ‘In-
ternet of Things, ’ is commonplace in many indus-
tries. In healthcare, this technology is increasingly 
being used to manage chronic conditions such as 
COPD. 

IoT has been proposed as a fresh approach to a 
number of problems in the treatment of COPD pa-
tients. The Internet of Things (IoT) is a network of 
connected hardware, software, and sensors that can 
gather and share data. By supplying real-time data that 
can be utilised to optimise care, the usage of the IoT 
in healthcare has the potential to improve patient out-
comes. The Internet of Things has been used in many 
contexts, including the monitoring of individuals with 
chronic illnesses like diabetes. The system’s implemen-
tation is shown in Figure 2.

A example of the metabolic measurement val-
ues shown in the mobile-friendly diagnostic app are 
shown in Figure 3.A list of operations and client in-
formation can be shown for the doctors’ convenient 
access. 

Figure 2: Hardware implementation

Figure 3: Telegram sever

It has been demonstrated that oxygen injections in 
COPD patients improved pulmonary stability, neu-
rocognitive effectiveness, and hemodynamics, which 
reduced hospitalization, decreased the number of 
exacerbations in patients, improved quality of life, 
increased potential for effort, and strengthened pre-
scription compliance. Because it is administered to the 
proper patient and used appropriately, the benefits of 
this procedure are better; nevertheless, it could also be 
less successful for a variety of reasons. 
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Conclusion: 
A series of illnesses together referred to as “chronic 

obstructive pulmonary disease” (COPD) significant-
ly affect patients’ quality of life and healthcare costs. 
These ailments interfere with healthy breathing. There 
aren’t many Internet of Things (IoT) systems that are 
expressly made to monitor and manage COPD pa-
tients, according to the research. These technologies, 
however, are not intended to integrate Smart City ser-
vices or the enormous amount of data that an IoT de-
ployment creates on a wide scale. The major objective 
of this research is to develop a method for monitoring 
air quality that will alert patients to it and promote 
awareness. This product will assess how COPD pa-
tients are affected by exposure to poor air quality. This 
tool will compute exposure and assess how COPD pa-
tients are impacted by low air quality. This gadget is 
powered by a combination of the dust detector, Ardu-
ino, humidity and temperature sensor, and air quality 
control sensing element. This device has a dual screen 
that displays information on both an LCD screen and 
a mobile platform. 

References: 
1. Nasution, T. H., Muchtar, M. A., & Simon, A. 
(2019, October). Designing an IoT-based air quality 
monitoring system. In IOP Conference Series: Ma-
terials Science and Engineering (Vol. 648, No. 1, p. 
012037). IOP Publishing.
2. Pal, P., Gupta, R., Tiwari, S., & Sharma, A. (2017). 
IoT based air pollution monitoring system using Ar-
duino. International Research Journal of Engineering 
and Technology (IRJET), 4(10), 1137-1140.
3. Shah, H. N., Khan, Z., Merchant, A. A., Moghal, 
M., Shaikh, A., & Rane, P. (2018). IOT based air pollu-
tion monitoring system. International Journal of Sci-
entific & Engineering Research, 9(2), 62-66.
4. Barot, V., Kapadia, V., & Pandya, S. (2020). QoS 
enabled IoT based low cost air quality monitoring 
system with power consumption optimization. Cyber-
netics and Information Technologies, 20(2), 122-140.
5. Hawari, H. F., Zainal, A. A., & Ahmad, M. R. 
(2019). Development of real time internet of things 
(IoT) based air quality monitoring system. Indonesian 
Journal of Electrical Engineering and Computer Sci-
ence (IJEECS), 13(3), 1039-1047.
6. Gupta, H., Bhardwaj, D., Agrawal, H., Tikkiwal, V. 
A., & Kumar, A. (2019, February). An IoT based air 

pollution monitoring system for smart cities. In 2019 
IEEE International Conference on Sustainable Ener-
gy Technologies and Systems (ICSETS) (pp. 173-177). 
IEEE.
7. Muthukumar, S., Mary, W. S., Jayanthi, S., Kiruth-
iga, R., & Mahalakshmi, M. (2018, July). IoT based air 
pollution monitoring and control system. In 2018 In-
ternational Conference on inventive research in com-
puting applications (ICIRCA) (pp. 1286-1288). IEEE.
8. Xiaojun, C., Xianpeng, L., & Peng, X. (2015, Jan-
uary). IOT-based air pollution monitoring and fore-
casting system. In 2015 international conference on 
computer and computational sciences (ICCCS) (pp. 
257-260). IEEE.
9. Zheng, K., Zhao, S., Yang, Z., Xiong, X., & Xiang, 
W. (2016). Design and implementation of LPWA-based 
air quality monitoring system. IEEE Access, 4, 3238-
3245.
10. de Medeiros, H. P. L., & Girão, G. (2020, Septem-
ber). An IoT-based air quality monitoring platform. 
In 2020 IEEE International Smart Cities Conference 
(ISC2) (pp. 1-6). IEEE.
11. Manikandan, P., Reddy, B. N. K., Bhanu, M. V., Ra-
mesh, G., & Reddy, V. P. (2021, July). IoT Based Air 
Quality Monitoring System with Email Notification. 
In 2021 6th International Conference on Communica-
tion and Electronics Systems (ICCES) (pp. 616-620). 
IEEE.
12. Parmar, G., Lakhani, S., & Chattopadhyay, M. K. 
(2017, October). An IoT based low cost air pollution 
monitoring system. In 2017 International Conference 
on Recent Innovations in Signal processing and Em-
bedded Systems (RISE) (pp. 524-528). IEEE.
13. Kumar, S., & Jasuja, A. (2017, May). Air quali-
ty monitoring system based on IoT using Raspberry 
Pi. In 2017 International conference on computing, 
communication and automation (ICCCA) (pp. 1341-
1346). IEEE.
14. Twahirwa, E., Mtonga, K., Ngabo, D., & Kumaran, 
S. (2021, May). A LoRa enabled IoT-based Air Quality 
Monitoring System for Smart City. In 2021 IEEE World 
AI IoT Congress (AIIoT) (pp. 0379-0385). IEEE.
15. Ayele, T. W., & Mehta, R. (2018, April). Air pol-
lution monitoring and prediction using IoT. In 2018 
second international conference on inventive commu-
nication and computational technologies (ICICCT) 
(pp. 1741-1745). IEEE.



Issue 26. February 2023 | Cardiometry | 609

ORIGINAL RESEARCH Submitted: 2.11.2022; Accepted: 28.11.2022; Published online: 25.12.2022

Internet of Things and Cloud 
controlled Remote Health 
Management System 
in Telemedicine 
for Healthcare Facilities
K. Balasubadra1, V. Prasanna Srinivasan2, J. Umamageswaran3

1Department of Information Technology, R. M. D. Engineering 
College, Kavaraipettai, Chennai, Tamil Nadu, India. 
2Department of Information Technology, R. M. D. Engineering 
College, Kavaraipettai, Chennai, Tamil Nadu, India. 
3Department of Information Technology, R. M. K. Engineering 
College, Kavaraipettai, Chennai, Tamil Nadu, India. 

Email: 
1kbalasubadra@gmail.com, 
2vas.sri81@gmail.com, 
3j.umamageswaran@gmail.com

Abstract
Telemedicine, one of the most well-liked and quickly evolv-
ing medical applications, enables patients and the general 
public to access better and quicker medical care. To enable 
the process of acquiring detailed information indicative of 
our physical and mental health for the optimum patient 
health monitoring, networked sensors are either wearables 
or implanted in our everyday environments. This project 
provides a detailed explanation of the methodology used 
as well as a number of design factors that should be taken 
into account when developing a patient health monitoring 
system. This method records the patient’s vital signs, such as 
their heart rate and temperature, and sends an alert to the 
desired smartphone app. The proposed system is primarily 
intended for the countryside Indian population who suffers 
from hypertension and hypotension. It is also programmed 
to detect pre-cardiac arrest situations so that people in re-
mote areas can take precautions and seek help from a med-
ical or healthcare unit. Biomedical and photo-electronic sen-
sors are employed to record the input parameters, with the 
analytical portion being handled by a computer. Live server 
demonstrations of the outcomes are made. 
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Introduction: 
The Internet of Things is an innovative technology 

that links common devices to the internet. It’s excit-
ing to consider applying this concept to the medical 
industry since it might provide providers of medical 
services with a wealth of knowledge, they can use to 
treat patients in novel and inventive ways. It can also 
help cut costs by replacing pricy medical equipment 
with more flexible, less expensive alternatives. Howev-
er, there are many challenges in this developing indus-
try. Implementing safety protocols for the internet of 
things in healthcare, for example, is challenging. Many 
devices are completely devoid of any safety safeguards. 
It’s possible that a blood pressure monitor given to 
a hospital ward for a sick child won’t have a built-in 
system to safeguard the needle. On the bedside table, 
there is no built-in switch to turn off the lamp when it 
is not in use. As a result, there is still much to be done 
in this field before these devices may be employed to 
enhance patient care [1]. 

The concept of the internet has been around for a 
while, but it has only just entered everyone’s daily lives. 
The widespread use of the internet is directly related to 
the quick increase in the number of connected devices. 
These devices include smartphones and drones, and 
since everything is connected to the internet, it may 
all receive data [2]. These connections have produced 
the “Internet of Things” (IoT). The Internet of Things 
(IoT) has several advantages for daily living, including 
improved business and healthcare operations. The IoT 
market is anticipated to grow from $335.9 billion in 
2016 to $639.1 billion by 2026.The market expansion 
is being driven by large corporations who are heavily 
investing in IoT solutions. They do this because tech-
nology can save expenses and improve operations [3]. 
Monitoring systems can help organisations enhance 
their customer service and product quality. Numerous 
industries, including healthcare, will benefit from the 
new Internet of Things solutions. Doctors can moni-
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tor their patients’ health and offer any necessary med-
ical assistance in hospitals using this technology. This 
entails monitoring your breathing rate, blood pres-
sure, and body temperature. It can also alert medical 
staff to any unusual health information gathered from 
patients [4]. 

The level of healthcare service development re-
quired to address the population’s healthcare demands 
has not yet been attained in some remote areas of the 
nation. A mobile monitoring system that employs 
short message service and affordable hardware has 
been created and put into use to allow the transfer of 
the patient’s temperature, blood pressure, and heart 
rate [5]. For instance, if a patient needs to call an am-
bulance in an emergency while taking their primary 
medication, this system might help fully automate the 
process, saving their life. As a result of the potent fu-
sion of information and communication technologies 
(ICT) and medical science, telemedicine is a new field 
of health research. Along with a few other uses, it of-
fers a lot of potential for overcoming the difficulties 
associated with providing social insurance to rural 
and provincial areas [6]. 

It is an innovative strategy for improving health-
care delivery over large distances, utilising telecom-
munications and cutting-edge information technolo-
gies. Through this technology, patients and healthcare 
professionals can communicate with one another, 
ensuring ease and dedication. It securely moves sen-
sitive data from one location to another. This project 
involves the design and development of an autono-
mous wireless system for telemedicine and remote pa-
tient monitoring. The system’s main purpose is to use 
GSM communication to show the doctor the patient’s 
body temperature, blood pressure, and heart rate. 
In hospitals, a doctor or another paramedical staff 
member typically keeps track of a patient’s condition 
at all times by monitoring the patient’s temperature, 
blood pressure, and heart rate. This method is very 
time-consuming [7]. 

Literature Review: 
Telemedicine is the provision of clinical treatment 

remotely using electronic communications and infor-
mation technology. It uses real-time and store-and-for-
ward interaction. Telemedicine and telehealth technol-
ogies are expanding quickly in the healthcare sector and 
have the potential to lower costs for insurers, providers, 
and patients in a variety of contexts. Patients who are 

socially or economically disadvantaged and need spe-
cialised care will greatly benefit from the research done 
using telemedicine technologies. This paper examines 
the emerging trends in paediatric populations as part 
of a systematic literature review and offers a scoping re-
view of the available research [8]. 

The telemedicine system consists of both hard-
ware and software elements at the doctor and patient 
ends. Telemedicine has many prominent applications 
in the field of cardiology, where the electrocardio-
gram (ECG) is the main diagnostic tool. In addition 
to a data transmission system based on an internet 
network, this paper suggests an image-based method 
for continuously streaming ECG signals from a digital 
camera for image capture, data extraction, and analy-
sis using MATLAB tools [9]. The technique transmits 
an image of the vital signs and machine parameters 
from the ICU monitoring device over the internet us-
ing a webcam. The consulting physician can then view 
this original picture on an ANDROID phone [10]. 

The procedures taken to develop and construct a 
low-cost modular monitoring system prototype are 
described in the current work [11]. This device, which 
was created using low-power, specially designed sen-
sor arrays for EKG, SpO2, temperature, and move-
ment, intends to provide mobile support for quicker 
and better medical actions in emergency situations. 
These sensors’ interfaces have been created using 
the IoT model, where a central control unit exposes 
a RESTful-based Web interface that ensures platform 
independence and offers a flexible means of adding 
new parts [12]. 

We can utilise telemedicine terminology to re-
motely check on patients thanks to the capabilities of 
smartphones [13]. The mobile phone has evolved into 
one of our most prized things. The planned system is 
primarily designed for hypertensive and hypotensive 
rural Indians, and it is also set up to record pre-cardi-
ac arrest circumstances so that individuals in remote 
locations can take safeguards before calling a med-
ical or healthcare unit for aid. Photo-electronic and 
biological sensors record the input properties, and a 
CPU performs the analysis. You can view the results 
instantly with an Android app [14] [15]. 

Proposed Methodology: 
This project provides a detailed explanation of the 

technique utilised as well as a number of design fac-
tors that should be taken into account when develop-
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ing a patient health monitoring system. This method 
records the patient’s vital signs, such as their heart rate 
and temperature, and sends an alarm to the specified 
smartphone app. A notification message with a med-
ical graph and details on the patient’s health is sent to 
authorised medical staff and doctors in the event of an 
emergency. The doctors can also instantaneously pro-
vide the patient advise via a smartphone app that con-
nects to Wi-Fi. The approach suggested for this project 
makes telemedicine implementation simpler and more 
affordable. Figure 1 shows the model of the system. 

The doctor’s portal will accept keyboard input, re-
trieve all the data it has gathered from the database 
server, and use the database to provide the patient the 
doctor’s status updates and chat messages. A straight-
forward story board with a few figures has been made 
in order to make the application as helpful and us-
er-friendly as feasible. 

The Arduino project offers the Arduino integrat-
ed development environment (IDE), a cross-platform 

Java programme. The IDE for processing and wiring 
languages is where it originates. It was designed for 
those with little experience with electronics. It pro-
vides a simple one-click system for uploading pro-
grammes to an Arduino board as well as a code editor 
with syntax highlighting, brace matching, automatic 
indentation, cutting and pasting text, searching and 
replacing text, and other features. A text console, a 
message box, a toolbar with buttons for typical opera-
tions, and a number of menus are also present. 

Results and Discussion: 
The creation of a wireless system for tracking pa-

tients’ health is the goal of this research. In this initia-
tive, we monitor the patients’ physiological parameters 
such their blood pressure, temperature, and heart rate. 
As our project developed, we ran into the COVID-19 
pandemic, also referred to as the coronavirus pan-
demic, which caused delays. Additionally, we were un-
able to order the project-related equipment in a timely 

Temperature 
sensor

Heart beat 
sensor

IoT module

Doctors phone

Display

Battery 

Figure 1: Proposed model
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manner. Furthermore, because our project partners 
are dispersed around the globe, it becomes difficult 
for everyone to access the project. Figure 2 Hardware 
implementation. The workflow of the system is shown 
in Figure 3.

Figure 2: Hardware implementation

Start

Initialize the 
modules

Get the patient parameters

Heart beat and 
temperature 

Display on the server

SMS alert to doctor

Communicationthorough
tele infrastructure

Stop

Figure 3: Workflow of the system

Finally, after carrying out all necessary steps, we are 
able to put our idea on the Virtual System for Patient 
Monitoring using Telemedicine into practice. And our 
project’s final product is seen below Figure 4.

 
Figure 4: SMS alert to doc

In this project, several design factors that must be 
taken into account while creating a system for tracking 
patient health are thoroughly addressed. This tech-
nique records the patient’s vital signs, such as their 
temperature and heart rate, and sends an alarm to 
the designated smartphone app. A notification mes-
sage with details on the patient’s health and a medical 
graph is sent to authorised medical staff and doctors 
in the event of an emergency. The doctors can also 
provide the patient with immediate advise through a 
smartphone app that is connected to Wi-Fi. The ap-
proach suggested for this project simplifies and lowers 
the cost of telemedicine implementation. 

Using a smartphone, the project’s patient health 
monitoring is carried out. Two distinct sensors are 
used to record the patient’s heartbeat, vital signs, and 
body temperature. A processing unit called a NodeM-
CU subsequently processes the acquired data. The 
processed data is subsequently sent through a wireless 
network. This article describes the hardware and soft-
ware designs for the patient health monitoring system. 
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The mechanical, architectural, electrical, and elec-
tronic circuitry are all covered in the hardware sec-
tion. A NodeMCU and smart phone application are 
programmed utilizing a transmission unit like Wi-Fi 
in the software component. 

Conclusion: 
We come to the conclusion that sensor devices are 

employed to monitor medical care and provide all 
sensor data to the physician. If any patient situation 
is critical, use GSM technology to send an emergency 
notification message to the doctor while doing health 
care monitoring. This technique guarantees that the 
patient receives immediate medical attention before 
it is too late. Continuously monitoring one’s health 
and managing diseases effectively at a reasonable 
cost are the only ways to ensure the financial stabili-
ty of the healthcare system. Using sensors that collect 
data from sensors and are controlled by an Arduino 
controller, such as temperature, blood pressure, and 
heart rate sensors. The system can continuously track 
a patient’s health and, in the event of any problems, 
send a text message to the designated mobile number. 
through GSM. The hardware is put into use after the 
output is examined. 
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ABSTRACT
Life span of an average person at present is 60 to 75 years but 
lot of people are expiring due to accidents or because of the 
health issues they have. One of the main health issues that peo-
ple are experiencing is skin cancer, it will give only five-year life 
to the people who are suffering from skin cancer. 5 years’ life we 
can’t live at our satisfaction people also need regular diagnosis 
to make their five years of life. Not every person dying because 
of the skin cancer, only the person who are unaware of their 
situation are one facing serious problems, so to overcome this 
problem we are making a machine learning model that makes 
use of pictures to predict the actual problem of the person. 
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INTRODUCTION
Anticipation of the problems at initial stages will be 

much better for a person who is suffering from health 
issues because that leads to save a person life. Life is 
the only thing for a person is valuable more than any-
thing in this world. Now a day there are lot methods in 
machine learning models are came to picture for mak-
ing our work lot easier, but every model can’t make 
its best at every scenario, it may depend on the data 
that we gathered and amount of data we gathered and 
types of data we gathered. By analyzing the data, we 
gathered to finish this task more successful we will 
use Convolution neural network (CNN) our model. 

The main purpose of making CNN as a choice is, it 
removes background noise and which will not be done 
in old models like artificial neural networks -ANN 
and Recurrent neural network -RNN. CNN make use 
of pixels and it extract the features from images, with 
that features it will predict the result of the image that 
we uploaded. 

Use of BigData make easier to our model to adopt to 
the different formats of the data, so model can learn huge 
amount of data easily. BigData not only process different 
formats of data but also it processes huge amount of data 
easily. Proper protocols will be taken in preserving data 
against fraudulent activities. BigData uses high reliable 
NO-SQL database so data format will not have a fixed 
structure, data will be stored in the form of objects rather 
than predefined structures called tables. 

Fig 1. Analyzing the data in different techniques

By seeing the above diagram, we can say with as-
sist from big data, we can achieve greater computation 
over the data by means of any models over Machine 
learning, Artificial Intelligence, Deep learning and 
Data mining fields. 

LITERATURE SURVEYS
Big Data altered the way of traditional way of 

learning by building it easy, effortless and exciting. Big 
Data altered the way of learning by building it easy, 
effortless and exciting. Still there is no perfect tech-
nology for implementing this at extreme level. Lots of 
data is needed to cover every aspect. [1] Enhancement 
of morals, life values, and cultures in students will be 
organized by this model. It improves the educational 
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trends by developing ideologies of students. Without 
proper planning of model there may be raise of con-
flicts between the regions of people. [2] 

Applying big data – mining technology and deriv-
ing the solution from valuable data for rational use to 
improve the quality of education system. Facing chal-
lenges in getting proper data that suitable exactly to the 
proposed methodology. [3] Design and implementa-
tion of parallel distributed processing, made possible-
Bigdata in this study and there are many constraints in 
terms of configuring the cost and complex system. [4] 

Using of NoSQL makes independent of complex 
database schema. No problem with relational database. 
Without NoSQL there may be a huge problem with re-
lational and complex database schema. (Heavily depen-
dent on NoSQL) Using NoSQL still has its negatives in 
achieving greater success. [5] Very useful in medium 
and small organizations. For patient education and in 
treatment it provides useful paths to achieve success. 
Computation power is less when it is implemented on 
single computer Storage, security, computation con-
straints are more because of huge set of data. [6] 

Bigdata is not only bounded to one field but also 
many fields it can be used everywhere. Speed is high 
for distributed systems, it processes structured as well 
as unstructured data. As the datasources are very high 
computation power will be decreased as the more in-
coming data. [7] Bigdata fromblock chain will have on 
data analytics banking sector in the future and show the 
increasing importance of filtering and signal segrega-
tion for the banking sector. Due to lack in research and 
development into block chain technology big data in 
banking from an academic perspective, there is a low 
impact in the adaption of technology. [8] Impact on 
e-Learning of Big Data and the more large-scale sales 
companies have recognized large impact on e-Learning 
of Big Data in the e-Learning industry. High under-
standing in bigdata is essential for making efficient sys-
tems and making large impact on educational system. 
[9] Several measures are taken for securing legitimated 
data. Although several steps taken to secure data still 
there is a fraudulent moments taking place. [10] 

METHODOLOGY AND DESCRIPTION
CNN is used to categorize skin disease by predict-

ing the category to which type it belongs. With CNN, 
we can train our algorithm to obtain a stunning accu-
racy of 96.08%. Since CNN is based on a deep learning 
technique, many parameters are needed to train our 

testing data set before we can obtain the desired out-
put through convolution of all hidden layers. In order 
to learn from many representations of the same input 
set, deep learning uses deep neural architectures with 
a lot of hidden layers. Multiple data sets in various 
fields can be categorized using the same methodology. 
Our CNN model effectively uses our training data set 
to learn intrinsic picture features for categorization. 

In this study, the effectiveness of CNN for identify-
ing diseases in skin is assessed alongside the effective-
ness of the boosting method XGBoost and classic ML 
technique SVM. 

CNN- CONVOLUTIONAL NEURAL 
NETWORKS

Convolutional neural networks, or CNNs, are a 
machine learning technique for image recognition. 
For processing organized designs in images like lines, 
gradients, circles, or even minor features, deep learn-
ing neural network architecture is used. Unlike pre-
vious approaches, CNN does not require any prepro-
cessing. The image can be directly processed by CNN. 
We want to handle all filters using a different method 
than CNN. CNNs perform better with inputs such as 
images, speech, and audio than traditional neural net-
works do. There are three main levels in them. 
1. Convolution
2. Pooling
3. FC Layer

CONVOLUTION LAYER
The convolution layer is Building block of CNN and 

where the majority of the processing takes in place. It re-
quires, input data, feature map & Filter. Assume the input 
is an image with a colour made up of a matrix of pixels in 
3-Dimension, which implies the image, will have multi di-
mensions: width, height, and RGB. We also have an iden-
tifying feature, also known as a filter that moves across the 
image’s matrix of pixels detecting whether or not a feature 
is available. This process is called as convolution. 

 

Fig 2.CNN Layer 3x3 matrix array
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A piece of the image is represented by each weight in 
the filters, which are a two-dimensional array. Typically, 
the size of the filter is a 3x3 matrix that indicates the mea-
surement of the relevant field. The dot product in between 
the filters and input pixels is then once the filters are repre-
sented to the image’s area. The filters are then moved by a 
stride, and the process is repeated until all of the image has 
been covered by the filters. This dot product will give into 
the output array. This refers to a feature map. 

The amount of filters employed can have an impact 
on the result. If there are n filters, then we have n fea-
ture maps. Our feature map becomes non-linear as a 
result of CNN’s RELU (rectified linear unit) algorithm 
following each convolution. 

POOLING LAYER: 
The pooling layer is also used for dimensionality 

reduction. With the exception of this filter, which has 
no weights, the entire input is subject to the pooling 
operation. Quite a bit of data is lost in the pooling 
layer. When we use the pooling layer, our model’s ef-
ficiency rises and its complexity falls. 

FULLY CONNECTED LAYER: 
The completely linked layer uses the SoftMax acti-

vation algorithm to correctly detect inputs. It produces 
a probability that can be between 0 and 1.

SVM (SUPPORT VECTOR MACHINE): 
Support vector machines (SVMs) are having great 

power and yet its adaptable supervised machine learn-
ing algorithms used for regression and classification. 
However, they were typically employed in classifica-
tion issues. SVMs were first presented in the 1960s, 
however they were later improved in 1990.SVMs are 
implemented in a different way than other machine 
learning algorithms. They have recently attained the 
acceptances, because to their capacity to manage nu-
merous categorical variables on continues basis. 

Fig 3.Support vector machines (SVMs) 

XGBOOSTER: 
Because the XGBoost method speeds up our 

model and effectively uses memory, it plays a cru-
cial part in classification and regression. The “state-
of-the-art” algorithm for handling structured data 
is XGBoost, which outperforms all other machine 
learning algorithms in terms of providing a good an-
swer. 

TYPE OF SKIN CANCERS WE 
CLASSIFIED

BASAL CELL CARCINOMA (BCC) 
The Skin cancer that appears in basal cells, which 

are skin cells that make new skin. A pearly white, skin-
colored, or pink bump is the result, most prominently 
on the face and ears. 

Fig 4.Basal Cell Carcinoma (BCC) 

SQUAMOUS CELL CARCINOMA (SCC) 
OF THE SKIN

A sort of skin cancer that develops in the middle 
and outer layers of skin. It results in red nodules, scaly, 
red areas within the mouth or on the lips, sores, or 
wart-like sores on the genitalia or in the anus. 

Fig 5.Squamous Cell Carcinoma (SCC) Of The Skin
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MELANOMA
The Melanocytes that make melanin, the pigment 

which is responsible of color of the Skin, which grows 
into Melanoma, the most dangerous type of skin can-
cer. And also the Melanoma will develop further in 
your eyes and inside your body. Similar way itsgrows 
in throat or nose. 

 
Fig 6.Melanoma

RESULTS AND DISCUSSIONS

Table 1
Compares the effectiveness of different machine learning al-
gorithms

Method Accuracy
CNN 94.56
CNN+SVM 97.56
CNN+XGBOOST 98.54

The above table compares the effectiveness of dif-
ferent machine learning algorithms for predicting 
sugarcane crop disease. A dataset of 1500 images was 
used to train each algorithm, and the results show that 
CNN performs best when combined with the gradient 
boosting framework because it can forecast sugarcane 
disease more accurately. 
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Abstract
Working from home (WFH) online has raised stress during the 
COVID-19 epidemic. According to recent studies, the crisis has 
an impact on students and online employees. The body’s nat-
ural reaction to both internal and external stimuli is stress. Even 
while stress is common, working online for an extended period 
of time can lead to major health problems if nothing is done to 
manage it. In our study, the most effective variables that are re-
lated to the stress level of online employees have been carefully 
examined. According to the results, our system as a whole was 
capable of generating outputs with an accuracy of more than 
70%. It will offer the most precise forecasts for averting health 
problems. Our main goal is to give online workers the tools they 
need to live healthy lifestyles. Based on the comments we get 
from users in the future, we’ll update users. In the future, our 
technology will be a very practical tool for online employees. 
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Introduction
In today’s world, stress is more prevalent than ever. 

Though it’s difficult to pinpoint its origin, it can lead 
to major medical and psychological issues. Stress can 
be influenced in some manner by an individual’s so-
cial, professional, or home environments. The major-
ity of these responses, which include the body’s “fight 
or flight” response, fall into one of two categories: be-
havioural, which includes defensive, dysfunctional, or 
expressive behaviour [1]. Our bodies can respond to 
stress in a variety of ways. Two types of stress make up 
the majority of stress: intense pressure and persistent 
pressure. Acute stress is the term used to describe the 
body’s response to a stressor for a limited period of 
time before returning to homeostasis. The type of 
stress that lasts for a longer period of time and may be 
hazardous to our health is called chronic stress. Stress 
has been related to a variety of ailments, including 
cancer, diabetes, hypertension, migraines, cardiovas-
cular disease, mental health problems, and liver cir-
rhosis [2]. 

The purpose of this paper is to explore stress man-
agement using the Internet of Things. Stress has become 
a national epidemic in recent years, with an estimated 
75-90% of all visits to primary care physicians being 
for stress-related complaints (APA, 2017) [3]. The in-
creased use of technology in our daily lives has been 
shown to contribute to stress levels, as we are constantly 
bombarded with notifications and always available for 
work. However, the same technology that contributes 
to our stress can also be used to manage it [4]. 

The management and handling of stress levels have 
been a topic of concern for a long time. Different indi-
viduals have different ways of managing stress. Some 
people might take a break from work, some might go 
for a walk, some might meditate and some might even 
take a vacation. However, in the recent years, with the 
advent of new technology, there has been a new way of 
managing stress levels, and that is by using the Inter-
net of things [5]. 

Nowadays, people live a hectic life with lot of 
stress and tension. It has been proved that the level of 
stress is directly proportional to the health problems 
[6]. Stress can be managed by maintaining a healthy 
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lifestyle and by following certain stress management 
techniques. Stress management is a process of learn-
ing how to identify stressful situations in daily life and 
taking action to reduce or eliminated them [7]. 

Heart rate variability is the term used to describe 
changes in heart rate between beats. We can determine 
a person’s level of stress based on heart rate. With the 
aid of an Internet of Things device called Remote 
Stress Detector, anyone’s heart rate may be used to 
gauge their degree of stress. In order to identify stress, 
sensors can also be employed to measure skin con-
ductance and body temperature [8]. Several wearable 
sensors are used to measure signals such as the ECG 
and respiratory rate. This study presents an emotion 
recognition system for smartphones that resembles a 
smart keyboard. The intelligent keyboard determines 
a person’s emotional state using machine learning al-
gorithms. 

Literature Review: 
A tailored and automated healthcare system that 

offers stress monitoring in both hospital settings and 
regular settings is crucial for supporting the use of con-
ventional therapeutic approaches. Fortunately, recent 
developments in Internet of Things (IoT) technologies 
have made it possible to install remote health monitor-
ing systems in real-time applications. These systems 
continuously gather and analyse patient health-related 
metrics to provide healthcare services [9]. 

The suggested system is made up of four sensors 
that are connected to Arduino UNOs and a wireless 
module that measures water characteristics that are 
essential for supporting fish growth. Remote access 
to the measured values is provided using a mobile ap-
plication. In this study, sensor values are compared to 
normative data and pond-specific factors. A notifica-
tion is also generated in the form of an alert message 
in the programme to help the farmer respond appro-
priately when a problem emerges [10]. 

There are numerous approaches of managing 
stress. This article suggests an algorithm for identi-
fying stress levels using electroencephalogram (EEG) 
data. The algorithm is confirmed through a planned 
and executed experiment involving nine participants. 
A Stroop color-word test is utilised as a stressor in the 
experiment to produce four distinct levels of stress, 
and the EEG data are obtained. There are several pro-
posed and investigated element blends and classifiers. 
By combining fractal dimension and statistical char-

acteristics with Support Vector Machine (SVM) as the 
classifier, four levels of stress may be determined [11]. 

Based on a wireless body area network (BAN) of 
smart sensors, we are creating personal health mon-
itors. A distributed wireless system will incorporate 
individual monitors for synchronised monitoring of a 
number of subjects. This approach could be applied 
to the recruitment process and to the psychophysio-
logical assessment of military personnel undergoing 
rigorous training. We evaluate stress levels before and 
during training as well as forecast stress resistance us-
ing measures of heart-rate variability. This endeavour 
calls for dependable, high-precision equipment and 
synchronised measurements from a number of people 
over an extended length of time [12]. 

After years of research, scientists have found that 
stress management is an essential part of overall health 
and well-being. A study by the General Service Ad-
ministration (GSA) has shown that workers who have 
access to stress management programs have lower 
rates of illness and injury. In fact, the study found that 
workers who participated in stress management pro-
grams reduced their rates of absenteeism by almost 50 
percent. The GSA recommends that all workers have 
access to a stress management program [13]. 

In this essay [14], we define our framework, go 
over how we handle problems as they arise, and assess 
our strategy using the results of our field research. The 
primary findings of the evaluation are that people’s 
perceptions of the relevance and utility of the infor-
mation about their behavioural patterns revealed by 
long-term stress measures lead them to believe that 
behavioural modifications are required to attain a bet-
ter balance of stress [15]. 

Proposed Methodology
A mask over the mouth is used to measure breath-

ing rate; a finger is placed over the Heart rate sensor 
to measure heart rate; and a second finger is placed 
over the GSR sensor to measure GSR rate. These three 
modules make up the system design for the suggest-
ed prototype. Figure 1 shows the system architecture 
of the proposed work. The system’s ThingSpeak, an 
Open IOT infrastructure with MATLAB analytics, 
is one of its three main components. The three main 
components are a microprocessor, communication, 
and sensing. The sensing components collect and 
transmit a variety of physiological parameters to the 
microcontroller. Because the data from the sensing 
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devices will be raw, the microcontroller will carry out 
signal processing activities like filtering and sampling 
before passing it to the browser. The Open IOT plat-
form can receive data from the microcontroller thanks 
to the communication components. Online computa-
tion of the received data is made possible by the open 
IOT platform. A user account must read the fields of 
the data channel before it can access the data supplied 
by the microcontroller. 

According to the results, our system as a whole 
was capable of generating outputs with an accuracy of 
more than 70%. It will offer the most precise forecasts 
for averting health problems. Our main goal is to give 
online workers the tools they need to live healthy life-
styles. Based on the comments we get from users in 
the future, we’ll update users. In the future, our tech-
nology will be a very practical tool for online employ-
ees. GSR sensor and control modes collect stress-relat-
ed inputs from users and analyse them digitally. Based 
on these inputs, recommendations for reducing stress 

are created, and related films for activities like yoga, 
meditation, or physical activity are played. 

This module is used to identify the body’s pulse, 
which can be used to determine a person’s heart rate. 
We can use it to estimate our everyday stress and anxi-
ety levels. There is a threshold value on the pulse sensor 
that needs to be calibrated. One must count the number 
of pulses in a minute in order to calculate heart rate. 
Calculating the interbeat interval is how you do this. 

The purpose of this paper is to introduce the idea of us-
ing a GSR sensor in stress management. GSR sensors are 
becoming increasingly popular in the field of ergonomics 
because they provide a more accurate picture of stress lev-
els than traditional measures such as heart rate or respira-
tion. While some people may be skeptical of the validity 
of using a GSR sensor to measure stress, the data that is 
gathered can provide valuable insights into how a person 
is coping with their workload. The results of using a GSR 
sensor can help to identify areas of improvement, and can 
ultimately lead to a more productive work environment. 

Atmega 328p Controller

GSR sensor

Max 100 Pulse 
sensor

Dy Heart rate sensor

Power unit 9V

5V Buzzer to alert

ESP 8266IoT 
module

Alert to caretaker/Parents
and stress management like 

yoga and meditation

Figure 1: Proposed Architecture
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Results and Discussion: 
Two of the hardware’s three modules–the chest 

strap and the smart band–are utilised to assess certain 
physiological characteristics at the two measurement 
sites. The software is split into two sections: MATLAB 
for ThingSpeak data analysis and Arduino for data 
collection and preprocessing. 

The MATLAB application is utilised in the IoT 
platform to evaluate the data. A time interval can be 
defined for the platform’s Time Control application 
to analyse the supplied data in MATLAB. Setting a 
point in time allows the Timing Control application to 
launch the MATLAB programming environment and 
produce output using the acquired data as an infor-
mation variable. The data from ThingSpeak Channel 
is sent to MATLAB analysis via the “ThingSpeakread” 
function. After receiving the data for this function, 
various pre-processing techniques are applied. Figure 
2 shows the webpage of proposed work. 

Table 1
Stress management data

S. no Date and 
Time

Heart beat 
per minute

Detection

1 2022-11-02, 
13: 30: 55

118 Stressed

2 2022-11-02, 
13: 35: 45

29 Not stressed

3 2022-11-02, 
13: 40: 53

102 Stressed

4 2022-11-02, 
13: 45: 34

58 Not stressed

5 2022-11-02, 
13: 50: 44

59 Not stressed

6 2022-11-02, 
13: 55: 32

100 Stressed

7 2022-11-02, 
14: 00: 07

79 Not stressed

The investigation’s main objective was to establish 
a link between stress and a person’s heart, breathing, 
and GSR rates. The level of stress a subject was un-
der might then be determined using this information. 
The suggested system’s capability for stress analysis is 
assessed. Users can get physiological data including 
heart rate, respiration rate, and heart rate readings us-
ing the ThingSpeak platform. The data transmitted to 
the ThingSpeak Platform is received using the fields 
that have been enabled in a channel for data reception. 
Figure 3 shows the respiration rate on cloud server. 
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Wi-Fi module that allows any microcontroller ac-
cess to our Wi-Fi network. In the event that the Wi-Fi 
connection is successful, it initialises the pulse mod-
ule. If the initialization fails, it tries once more to es-
tablish contact with the pulse sensor, which takes a 
reading when you place your fingertip on it or secure 
the sensor to your wrist. Once the initialization has 
been correctly finished, the collected data is logged. 
The data are then transferred to the server. If the value 
is greater than the threshold value, the person’s stress 
will be published on the webpage. If the predicted im-
age is Stress, the pulse sensor is used to record the per-
son’s pulse data and determine whether or not they are 
under stress. 

Conclusion: 
Stress management is an important aspect of any 

healthy lifestyle. People who are constantly stressed 
tend to have shorter lifespans and are more likely to 
develop serious health conditions, such as heart dis-
ease, cancer, and diabetes. One way to manage stress 
is to use a sensor to measure environmental stressors. 
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The General Stress Reactivity (GSR) sensor has been 
found to be a useful tool for stress management be-
cause it is able to measure both emotional and physical 
stress. The purpose of this paper is to introduce the 
GSR sensor, which is often used in stress management. 
This technology is often used to track the stress levels 
of an individual and to help them manage it. Given the 
importance of health care administrations to our soci-
ety, computerising these services eases the burden on 
individuals and streamlines the measurement process. 
Patients are more likely to depend on this system since 
it is so simple to use. By reducing doctor visits, hos-
pital stays, and demonstration testing methods, this 
strategy aims to lower health care expenses. 
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Abstract
An accurate detection of abnormal lung nodule detection is 
very important for effective treatment and surgical procedure 
to remove the nodules. This paper introduces an efficient deep 
learning model to classify lung cancer in both left and right 
lung. It consists of three important stages; preprocessing, lung 
region detection and abnormal lung nodule detection. Further, 
a detailed discussion about the performance of the system 
is given using two benchmark databases; 30 lung CT images 
taken from the ELCAP dataset and 130 lung CT images taken 
from the LIDC dataset. An algorithmic framework is first created 
for the purpose of segmenting left and right lung region by a 
morphological algorithm after removing the noise by a wiener 
filter. A well defined deep learning architecture is designed for 
effective classification or detection of abnormal lung nodule 
detection by semantic classification. The proposed system is 
validated on LIDC and ELCAP database and provides an aver-
age accuracy of 97.86%. 
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1. Introduction
Cancer is the leading cause of death globally. The 

most common cancer that affects the men and women 
is the lung cancer. Mostly 90% of lung cancer is caused 
by smoking. More than 4, 000 chemical substances are 
presented in tobacco smoke which causes lung can-
cer. Smoker quits smoking may reduce the risk of lung 
cancers. In worldwide, 90% of men and 70% of wom-
en death caused by lung cancer during the year 2000 
due to smoking. Asbestos can cause lung diseases such 
as lung cancer. Tobacco smoking and Asbestos both 
causes the equal development of lung cancer. The risk 
of lung cancer is increased by 45- fold for smokers 
work with asbestos, compared to others. Gas generat-
ed by breakdown of radioactive radium (decay prod-
uct of uranium found in earth’s crust) is a radon which 
is odorless and colorless. The radiation decay some-
times leads to a lung cancer. The chemicals released 
from the burning of fossil fuels, such as Nitrogen diox-
ide increase the risk of lung cancer with an incremen-
tal increase of per billion. Air pollution is estimated to 
cause 1-2% of lung cancers. The air pollution which 
causes lung cancer includes; dung, burning of wood, 
crop residue for cooking and heating and charcoal. In-
herited factors cause 8% of lung cancer. Relatives of 
people that are diagnosed with lung cancer, the risk 
are doubled due to a combination of genes. Chromo-
somes and polymorphism affects the risk of lung can-
cer. The other causes of lung cancer includes, aromatic 
hydrocarbon, nickel, air pollution from vehicles and 
factories, lung diseases such as chronic obstructive 
pulmonary disease and tuberculosis, chromium, occu-
pational exposure to arsenic, and exposure to asbestos. 

2. Related Works
Lung cancer is the term used to describe the prolif-

eration of malignant cells in the lungs. Because of the 
rising number of people diagnosed with cancer each 
year, the death rate for both men and women has in-
creased. In patients with lung cancer, cells in the lungs 
proliferate out of control, leading to the condition 
known as lung cancer. Although lung cancer cannot be 
avoided, the chance of developing it may be decreased. 
Therefore, early identification of lung cancer is very 
necessary for increasing the likelihood that a patient 
will survive their condition. The number of persons 
who smoke many cigarettes in rapid succession is di-
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rectly proportionate to the overall number of cases 
of lung cancer. A number of different classification 
methods, including Naive Bayes, Decision Tree, SVM, 
and Logistic Regression, were used in the analysis of 
the lung cancer prediction [1]. Using CT scans derived 
from the SPIE-AAPM-LungX data set, lung nodules 
are classified in [2]. Over the last several years, deep 
learning has been an increasingly popular option for 
the categorization process. 

A new method of lung segmentation has been 
developed, and it is far quicker than any of the other 
methods now in use without sacrificing the precision 
of the segmentation [3]. It is possible to determine 
the correlations between patient features and tumor 
response in advanced NSCLC by using a technique 
called frequent pattern mining. According to the find-
ings of a univariate study, there was a substantial as-
sociation between response to targeted treatment and 
smoking status, histology, EGFR mutation, and the 
targeted medication. Four different classifiers are used 
to make our EGFR-TKI treatment outcome predic-
tions. The greatest overall classification accuracy was 
76.56%, and the area under the curve (AUC) was 0.76.
The output of the decision tree, which predicted tu-
mor response based on a mix of EGFR mutations, his-
tology, and smoking status, was both straightforward 
and consistent with the current knowledge [4]. 

An ALCDC system is constructed by making use 
of the convolutional neural network (CNN) model in 
order to identify and categorize whether the tumors 
that are discovered in the lungs are malignant or be-
nign. Images obtained from both the Lung Image Da-
tabase Consortium (LIDC) and the Image Database 
Resource Initiative are used in order to verify the pro-
posed ALCDC system’s reliability as well as its efficacy 
(IDRI) [5]. 

The objective is to devise a technique that will be 
known as Efficient Survival MDR (ES-MDR). This 
technique will deal with survival data by substituting 
Martingale Residuals for the survival outcome, and it 
will make use of the computationally efficient Quan-
titative MDR (QMDR) to determine which interac-
tion models are significant. To illustrate the efficacy 
of ES-MDR, two simulations have been developed to 
analyze the null distribution of the testing score and 
to investigate the percentage of successful applications 
of the approach. In addition, ES-MDR was tested 
using actual data consisting of 14, 935 cases of lung 
cancer and 12, 787 controls of European origin that 

were collected by the OncoArray Consortium during 
an investigation into the connection between genetic 
variations and the risk of developing lung cancer. Cas-
es are deemed to have had an event when they reached 
the age of diagnosis, whereas controls are considered 
to have been censored when they reached the age of 
interview. The Martingale Residuals are used as the 
survival outcome, replacing the beginning age of lung 
cancer [6]. 

Through the use of deep learning algorithms and 
the development of an intuitive program, the purpose 
of this investigation is to accurately classify lung nod-
ules as either benign or malignant. During the phase 
of modelling, the Keras library and the model of con-
volutional neural networks are used. Shiny is a web 
framework that is used, and its purpose is to develop 
user interfaces. Convolutional neural network models 
have been shown to have good classification perfor-
mance metrics of benign and malignant lung nodules 
on computed tomography images, according to the re-
sults of experimental research[7]. 

A recent study that involved 14, 000 Asian women 
and was carried out by a team of researchers from the 
National Cancer Institute in the United States found 
that Asian women, regardless of whether or not they 
smoke, have a higher risk of developing cancer as a 
result of the genetic variations that they carry. In this 
study, the authors propose a method that makes use 
of gene expression data obtained from oligonucleotide 
microarrays to make the following predictions regard-
ing lung cancer: the presence or absence of lung can-
cer; the specific type of lung cancer that is present; and 
the marker genes that are attributable to the particular 
kind of the disease [8]. 

Using a fully convolutional network (FCN), the 
level set approach, and several other image processing 
methods, the author of this research presents a meth-
od for the identification and segmentation of lung 
nodules. First, CT images of the lungs are loaded into 
the FCN so that they may be segmented. Second, uti-
lizing the threshold approach as well as other image 
processing methods, lung nodules are found within 
the lung region. In the last step, the level set technique 
and the threshold method, both of which are based on 
the transformation of the coordinate system, are used 
to segment the lung nodules that have been discovered 
together with their speculation [9]. 

An automatic algorithm has been developed for 
the early detection of planocellular lung cancer in lung 
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X-ray images. In light of the facts that lung cancer is 
one of the most deadly cancers and that it is typically 
diagnosed too late, the solution is to try to diagnose 
lung cancer early at the level of general practitioners 
by making use of chest radiography, which is one of 
the diagnostic tools that costs the least [10]. 

The risk of death from lung cancer is the highest of 
any cancer. Finding the illness in its early stages may 
boost the patient’s chance of survival. Radiologists are 
able to make a quicker and more accurate diagnosis 
of the disease thanks to the automation of the detec-
tion of lung nodules. It is not an easy undertaking to 
develop computer-aided diagnosis (CADx) systems 
for lung cancer. Lung segmentation is one of the many 
components that go into making up CADx, and it is 
also one of the most important components. In order 
to identify and categorize lung nodules in an effective 
manner, segmentation of the lungs is a necessary re-
quirement. The process of separating the lungs from 
the rest of the tissues seen in a CT scan is referred to as 
lung segmentation. Conventional approaches for lung 
segmentation either fail to differentiate between nor-
mal and pathological lungs with sufficient accuracy or 
place a significant amount of reliance on the user-gen-
erated properties of the lungs. In the realms of image 
processing and computer vision, deep learning has 
shown to be superior than alternative approaches[11]. 

The purpose of this study is to propose a meth-
od for the early identification of lung cancer using 
an automated procedure, with the goals of lowering 
the amount of human error, minimizing the number 
of false alarms, and providing a method that is both 
more accurate and easier to use. The suggested ap-
proach makes use of Prewitt and morphological pro-
cesses, both of which give a higher degree of accura-
cy than previous methods. This allows for automated 
lung cancer identification [12]. 

The identification of lung cancer by the application 
of Artificial Neural Network Back-propagation based 
Gray Level Co-occurrence Matrices (GLCM) feature 
is the primary emphasis of this study. The cancer im-
aging archive database provided the lung data that was 
used, and the data that was utilized comprised of fifty 
CT scans. Images obtained from a CT scan are divided 
into two categories: normal and lung cancer [13]. 

This paper explains how to generate virtual tumor 
signals using mathematical modeling, how to deep-
ly process cancer signals using AI algorithms during 
chemotherapy, radiotherapy, target therapy, and bio-

immunotherapy, and how to design an AI chip for use 
in nano-drug delivery systems targeting lung cancer. 
The objective of this study is to alter the easy rules-
based treatment recommendations that are now used 
in conventional cancer therapies concerning one med-
icine fitting all and one dosage fitting all into treat-
ments that are precise and individualized using mod-
ern artificial intelligence technologies [14]. 

An automated for detecting lung cancer in whole 
slide photographs of lung tissue samples. Image patch-
es are used as the basis for the classification process, 
which is carried out using convolutional neural net-
works (CNN). Both VGG and ResNet, which are both 
CNN architectures, are trained, and then their perfor-
mances are compared [15]. Different architectures are 
discussed using supervised ResNet and SeNet [16], 
Shearlet [17] and image fusion [18]. 

3. Methods and Materials
The overall flow of the proposed abnormal lung 

nodule detection system is shown in Figure 1.

Input CT images 

Noise removal (Wiener) 

Lung region detection 
(Morphology) 

Abnormal lung nodule detection 
(Deep learning) 

Figure 1 Overall flow of the proposed system

The random noise that is produced by CT scan-
ners makes it difficult for radiologists to differentiate 
between two areas of varying densities in CT images. 
The Gaussian distribution is a useful tool for modeling 
this kind of noise. When trying to de-noise the Gauss-
ian noise in the lung image, the Wiener filter is the 
one that works best. The Wiener filter comes to the 
conclusion that the best estimate of the input image is 
one in which the mean square error is reduced to its 
smallest possible value. It is necessary to remove other 
sections of the body, such as fat and muscles, in order 
to confine the examination to the components of the 
lung that are visible from the outside. Binarization, 
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the removal of components that aren’t lung tissue, and 
the separation of the left and right lungs are the three 
sub-processes that make up the lung area detection. 

After lung region detection, deep learning is 
employed for abnormal lung nodule detection. As 
demonstrated in Figure 2, nonlinearity may be intro-
duced into feed forward neural networks by adding 
an extra layer of adaptive weights as well as a lay-
er of ‘hidden’ processing units or neurons that have 
a differentiable activation function. This creates a 
nonlinear structure for the network. It demonstrates 
the basic neural network with one hidden layer and 
the stacked deep learning network with four hidden 
layers. 

When training neural networks, the error 
back-propagation method is used in the majority 
of situations. During the training process, this ap-
proach makes use of gradient descent. During the 
whole of the training process, the Widrow-Hoff 
learning rule is applied. This layer of weights is the 
one that is in charge of connecting the hidden layer 
to the output node. The gradient of the error func-
tion with respect to each weight is accomplished 
by training the layer that contains the hidden lay-
er. The existence of local minima does not always 
ensure higher generality than other solutions that 
are less optimal. By seeding the network with a ran-
dom weight, the network starts to find a solution 
and continues with the process of improving the 
weights until the error on a validation set begins to 
increase or the algorithm converges. The procedure 
is then carried out a number of times, and the solu-

tion is determined by the network that generates 
the most accurate results. 

4. Discussions
The proposed lung cancer classification system 

uses LIDC and ELCAP database CT lung images for 
performance evaluation. Figure 3 shows sample CT 
images used for the evaluation. 

The first step in the preprocessing step is noise 
removal by Wiener filter which is shown in Figure 4. 
After noise removal, the next phase is the lung region 
extraction. Figure 5 shows the detected lung regions. 
The abnormal lung nodule detection by the proposed 
system is shown in Figure 6.

5. Conclusion
In this paper, an efficient model for the detection 

of abnormal lungs using CT images is presented. The 
whole system consists of three modules; preprocess-
ing, lung region detection and classification. Each 
of the modules receives a thorough explanation, 
and the results section displays every intermediate 
outputs. It is critical to the therapeutic process that 
abnormal lung nodules be identified and localized. 
Deep learning is used to detect the lung nodule accu-
rately after series of preprocessing steps. It uses well 
defined CNN architecture for accurate detection of 
lung nodules with an overall accuracy of 97.86%. 
This study is comprised of using diagnostic image 
data from two benchmark databases; ELCAP and 
LIDC. The patients in the databases had undergone 
a CT study of the lungs. 

Figure 2 Deep learning architecture
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(a)

(b)

Figure 3 Lung CT images

Figure 4 Weiner filter output

Figure 5 Lung regions detection by morphology

Figure 6 Abnormal lung nodule detection by deep learning
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ABSTRACT
The aim of this study is to evidence the efficacy of Methanolic 
extract of sphaeranthus amaranthoides (MESA) against hor-
monal changes induced by nicotine in male adult wistar albino 
rats. 24 Adult male Wistar albino rats, weighing about 170 ± 
25 gm were divided into four groups and treated with Nor-
mal saline (Control), Nicotine (NT), Nicotine followed by 250mg 
MESA Dose 1 + NT and Nicotine followed by 500mg MESA 
Dose 2 + NT. All the animals were treated for 48 days contin-
uous treatment. Serum Hormone levels were measured at 20th 
day, 40th day and 48th day. The hormonal changes were veri-
fied by a noticeable reduction in serum levels of testosterone, 
follicle-stimulating hormone (FSH), and increase in luteinizing 
hormone (LH), and prolactin. Our findings propose that MESA 
has a beneficial effect in reversing the hormonal damages in-
duced by Nicotine by acting on the cell of various stages of 
spermatogenesis. 

Keywords
Sphaeranthus amaranthoides, Testosterone, Hormones, Lutein-
izing hormone(LH), Follicle stimulating Hormone(FSH), Prolac-
tin, Nicotine, Testicular damages
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1. INTRODUCTION: 
In present days, jobs are sedentary and males of 

all ages spend more time on sedentary hobbies and 
less time on physical activity comparatively(1). Drivers, 
Computer operators, Bakers, welders, some workers 
in metals, glass and ceramics industries have sed-
entary kind of jobs that involve many hours seated. 
Spermatogenesis in a way or another temperature de-
pendent. Increased scrotal temperature ameliorates 
spermatogenesis and found to one of the leading caus-
es reduction in quality and number of sperm(2) 

Exposure to pesticides is also a leading cause of 
male infertility. Pesticide applicators like farmers, and 
greenhouse workers who work in parks and highways 
operatives were mostly affected by chemical of pesti-
cides. More intensive agriculture Introduction and ex-
panded use of pesticides deteriorate spermatogenesis 
and affect testosterone production. Thus causing male 
infertility. Nutritional changes may alter the metabo-
lism of endogenous hormones. Consumption of meat 
from hormone-treated domestic animals will have 
hormone residues in fat. Greater than before exposure 
to environmental hormones by means of food packag-
ing and larger use of pre-packaged and processed food 
affects the metabolism of endogenous hormones. 

The endocrine system precisely mediates sexual 
development and reproductive ability through circu-
lating sexual hormones, which act as signaling mol-
ecules to render adequate regulation. Sphaeranthus 
amaranthoides Burm. f. (Asteraceae) are widely dis-
tributed in tropical Asia, Africa, and Australia(3). As 
the plant is rich in antioxidant property it is evident 
that it reverse the damages induced by nicotine and 
thus restores the altered hormones(3). 

Phytochemical analysis of sphaeranthus amaran-
thoides reveals the presence of phenolics, alkaloids, 
steroids, saponins, tannins, and flavonoids(4). 

Although the fundamentals of the hormonal reg-
ulation of spermatogenesis were established decades 
ago, molecular mechanisms at genomic levels has not 
been well established. In this study, we document the 
hormonal disturbances induced by nicotine and ame-
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liorating efficiency of methanolic extract of sphaeran-
thus amaranthoides (MESA) to reverse the damages 
and based on results, this should be taken to next ad-
vanced lead that illuminates the pathogenetic mecha-
nisms. 

2. MATERIALS AND METHODS: 

2.1. Collection of the plant material 
The plant Sphaeranthus amaranthoides was col-

lected from the Salem Dist., Tamil Nadu, India. The 
preliminary works like washing, drying etc.. were 
done. The plant materials were authenticated from 
Department of Medicinal Botany, Sri Sairam Siddha 
Medical College and Research Center, West Tam-
baram, Chennai. The collected plant parts were free 
from disease and also free from contamination of 
other plants. 

2.2.Preparation of plant extract (MESA) (5): 
100 g of S. amaranthoides air-dried and coarsely 

powdered plant material was extracted with 500 ml 
methanolic solvent with the help of Soxhlet extractor. 
After extraction the sample was kept in dark for 72 h 
with intermittent shaking. Then the solvent was evap-
orated under reduced pressure using Rota-vapor and 
to obtain viscous semi solid masses. 

2.3 Study Animals: 
Adult male Wistar albino rats, weighing about 

170 ± 25 gm were used for the study. The animals 
were kept in a polypropylene cage and were main-
tained under standard laboratory conditions of 12: 
12 hour’s light/dark cycle with a temperature of 
about 22-25º C with a relative humidity of 50-60 %. 
The animals were fed with a standard rat pellet diet 
and drinking water ad libitum. The present study 
was conducted in accordance with the protocol ap-
proved by the animal ethical committee, Sathyabama 
Institute of Science and Technology (No. SU/CLA-
TR/IAEC/XI/100/2018) 

2.4 Study Design(6): 
Animals were randomly divided into four groups 

(n = 6) such as control (Normal Saline), Nicotine ad-
ministered (NT), Nicotine followed by Methanolic 
extract of sphaeranthus amaranthoides (NT + MESA 
Dose 1), Nicotine followed by Methanolic extract of 
sphaeranthus amaranthoides (NT + MESA Dose 2). 

2.5 Drugs & Chemicals: 

Chemical drugs – Freshly prepared Nicotine (0.4 
mg/kg b. wt) (Sigma aldrich) 

Herbal drug – Methanolic extract of sphaeranthus 
amaranthoides. (MESA) 

Mode of administration
а) 99% Liquid Nicotine (Sigma Aldrich) in 0.9% 

normal saline by the Intraperitoneal route(7) is ad-
ministrated to the experimental animals intraperito-
neally. 

b) The methanolic extract of sphaeranthus amar-
anthoides (MESA) is administrated orally by using 18 
gauge needles which is about 2-3 inches in length. 

2.6. Drug dosage: 
a) Nicotine (0.4 mg/kg b. wt) was administered 

99% Liquid Nicotine (Sigma Aldrich) in 0.9% normal 
saline by the intraperitoneal route 

b) Methanolic extract of sphaeranthus amar-
anthoides (MESA) in two different doses Dose 1 – 
250mg/kg b. wt and Dose 2 – 500mg/kg b. wt Both 
were administrated daily for 48 days by gavage. 

2.7 Measurement Of Hormones: 
Blood samples were obtained from the retro-or-

bital vein in a micro-hematocrit capillary tube(8). The 
p lasma was separated by centrifugation and stored at 
-72°C for subsequent hormone assays. Plasma levels of 
total testosterone, Luteinizing hormone, Follicle-stim-
ulating hormone, and Prolactin, were estimated on 
day 20, day 40, and just before sacrifice. The concen-
tration of Plasma testosterone was evaluated by using 
(an enzyme-linked immunosorbent assay) ELISA kits 
(5). Immuno-Assay Test Kits were used to measure the 
concentrations of Prolactin, Luteinizing hormone, 
and Follicle-stimulating hormone(9). 

2.8 Statistical Analysis: 
The collected quantitative data were subjected to 

Microsoft Excel (Version 2003) and SPSS (SPSS, Ver-
sion 17.0) software for statistical analysis. The values 
were expressed as the Mean and Standard Error of 
the Mean. One-way ANOVA was performed using 
SPSS. Comparison of the values of control and treated 
groups was done by the analysis of variance (ANO-
VA) and statistical significance was determined using 
a PAIRED T-test with p < 0.05 considered. 
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3.RESULTS

3.1 Effect Of MESA On Testosterone: 
The effects of Nicotine, Nicotine +MESA Dose 1, 

and Nicotine + MESA Dose 2 on the levels of serum 
testosterone and their comparison with that of control 
on 20th day, 40th day and 48th day of the treatment were 
summarized in the Table 1.The change in the serum 
testosterone was not significant after 20 th day. Signifi-
cant difference was seen after 40 th day of the treatment. 
The nicotine group showed a significant decrease in 
Serum testosterone when compared to nicotine group 
(p < 0.001) (Table 1). Nicotine +MESA Dose 1 and 2 
showed a significant raise in the serum testosterone 
levels as compared to nicotine administered group. 

3.2 Effect Of MESA On FSH
The effects of Nicotine, Nicotine +MESA Dose 1, and 

Nicotine + MESA Dose 2 on the levels of serum Follicle 
stimulating hormone and their comparison with that of 
control on 20th day, 40 th day and 48th day of the treatment 
were summarized in the Table 2. The change in the serum 

Follicle stimulating hormone was not significant after 20 

th day. Significant difference was seen after 40 th day of the 
treatment. The nicotine group showed a significant de-
crease in Serum Follicle stimulating hormone after 48 th 
day of treatment when compared to nicotine group (p < 
0.001) (Table 2). Nicotine +MESA Dose 1 and 2 showed a 
significant raise in the serum Follicle stimulating hormone 
levels as compared to nicotine administered group. 

3.3 Effect Of MESA On Luteinizing 
Hormone: 

The effects of Nicotine, Nicotine +MESA Dose 1, 
and Nicotine + MESA Dose 2 on the levels of serum 
Luteinizing hormone and their comparison with that 
of control on 20th day, 40 th day and 48th day of the 
treatment were summarized in the table 3.The change 
in the serum Luteinizing hormone was not significant 
after 20 th day. Significant difference was seen after 40 
th day of the treatment. The nicotine group showed a 
significant increase in Serum Luteinizing hormone af-
ter 48 th day of treatment when compared to nicotine 
group (p < 0.001) (Table 3). Nicotine +MESA Dose 1 

Table 1
Effects of Nicotine, MESA and their combination on Testosterone levels during the treatment period

 Parameters

Testosterone

Groups

N Control Nicotine Nicotine + MESA Dose 1 Nicotine + MESA Dose 2

Day – 20 6 4.81±0.72 4.92±0.24 4.75±0.47 4.55±0.6
Day – 40 6 4.94±0.7 4.3±0.47 5.01±0.46 4.96±0.63
Day – 48 6 5.05±0.63 3.67±0.57* 5.43±0.38 5.48±0.6

 Values are expressed as mean±SD. Mean values sharing * were significantly different at p-value < 0.001

Table 2
Effects of Nicotine, MESA, and their combination on levels of Follicle-stimulating Hormone during the treatment period

Parameters

Follicle-stimulating Hormone 

Groups

N Control Nicotine Nicotine+ MESA Dose 1  Nicotine+ MESA Dose 2

Day – 20 FSH 6 1.75 ± 0.51 1.72 ± 0.3 1.41 ± 0.16 1.73 ± 0.31
Day – 40 FSH 6 1.81 ± 0.48  1.2 ± 0.19* 1.44 ± 0.14 1.83 ± 0.31
Day – 48 FSH 6 1.84 ± 0.48 0.92 ± 0.2** 1.47 ± 0.17 1.89 ± 0.28

Values are expressed as mean±SD. Mean values sharing * were significantly different at p value < 0.005 Mean values sharing ** 
were significantly different at p value < 0.001

Table 3
Effects of Nicotine, MESA and their combination on Luteinizing Hormone levels during the treatment period

Parameters

Luteinizing Hormone 

Groups
N  Control Nicotine

Nicotine+ MESA Dose 1 Nicotine+ MESA Dose 2
Day – 40 LH 6 1.39 ± 0.26 2.36 ± 0.36*  1.48 ± 0.24  1.58 ± 0.32
Day – 48 LH  6  1.45 ± 0.25 2.86 ± 0.23*  1.61 ± 0.25  1.68 ± 0.44

Values are expressed as mean±SD. Mean values sharing * were significantly different at p value < 0.001
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and 2 showed a significant decrease in the serum Lu-
teinizing hormone levels as compared to nicotine ad-
ministered group. 

3.4 Effect Of MESA On Prolactin: 
The effects of Nicotine, Nicotine +MESA Dose 1, 

and Nicotine + MESA Dose 2 on the levels of serum 
Prolactin hormone and their comparison with that of 
control on 20th day, 40 th day and 48th day of the treat-
ment were summarized in the Table 4.The change 
in the serum Prolactin was not significant after 20 th 
day. Significant difference was seen after 40 th day of 
the treatment. The nicotine group showed a signifi-
cant increase in Serum Prolactin hormone after 48th 
day of treatment when compared to nicotine group 
(p < 0.001) (Table 4). Nicotine +MESA Dose 1 and 2 
showed a significant decrease in the serum Prolactin 
hormone levels as compared to nicotine administered 
group. 

4. DISCUSSION: 
Testosterone is secreted by Interstitial cells of Lydig. 

Testosterone is responsible for the sex drive (libido) 
in men, bone mass, fat distribution, muscle mass, and 
sperm production. A small amount of testosterone cir-
culating in the body is also converted to estradiol, an 
estrogen (10) (11) Nicotine can damage sperm membrane 
and DNA, and induce apoptosis in interstitial cells in 
the testis (12). 

The present study shows a significant decrease in 
mean serum testosterone and Follicle stimulating hor-
mone and a significant increase in mean serum Lu-
teinizing hormone and prolactin levels. The decrease 
in testosterone and Follicle stimulating hormone is not 
associated with lutenizing hormone, which indicates 
that the pathology is not in pituitary gland rather it is 
due to the testicular damage. Low serum testosterone 
levels accompanied by high levels of serum Luteiniz-
ing hormone indicates testicular dysfunction(13). A de-

crease in serum testosterone levels has been shown to 
adversely affect the structure, weight, and function of 
the testes and epididymis Low serum testosterone lev-
els have been reported to adversely affect the structure, 
weight, and function of the testes and epididymis(14). 

Follicle stimulating hormone is indirectly respon-
sible for structural and metabolic support for sper-
matogonia to become mature spermatid. Though it 
is not a mandatory hormone to complete spermato-
genesis, decrease in levels of FSH leads to reduction 
in sperm quality and mild reduction in number of 
sperm. (15) 

Lutenizing hormone is responsible for secretion 
of Androgen. Lifestyle habits like smoking and stress 
may lead to increase in gonadotrophin releasing hor-
mones, LH and Prolactin, this leads to change in sperm 
quality. (15) In the male rats, plasma LH is responsible 
for maintaining the normal plasma testosterone con-
centration. As a result of chronic exposure of nicotine 
decrease in testosterone level which in turn is respon-
sible for increased production of LH(16) 

When the level of prolactin hormone is elevated in 
men infertility results. In addition increased prolactin 
causes erectile dysfunction, sexual desire and level of 
testosterone is decreased. (9) 

Prolactin hormone have a direct effect on sper-
matogenic cells(17). In mammals, PRL signaling is 
thought to be involved not only in the process of sper-
matogenesis and steroidogenesis in the testis but also 
in the survival of ejaculated sperm(17). 

Studies have shown an increase in serum prolactin 
levels was reversed by nicotine cessation (18). In addi-
tion, it was observed that there was no difference in 
hormone concentrations between ex-smokers and 
non-smokers suggesting that quitting smoking helps 
to reduce the levels of this hormone (19). Studies on hu-
mans reported reduced sperm-fertilizing capacity in 
smokers, in addition to decreased sperm count and 
motility, which were explained by the degenerative tes-

Table 4
Effects of Nicotine, MESA, and their combination on levels of Prolactin during the treatment period

Parameters

Prolactin 

Groups

N  Control  Nicotine Nicotine+ MESA Dose 1 Nicotine+ MESA Dose 2

Day – 20 P 6 4.11 ± 0.38 4.23 ± 0.31 4.06 ± 0.37 4.25 ± 0.32
Day – 40 P 6 4.23 ± 0.27  5.05 ± 0.23* 4.37 ± 0.38 4.31 ± 0.31
Day – 48 P 6 4.27 ± 0.19 5.8 ± 0.18* 4.62 ± 0.31 4.34 ± 0.24

Values are expressed as mean±SD. Mean values sharing * were significantly different at p value < 0.001
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ticular changes induced by nicotine (20). The flavonoids 
present in MESA are responsible for the antioxidant 
property of MESA(21).. Nicotine causes structural dam-
age to the testes(22). Studies have shown a positive effect 
of antioxidants on sperm quality (23). From the above 
study, it is very clear that MESA helps in retrieving the 
deranged hormonal levels and thus the hormonal im-
balance is restored by MESA and thus infertility could 
be reversed. 

5. CONCLUSION: 
Nicotine disturbs various stages of spermatogene-

sis by damaging the Leydig cells. Our findings propose 
that MESA has a beneficial effect in reversing the hor-
monal damages induced by Nicotine and improving 
the quality of sperm by acting on the cell of various 
stages of spermatogenesis. Thus the Methanolic ex-
tract of Sphaeranthus amaranthoides at the dose level 
of 250 mg/kg b. w and 500 mg/kg b. w was effective 
against Nicotine induced hormonal imbalance. 

REFERNCES
1. Richard M Sharpe, Lifestyle and environmental 
contribution to male infertility, British Medical Bulle-
tin 2000; 56 (No 3) 630-642.
2. Thonneau P, Bujan L, Multigner L, Mieusset R. 
Occupational heat exposure and male fertility: a re-
view. Hum Reprod. 1998 Aug; 13(8): 2122-5. doi: 
0.1093/humrep/13.8.2122. PMID: 9756281.
3. R. Geethalakshmiet al, Evaluation of Antioxidant 
and Wound Healing Potentials of Sphaeranthus am-
aranthoides Burm.f. BioMed Research International 
Volume 2013, Article ID 607109, 7 pages. http://dx.
doi.org/10.1155/2013/607109
4. Kanimozhi.S et al Phytochemical and GC-MS 
analysis of Sphaeranthus amaranthoides Burm Nat.
Volatiles&Essent.Oils, 2021;8(5):206-212.
5. Mosbah R, et al. Nicotine-induced reproductive 
toxicity, oxidative damage, histological changes and 
haematotoxicity in male rats: The protective effects of 
green tea extract. Exp Toxicol Pathol (2015), http://dx-
.doi.org/10.1016/j.etp.2015.01.001
6. De S, Suresh R, Babu AM, Aneela S In-vivo 
Hepatoprotective Activity of Methanolic Extracts of 
Sphaeranthus amaranthoides and Oldenlandia um-
bellate Pharmacognosy Journal,2017,9,1,98-101.
DOI:10.5530/pj.2017.1.16
7.  Kanimozhi et al.; Histological Changes in Testis 
of Adult Wistar Albino Rats - Nicotine-Induced Tes-

ticular Damages and the Protective Effects of Meth-
anolic Extract of Sphaeranthus Amaranthoides JPRI, 
2021;33(63B): 511-516.
8. H VanHerck et al.Blood sampling from the ret-
ro-orbital plexus, the saphenous vein and the tail vein 
in rats: comparative effects on selected behavioral and 
blood variables Lab Anim 2001 Apr;35(2):131-9. DOI: 
10.1258/0023677011911499 
9. Fatima Ayaz et al (2021). Study to Investigate the 
Hormone Analysis in Male Albino Rats under the 
Pharmacological Kinetics of Thimerosal. Sch Bull, 
7(6): 146-149.
10. https://www.nih.gov/news-events/nih-research-mat-
ters/understanding-how-testosterone-affects-men
11. J.S.Finkelstein et al,Gonadal steroids and body 
composition, strength, and sexual function in men. 
N Engl J Med. 2013 Sep 12;369(11):1011-22. doi: 
10.1056/NEJMoa1206168. 
12. Mosadegh M, Hasanzadeh S, Razi M. Nicotine-in-
duced damages in testicular tissue of rats; evidences 
for bcl-2, p53 and caspase-3 expression. Iran J Basic 
Med Sci. 2017 Feb;20(2):199-208. DOI: 10.22038/
ijbms.2017.8249. PMID: 28293398; 
13. Oyeyipo, et al.: Nicotine alters male reproduc-
tive hormoness in male albino rats: The role of ces-
sation Journal of human reproductive sciences. DOI: 
10.4103/0974-1208.112380
14. George FW, Wilson JD. Hormonal control of sex-
ual development. Vitam Horm. 1986;43:145–196. doi: 
10.1016/S0083-6729(08)60420-3.; Mooradian AD, 
Morley JE, Korenman SG. Biological actions of andro-
gens. Endo Rev. 1987;8:1–28. DOI: 10.1210/edrv-8-1-1
15. Oduwole OO, Peltoketo H, Huhtaniemi IT. Role 
of Follicle-Stimulating Hormone in Spermatogene-
sis. Front Endocrinol (Lausanne). 2018 Dec 14;9:763. 
DOI: 10.3389/fendo.2018.00763. 
16. Nair, S.V.G. and Rajamohan, T. (2014) The Role 
of Coconut Water on Nicotine-Induced Reproductive 
Dysfunction in Experimental Male Rat Model. Food 
and Nutrition Sciences, 5, 112.
17. Hondo E, Kurohmaru M, Sakai S, Ogawa K, Ha-
yashi Y. Prolactin receptor expression in rat spermato-
genic cells. Biol Reprod. 1995 Jun;52(6):1284-90.DOI: 
10.1095/biolreprod52.6.1284. 
18. Hiyama G, Mizushima S, Matsuzaki M, Ichika-
wa Y, Kansaku N, Sasanami T. Expression of Prolac-
tin Receptor on the Surface of Quail Spermatozoa. J 
Poult Sci. 2016 Apr 25;53(2):157-164. DOI: 10.2141/
jpsa.0150132. 



634 | Cardiometry | Issue 26. February 2023

19. M. K. Gill-Sharma Prolactin and Male Fertility: 
The Long and Short Feedback Regulation Internation-
al journal of Endocrinology 2009;687259:1–13.
20. Künzle, R., Mueller, M.D., Hänggi, W., Birkhäus-
er, M.H., Drescher, H., Bersinger, N.A., 2003. Semen 
quality of male smokers and nonsmokers in infertile 
couples. Fertil. Steril. 79, 287–291.
21. Gayatri et al. Sphaeranthus Amaranthoides – A 
Review Int J PharmPharm Sci, Vol 5, Issue 3, 123-125

22. Karanth, S., Yu, W.H., Walczewska, A., Mastronar-
di, C.A. and McCann, S.M. (2001) Ascorbic Acid Stim-
ulates Gonadotropin Release by Autocrine Action by 
Means of NO. Proceedings of the National Academy of 
Sciences of the United States of America, 98, 11783-11.
23. Hwang, K., Walters, R. & Lipshultz, L. Contempo-
rary concepts in the evaluation and management of 
male infertility. Nat Rev Urol 8, 86–94 (2011). https://
doi.org/10.1038/nrurol.2010.230



Issue 26. February 2023 | Cardiometry | 635

ORIGINAL RESEARCH Submitted: 23.01.2023; Accepted: 11.02.2023; Published online: 25.02.2023

Best Washing Method for 
Oligoasthenospermic Patients 
by Evaluating DNA Integrity 
by Using a Sperm Chromatin 
Dispersion Test
Balachandran Sivaraja Ganesan1*, Sumathy Govindarajan2* 

1Department of Anatomy, CSI College of Dental Sciences and 
Research. Madurai, INDIA. 
2Department of Anatomy, Sree Balaji Dental College and Hospi-
tal, Bharath Institute of Higher Education and Research (BIHER), 
Chennai., INDIA.  

Corresponding author: 
1ganesan. sivaraja8@gmail.com, 
2ravi_sumathy@yahoo.com

ABSTRACT
Background: Growing evidence points to sperm DNA frag-
mentation (DF) as a significant contributor to infertility. One of 
the most popular techniques to identify sperm DF is the Sperm 
Chromatin Dispersion test (SCDT), a new assay in semen. The 
SCDT is based on the idea that after acid denaturation and 
removal of nuclear proteins, sperm with fragmented DNA are 
unable to create the distinctive halo of dispersed DNA loops 
seen in sperm with non-fragmented DNA. As Oligoastheno-
spermic patients have low sperm concentration, these patients 
are infertile and opt for fertility treatments for getting a child. 
There are many steps in the processing of sperm during Assist-
ed Reproductive Technology (ART), and one of the main steps 
is Sperm Washing. Aim & Objective: The main aim of this 
research is to determine the best sperm-washing method for 
Oligoasthenospermic patients by evaluating DNA integrity (DI) 
by using SCDT. Study Setting: Semen samples were obtained 
from 40 Oligoasthenospermic patients with progressive motil-
ity <32%, who underwent ART procedure in Sumathi fertility 
center Madurai between Jan-feb2022.Informed Consent was 
obtained from all men prior to the study. This research was 
approved by an institutional review board of Bharath Universi-
ty Chennai. Material and Methods: The semen sample was 
subjected to Swim up (SU), Density Gradient (DG), and magnet-
ic method. After washing, the samples were cryopreserved in 
liquid nitrogen for a period of 3 months. After 3 months DNA 
damage is measured by SCDT. The CANfrag DF Test kit was 
used to measure the DFI. Statistical Analysis: IBM SPSS was 

used to evaluate the significance of the results. Results: When 
compared to SU, the DG method shows the high level of un-
fragmented DNA (big halo) were statistically significant p<0.01.
When compared to the magnetic-activated method, the DG 
method shows a high level of the big halo was statistically sig-
nificant p< 0.01.similarly, No Halo(fragmented DNA) was high-
ly found in the magnetic activated cell sorting method when 
compared with SU and DG methods were statistically highly 
significant p< 0.001 similarly fragmented DNA very less in SU 
and DG methods were statistically highly significant p<0.001.
Conclusion: The primary findings of the research indicate that 
the DG method best method for ICSI and IVF to increase the 
success rate. 
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1. INTRODUCTION 
The primary function of sperm is to mix the genet-

ic material (DNA) from one biological parent with the 
genetic material present in the other biological parent’s 
egg to produce offspring with a distinct genetic code. 
Chromosomes, or DNA molecules, are tightly wound 
into a nucleus, which takes up most of the space in the 
head of the cell. The neck and tail’s purpose is to help 
the sperm convey its priceless “cargo” as effectively as 
possible. 

The genetic integrity of sperm is an important fac-
tor in fertility since DNA contains all of the instruc-
tions for an embryo’s development. Any sperm DNA 
damage may prevent the sperm from properly fertil-
izing an egg or from growing into a strong, healthy 
embryo. The problem with sperm DNA fragmenta-
tion (DF) is just that. In comparison to other semen 
metrics and sperm quality measures including sperm 
count, motility, and morphology, sperm DNA frag-
mentation is less frequently evaluated and, generally 
speaking, less understood. 
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A. DF and DNA Fragmentation Index (DFI): 
When one or both of the sperm’s DNA strands 

are broken or altered in some way, it is referred to as 
sperm DF. This harm can happen at several stages of 
the sperm’s life cycle, including when it is being cre-
ated in the testicles through a process of cell division 
known as spermatogenesis when it is being “stored” in 
the epididymis before ejaculation, or even after ejac-
ulation. 

Sperm DNA fragmentation test (DFT) kits are 
essential since sperm DF is not assessed as part of a 
conventional semen study. The percentage of sperm 
in a specific semen sample with fragmented DNA is 
known as the DFI. An individual’s sperm contains ge-
netic damage to a greater extent when their DF index 
is higher. Although specialists can’t agree on exact cut-
off points, a DNA fragmentation score of over 30 to 
50 percent is typically regarded as significant and may 
have an influence on fertility. Even individuals with a 
DNA fragmentation score of 15–30% may occasion-
ally have subfertility, particularly if other aberrant se-
men parameters are present (such as low sperm count, 
poor sperm motility, or morphology), if the female 
spouse is older [1]. However, as more information 
about the connection between sperm DF and birth 
rates become available, there is a growing consensus 
among specialists that sperm genetic integrity may be 
one of the most crucial elements for male fertility. As 
a result, kits for testing the DF of sperm are especially 
helpful while attempting to get pregnant. 

B. DF Testing: 
Sperm DF testing is the most trustworthy way of 

determining the DFI. The sperm DFI, which measures 
the consistency of the sperm chromatin (SC), is one of 
many factors that influence whether or not a pregnan-
cy will be successful (DFI). A high DFI prevents both 
conception and fertilization [2–6]. Therefore, while 
choosing the optimal assisted reproductive technolo-
gy (ART) procedure for couples who have repeatedly 
failed to conceive, practitioners are aware of the sig-
nificance of DFI in diagnosing male infertility. Several 
methods are currently available to evaluate DFI. Two 
of these diagnostic methods that depend on the SC’s 
denaturing power are the sperm chromatin structure 
assay (SCSA) and sperm chromatin dispersion Test 
(SCDT) kits. 

SCSA uses a predetermined flow cytometry ap-
proach and program called SCSAsoft to provide a 

highly reproducible DFI measurement, which makes 
it the industry’s gold standard for quantifying sperm 
DF [7]. SCDT kits are light microscopy tests requiring 
a technician for a DFI based on either the presence or 
absence of a dispersal halo encircling the fragmented 
or non-fragmented sperm, respectively. Around fifty 
to five hundred sperm are counted in each sample. 
SCSA can be replaced by a number of SCDT kits at a 
reduced price. 

The owners of SCDT have established a prediction 
criterion for infertile men between 20 and 27 percent 
for statistical categories of sperm fertility in published 
studies [8, 9]. It has been found that the success of fer-
tilization is affected by a threshold between 17 and 18 
percent [9, 10] The SCDT Halo sperm kit is the only 
one that uses this limiting value; it is not a rule that all 
SCDT must follow. SCSA criteria are currently used, 
however, there isn’t much consensus on when a given 
ART technique should be selected based on FI results 
on the DNA obtained with a specific SCDT kit. Re-
searchers compared the DFI generated by SCSA and 
SCDT have revealed both congruence and incongru-
ence between the 2 tests, for instance, a greater DFI 
was acquired when using an SCDT kit, which adds an 
additional degree of complexity [8, 11, 12]. 

C. Oligoasthenospermia and ART: 
It concerns sperm count and sperm motility, two 

semen parameters. When the sperm concentration 
is less than 15 million/ml, the term Oligozoospermia 
is used. It is a disease of sperm that develops when 
sperm concentration is low. Oligospermia can be re-
ferred to as either. Or Oligozoospermia. In a labora-
tory, the number of spermatozoa in the ejaculate as a 
whole and the sperm concentration per millilitre are 
assessed. A concentration of 15 million sperm/ml and 
a minimum value of 39 million ejaculated sperm/ml 
have been established by the WHO. Oligospermia in 
men has no symptoms. This indicates that men can 
only be diagnosed with this change when they attempt 
to have a family but are unsuccessful [13]. 

It is exceedingly challenging to get pregnant nat-
urally when there is oligoasthenozoospermia due to 
the altered semen characteristics. But it’s not impos-
sible, either. Pregnancy is possible as long as there is 
one motile sperm in the ejaculate. The best course of 
action is case-specific. The great majority of couples 
may choose to use ARTs and visit a reproductive clinic 
in order to start a family. The most common method 
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of treatment to induce pregnancy is in vitro fertiliza-
tion. The best sperms are chosen and combined with 
the eggs, which have already been removed via follic-
ular puncture, in a laboratory setting. After that, the 
sperm fertilizes the egg to produce embryos, which 
are then placed in the woman’s womb after being cul-
tured. An ICSI operation will be necessary for more 
serious situations. The procedures are the same as for 
IVF, except in this instance the specialist uses microin-
jection to choose and place the sperm within the egg. 
Numerous high-quality studies have shown that intra-
uterine insemination (IUI) is the first line of treatment 
for unexplained moderate male factor infertility and 
poor chances of spontaneous conception [14, 15]. For 
patients who opt for ARTs, the sperm needs prepara-
tion before it can be used. For this purpose, there are 
different sperm- washing techniques involved which 
is going to be the main focus. The different sperm 
--washing methods are discussed in the next section. 

D. Sperm Washing Methods: 
The different sperm- washing techniques are dis-

cussed here. First, the spermatozoa may be chosen 
using a process called “swim up (SU) ” based on their 
capacity to swim. The culture medium is applied in 
layers over the liquefied semen in this method. Motile 
spermatozoa are introduced into the culture. The top 
layer of the stacked medium is then carefully removed 
for further use [16]. 

The utilization of density gradient (DG) is the sec-
ond way of spermatozoa selection. The density col-
umn is placed on top of the pipetted semen sample, 
which is subsequently centrifuged. Spermatozoa are 
separated using DG centrifugation based on density. 
In this manner, the motile spermatozoa with normal 
morphology can be chosen and aspirated for further 
usage from the solution with the greatest gradient con-
centration [17]. In assisted reproductive procedures, 
DG centrifugation has been a common method for 
sperm preparation. Freshly taken semen specimens 
have been centrifuged on a Percoll gradient ranging 
from Forty and Ninety with excellent extraction [18]. 
Percoll was taken out of clinical human usage in late 
1996.Covalently bonded hydrophilic silane-stabilized 
silica that was offered under a number of several brand 
names took the position of this product. 

The third is the Miltenyi Biotec invention of Mag-
netic-activated Cell Sorting (MACS), a technique for 
dividing different cell populations according to their 

surface antigens (CD molecules). In positive selection, 
after removing the magnetic column from the mag-
netic field, the cells that expressed the desired anti-
gen(s) and had adhered to the magnetic column are 
washed out and transferred to a different vessel. This 
technique is helpful for isolating a certain cell type, 
like CD4 lymphocytes. When using negative selection, 
the antibody is directed against a surface antigen that 
is known to be present in unimportant cells. The frac-
tion that passes through the column after the cells and 
magnetic nanoparticle solution is applied to it is col-
lected because it includes almost no cells that express 
the undesirable antigens [19]. 

Now that the basic parameters that are to be in-
volved in this research are looked into, the study here 
focuses on Oligoasthenospermic patients. Since these 
patients are going for ART, the study here is to deter-
mine the best sperm –washing that is able to preserve 
the DNA Integrity by determining the DFI using the 
CANfrag kit. 

II. MATERIAL AND METHODS: 

A. Material: 
Sperm wash media (VITROMEDia SAR HEALTH) 

Sperm freeze media (VITROMEDia SAR HEALTH) 
Magnetic Activated Cell Sorting (Canfrag), liquid 
nitrogen, and light microscope. Semen samples were 
obtained from 40 Oligoasthenospermic patients with 
progressive motility <32%, who underwent ART pro-
cedure in Sumathi fertility center Madurai between 
Jan-feb2022.Informed Consent was obtained from all 
men prior to the study. This research was approved by 
the institutional review board of Bharath University 
Chennai. SBDCH/IEC/02/2017/09.Briefly, the semen 
sample was subjected to SU, DG, and magnetic meth-
ods. After washing, the samples were cryopreserved 
in liquid nitrogen for a period of 3 months. After 3 
months DNA damage is measured by SCDT. 

CANfrag Principle and working: 
To find DF in human sperm, use the CANfrag DF 

Test kit. This kit is based on an SCDT test. The kit’s 
operation relies on the denaturation of DNA to eval-
uate and distinguish between intact and fragmented 
DNA in spermatozoa. Untreated spermatozoa are 
sandwiched between two layers of base agarose and 
an inert top microgel. These layers are then subjected 
to acid treatment, which causes DNA breaks to form 
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constrained single-stranded DNA patterns. After that, 
a progressive lysis procedure is offered to remove the 
nuclear proteins. The halo and core are visible under a 
bright field microscope after dye staining. Large halos 
of intact DNA loops surround the center core of the 
sperm that has little or no DNA breakage. Sperm con-
taining DNA fragments either do not create a halo at 
all or form a very small halo. Male infertility may be 
brought on by DNA fragmentation in sperm, which 
cannot be identified by standard semen measures such 
as sperm concentration, motility measurement, and 
morphological evaluation. This test is easy to inter-
pret, fast, reliable, and reproducible. 

B. Three methods for sperm washing: 

SU METHOD: 
After the semen has liquefied (usually 30 minutes at 

37°C), 1 mL aliquots of semen are placed in 5 mL tubes 
that have labels (Falcon TUBE) and softly layered with 
2mL of media (Sperm wash media) ALLOW TO CEN-
TRIFUGE 1800rpm for 10 minutes. After centrifuga-
tion discards the supernant solution without disturb-
ing the pellet. Add 5ml of flushing media and mix with 
pellet gently; centrifuge 1500rpm for 10 minutes and 
discard the supernant solution without disturbing the 
pellet. Add 2ml of IVF media and mix with pellet gen-
tly, centrifuge 1200rpm for 10 minutes and discard the 
supernant solution without disturbing the pellet. Incu-
bate tubes at 37°C for forty-five to sixty min to allow 
increasingly motile sperm to swim into the overlying 
medium. Carefully add 0.5ml IVF media. Finally, ex-
amine motility and count under a microscope. 

DG METHOD: 
Prepare 80/40 gradients in a 14ml tube, careful-

ly overlay liquefied semen sample, and centrifuge 
2000rpm for 20 minutes. Retrieve the gradients with 
caution, being careful not to dislodge the pellet. Mix 
the pellet with a 5ml flushing media centrifuge at 
1500rpm for 10 minutes. Carefully remove the su-
pernant solution without disturbing the pellet. Mix 
the pellet with IVF media 2ml centrifuge 1200rpm or 
8 minutes, discard the supernant solution. Carefully 
add 0.5ml IVF media, For forty-five to sixty min, in-
cubate tubes at 37 around thirty seven°C to encourage 
increasingly motile sperm to swim into the medium 
overlaid. Finally, check count and motility under a mi-
croscope. 

MAGNETIC-ACTIVATED CELL SORTING 
METHOD

Magnetic-activated cell sorting (MACS) distin-
guishes between apoptotic and non-apoptotic sperma-
tozoa. During apoptosis, phosphoryl serine residues 
are translocated from the spermatozoa’s intermem-
brane space to its outer membrane (programmed cell 
death). Despite having a strong affinity for Phospha-
tidylserine, Annexin V is not able to cross the intact 
sperm membrane. MACS is used to separate dead and 
apoptotic spermatozoa using colloidal super-para-
magnetic beads (fifty nm in dia) linked to very par-
ticular antibodies to Annexin V. Annexin V binding 
to spermatozoa suggests that the sperm membrane 
integrity has been disrupted. 

C. Cryopreservation protocol (CP): 
To prevent osmotic shock, 1 ml of sperm freezing 

media (glycerol cryoprotectant) was gradually added 
to the post-wash semen sample before it was trans-
ferred to the cryovials. The sample underwent two 
rounds of cooling: ten min at ambient temperature 
and ten mins in a Four degree C refrigerator. The sam-
ples were then frozen using static vapour cooling be-
fore being submerged in liquid nitrogen (-196 C). 

D. Thawing protocol: 
The cryovials were taken out of the liquid nitrogen 

and put at ambient temperature after CP. Small water 
droplets begin to collect on the cryovials’ outer surface 
as a result of the sample’s abrupt change in tempera-
ture. Sweating is the term for this phenomenon. The 
entire sample was then taken and transferred to an 
equivalent volume of sperm wash media, which was 
then centrifuged for five minutes at 1500 rpm. The 
pellet was coated with IVF medium after the super-
nant was removed. With the aid of a Makler cham-
ber, the supernant solutions were aspirated to examine 
their motility. 

Procedure: 
The following are the steps followed: 

1. place the provided Agarose Gel tube in float and 
incubated it in boiling water at 90c-100C for 2 
minutes or until the gel melts. Then cool down this 
tube at 37 degrees c for 5 minutes, 

2. Add 40μl of a semen sample from the sample 
preparation tube to the melted Agarose Gel tube 
and mix gently to avoid bubble formation. 
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3. Place 150μl of suspension on the coated slide, cover 
it with provided cover slip by avoiding air bubbles 
and transfer the slide at 4 degrees to 8 degrees c for 
5 minutes to solidify the gel. 

4. Take the slide out, and then gently remove the cov-
erslip by sliding it off. 

5. Place the slide on an even surface and overlay 1ml of 
Acid Denaturation. Incubate at 22 degrees c for 7 min-
utes and drain the solution completely after incubation. 

Fig. 1 Melt the Agarose Gel 

Fig. 2 Place 150microlitre of mixed cell suspension on the coat-
ed slide

6. Overlay 1 ml of lysis solution and incubate for ten 
min at room temperature. Drain the solution com-
pletely after incubation. 

7. Gently wash the slide with 20 ml of distilled water 
with the help of a syringe or dropper by placing the 
slide in a vertically slanted position. 

Fig. 3 Incubate with Acid denaturant solution 

 
Fig. 4 Wash with 20ml of distilled water

8. Place the slide on an even surface and sequen-
tially dehydrate the slide by overlaying 1ml of 
dehydrating solution 1, dehydrating solution 2, 
and dehydrating solution 3 and incubate for 2 
minutes each. then completely drain the excess 
solution

Fig. 5 Incubate with lysis solution for 10 min 

Fig. 6 Dehydrating solution for 2 minutes 

9. Prepare working stain solution by mixing 300μl of 
stain and 300μl of dilution buffer. 

10. Stain slide with 500μl of working stain solution. 
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Fig. 7 stain slide with 500 microliters Working stain solution

Fig. 8 wash the stained slide with tap water in coupling jar bea-
ker

11. Spread the stain evenly by gently tilting. Keep the 
slide on a horizontal surface and continue staining 
for 8-10 minutes. 

12. Wash the stained slide with the tap water in a cou-
pling jar/beaker. 

13. Drain the excess water and allow to air dry and ob-
serve under a 40X microscope. 

Fig. 9 Observe under the microscope

SDF Calculation: 
SDF Value = Number of fragmented sperms/total 

number of sperms scored*100

RESULTS: 
The results of SCDTT of sperm cells in three dif-

ferent technique separation techniques are presented 
in table 1 below and in the graph. 

The quantitative analysis of the SCDTT is shown in 
Table (1). The percentage of halo present surrounding 
the sperm head is used to express the values, which are 
presented as mean SEM. One-way ANOVA was used 
to examine the data, and Tukey’s test was used for mul-
tiple comparisons across groups. SU stands for SU, DG 
for DG, and MACS for Magnetic Activated Cell Sort-
ing. Comparisons with SU, DG, and MACS are indi-
cated by the symbols @, $, and, respectively. Statistical 
significance was attained at P values of * 0.05, ** 0.005, 
and *** 0.001.

The quantitative evaluation of the SCDTT is shown 
in the graph above. The various halo forms demon-
strate the degree of DNA integrity. DNA that isn’t frag-
mented has a large, medium, or small halo, while DNA 
that doesn’t have a halo is fragmented. The percentage 
of halo present surrounding the sperm head is used to 
express the values, which are presented as mean SEM. 
One-way ANOVA was used to examine the data, and 
Tukey’s test was used for multiple comparisons across 
groups. SU stands for SU, DG for DG, and MACS for 
Magnetic Activated Cell Sorting. Comparisons with 
SU, DG, and MACS are indicated by the symbols @, $, 
and, respectively. Statistical significance was attained 
at P values of * 0.05, ** 0.005, and *** 0.001.

When compared to the SU, the DG method shows 
a high level of unfragmented DNA (big halo) was 
statistically significant p<0.01.When compared mag-
netic-activated method, DG the method shows the 
high level of the big halo was statistically significant 
p< 0.01.similarly No, Halo(fragmented DNA) highly 
found in the magnetic activated cell sorting method 
when compared with SU and DG methods were sta-
tistically highly significant p< 0.001 similarly frag-
mented DNA very less in SU and DG methods were 
statistically highly significant p<0.001 Small halo for 
all 3 methods values are identical so statistically not 
significant. 

CONCLUSION: 
The main purpose of this research was to present a 

comparison to determine the best washing technique 
for the sperm for patients who are undergoing ART. 
For this purpose, the CANfrag kit was used to deter-
mine the DFI. The sperm-washing washing methods 
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were SU, DG and MACS method. The primary find-
ings of the research indicate that the DG method best 
method for ICSI and IVF to increase the success rate. 
This the effectiveness of this method was determined 
from the presence of high levels of unfragmented 
DNA – Intact DNA indicated by the test in the form o 
f big Halo. This is shown in the result. One thing to be 
noted is that, though the current findings indicate that 
DG is the best washing method, this is based on the 
CANfrag kit and for this group of patients, and there 
is scope for future researchers to choose the different 
category of patients or use different testing kits to see 
the concurrence of the results. 
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Abstract
Background: Secondary amenorrhea is an absence of men-
strual bleeding in a woman in her reproductive period for 
consecutive three or more months except the periods of preg-
nancy, lactation (production of breast milk), under contracep-
tives (birth control) or menopause. It could be noted in 1 of 15 
women during their reproductive period. The objective of the 
present study is to find the efficacy of Soothaga thadai kudineer 
a Siddha herbal preparation in the management of secondary 
amenorrhea. 
Methods: Study was conducted among the college students 
of Sri Sairam Siddha medical college and research centre (10 
students) with the administration of above mentioned kudineer, 
for three days 165ml once a day. Results were observed and 
noted. 
Results: Administration of Soothaga thadai kudineer was 
found to be more effective in the treatment of secondary 
amenorrhea. In this study, we have noticed that 5 of the sub-
jects attained pre-menstrual symptoms and other 5 showed 
positive results of menstruation with the free flow. Friedman test 
analysis, it reveals the Mean rank is high for Lower abdominal 
pain (5.95) followed by Back pain (4.55). 
Conclusion: This study reveals the positive effect of Soothaga 
thadai kudineer in the secondary amenorrhea and it can be 
prescribed as a medicine in the treatment of various gynaeco-
logical disorders which have secondary amenorrhea as a symp-
tom. Further evaluation is needed. 

Keywords
Case Series, Siddha, Clinical study, Soothaga thadai kudineer, 
Secondary amenorrhea
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Introduction: 
Siddha medicine is a ancient traditional Indian system 

of medicine practiced mainly in Tamil Nadu a southern 
state if India. Secondary amenorrhea is when a woman 
who has been having normal menstrual cycles stops get-
ting her periods for three months or longer. In Siddha 
system of medicine Amenorrhea is termed as Soothaga 
thadai1. Siddhar’s divided the amenorrhea into two ie. 
Confirmative and pseudo amenorrhea, Confirmative 
amenorrhea is further subdivided into two, depends on 
the physiological and pathological causes2. Varies forms 
of Polyherbal formulations of siddha system of medicine 
are used for maintaining the equilibrium ratio of human 
health3.Soothaga thadai kudineer is a important medi-
cine for amenorrhea which is mentioned in the Siddha 
literature Sigicha Rathna Deepam 4. Up-to-date, its ef-
ficacy is not scientifically documented and hence, the 
present study was undertaken to observed the efficacy of 
Soothaga thadai Kudineer among 10 persons. 

Materials and Methods: 

Sample selection: 
The trial was conducted among 10 students from 

Sri Sairam Siddha medical college and research cen-
tre students. Samples mentioned as subject 1, 2, 3 to 
10.Age of the subjects ranging between19 to 23. Con-
sent forms are received from the students. 

Medicine preparation: 

Purification of raw drugs: 
Raw drugs used to prepare the kudineer was taken 

for purification methods mentioned in Siddha liter-
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atures. Craeteva magna, Piper longum, Nigella sativa, 
Tachyspermum ammi, Anethum sowa and Plumbago 
zeylanica are purified as per the literature5.Zingiber of-
ficinarum is purified by removing its outer skin layer 
and Smilax china is purified by boiling it with milk5.

Preparation of Kudineer4: 
In this study, the purified raw drugs used for the 

preparation of Soothaga thadai kudineer such as 
Craeteva magna, Piper longum, Nigella sativa, Tachy-
spermum ammi, Bambusa vulgaris, Anethum sowa, 
Zingiber officinarum, Smilax china and Plumbago 
zeylanica are taken in an equal quantity of 4 grams 
each. 

Fresh leaves of Bambusa vulgaris is taken with 
above ingredients in 660 ml of water is boiled and re-
duced to 165ml. 

Dosage – 165 ml
Duration – 3days, once a day. 
As per the literature evidence medicine suthagath-

adai kudineer was given 3 days with dosage of 165 ml 
once a day at morning after food The changes among 
the students were observed and noted. 

Results and discussion: 
Among the 10 subjects 1, 4, 5, 7 and 8 attained 

menstruation within 2 days of intake of kudineer 
along with active pre-menstrual symptoms. Other 
subjects experienced some pre- menstrual symptoms 
like tension, irritability, headache, abdominal bloat-
ing, mood swings, back pain, lower abdominal pain 
etc.. (Table 3) they are attained menstruation after 
3 days but within 10 days. Observed Premenstrual 
symptoms are taken to Friedman test analysis, it re-
veals the mean rank for the premenstrual symptoms. 
Mean rank is high for Lower abdominal pain (5.95) 
followed by Back pain (4.55), and Mood swing (3.85), 
Abdominal bloating (3.50), Head ache (3.50), Irrita-
bility (3.50), Tension (3.15) (Table 2). Lower abdom-
inal pain and Back pain are the prime premenstrual 
symptoms, Study reveals the treatment with Soothaga 
thadai kudineer is highly beneficial, Since the P val-
ue is less than 0.01the null hypothesis is rejected at 
1 percent level of significance. (Table 2) Hence the 
Kudineer is highly effective against secondary amen-
orrhea. Premenstrual symptoms observed on the sub-
jects were mentioned in the table 3. Those effects were 

Table 1 
Descriptive analysis of observed Premenstrual symptoms among the subjects

S.No Premenstrual symptoms N Mean SD Minimum Maximum
1 Tension 10 .00 .000 0 0
2 Irritability 10 .10 .316 0 1
3. Head ache 10 .10 .316 0 1
4. Abdominal bloating 10 .10 .316 0 1
5. Mood swing 10 .20 .422 0 1
6. Lower abdominal pain 10 .80 .422 0 1
7. Back pain 10 .40 .516 0 1

Table 2 
Friedman test for significant difference among mean ranks towards factors of effectiveness of Soothaga thadai Kudineer and 
Premenstrual symptoms

S. No Effectiveness of Soothaga thadai Kudineer 
on Premenstrual symptoms

Mean Rank Chi-square value P value

1 Tension 3.15

23.415 <0.001**

2 Irritability 3.50
3 Head ache 3.50
4 Abdominal bloating 3.50
5 Mood swing 3.85
6 Lower abdominal pain 5.95
7 Back pain 4.55

Note: ** Denotes significant at 1% level
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Table 3
Observed Premenstrual symptoms

S. 
no

Subjects Age In
yrs

Premenstrual symptoms [Three days of observation] Attain 
Menstr 
uation 

with in 3 
days

Tension Irritability Head 
ache

Abdomi-
nal bloat-

ing

Mood 
swings

Lower 
abdomi-
nal pain

Back pain

1. Subject 1 20 * * *

2. Subject 2 20 *

3. Subject 3 19 *

4. Subject 4 23 * * *

5. Subject 5 21 * * * * *

6. Subject 6 23 *

7. Subject 7 22 * * *

8. Subject 8 22 * * *

9. Subject 9 22 *

10. Subject10 22 *

Table 4
Ingredients of Soothaga thadai kudineer

Creteva magna 
 

Piper longum 
 

Nigella sativa 

 
Tachyspermum ammi 

 
Bambusa vulgaris 

 
Anethum sowa 

 

 
 

Zingiber officinarum 
 

Smilax china 
 

Plumbago zeylanica 
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due to the actions present in the plants present in the 
Soothaga thadai kudineer. 

Conclusion: 
Siddha system of medicine is the oldest medical 

system in the world. From this study we conclud-

ed that Soothagathadai kudineer was effective in the 
treatment of secondary amenorrhea. Like this herbal 
decoction lot of medicines are engraved in siddha sys-
tem of medicine. Proper documentation is essential to 
prove the efficiency of Medicine preparations avail-
able in Siddha system of medicine. Further evaluation 
of this study enhance the approval of Soothagathadai 
Kudineer to the scientific world. 
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Abstract
Introduction: Information and communication technologies 
has brought innovation to scholarly publishing. Now, open ac-
cess is a subject of much concern among academics and are 
important sources for scientific research and development. De-
spite the benefits of open access, faculty are still unaware of the 
usage of open access. 
Methods and materials: A descriptive correlational study among 
100 nursing facultywas conducted using a rating scale on aware-
ness of open access in scholarly publishing and perceived benefits 
and constraint factors to effective use of open access through the 
self-administration method. Data was analyzed using SPSS-24.
Results: Therewasa significant difference in the mean aware-
ness scores on open access scholarly publications between 
undergraduate(29+5.93) andpostgraduatefaculty(37+6.26) at 
(p<0.001). 72% of facultywere moderately aware, 20% of faculty 
not at all aware whereas only 8% of the faculty were highly 
aware of open access scholarly publications. 
Conclusion: While it is critical to raise awareness of open ac-
cess scholarly, publishing among faculty, there is ample evi-
dence that it has numerous benefits in the academic setting 
and academic performance. Efforts should be focused on coor-
dinating national and institutional campaignsin capacity-build-
ing and competency development by integrating research 
initiatives such as holding research conferences, seminars, and 
short courses. 
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Introduction
Nursing research has a significant impact on cur-

rent and future nursing practice, making it an im-
portant part of the educational process. The system of 
scholarly publication has evolved over time, since its 
inception. Faculty, researchers, and professional asso-
ciations all endorse research as an important quality 
of practice and professional responsibility. Informa-
tion and communication technologies (ICTs) have 
dramatically altered scholarly publication practices by 
improving communication among scientists, increas-
ing access to information of all kinds, and providing a 
broader choice of publication and dissemination plat-
forms[1] 

The goal of open access (OA) is to remove barriers 
to the dissemination of research findings. Open access 
refers to the free and open distribution of scholarly 
works over the internet. There are two paths to OA: 
the Gold road, which leads to an open access journal, 
and the Green road, which leads to an open access 
book. Repository for open access. In Green Road open 
access, the authors make their own published articles 
free for all through open access repositories. It is not 
self-publishing but rather archiving one’s scholarly 
work in open access repository. The repository could 
be subject-based, discipline-based, region-based, or 
institution-based[2]. According to studies, many re-
searchers were unfamiliar with the concept of open 
access 

Through its innovative initiative, open access jour-
nals are dedicated to bringing forth genuine and de-
pendable scientific contributions to the relevant com-
munity. The open access journals were established 
with the goal of developing a dependable platform and 
providing unrestricted access to scientific literature 
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for the rapid dissemination of recent updates in var-
ious fields of science and technology. 

Nurses work in several environments, including 
hospitals, educational institutions, community health 
departments, and home health care. Even though each 
role has its own set of responsibilities, the primary goal 
of a professional nurse remains the same, to care for 
the client and offer the best treatment possible based 
on research evidence[3]. It is important to provide fac-
ulty with a sound research basis to promote thecon-
duct of evidence-based research and, as a result, im-
prove healthcare quality. Increased knowledge of open 
access academic publishing would aid in increasing 
research participation. Faculty may only begin to learn 
the concept and significance of nursing research after 
gaining exposure and practice. 

Studies indicate that open access was an unknown 
concept to many researchers[4]. Nurses need research 
to advance their profession, remain updated, and pro-
vide better patient care. Nurses with good information 
literacy skills will make better use of data to come to 
their conclusions. For nurses, evidence-based practice 
is important. It is expected that with more conduction 
of researches, nursing research can grow and the qual-
ity of nursing care be improved. 

The results of this study would be used to propose 
some suggestions and strategies to promote the fac-
ulty interest in using open access scholarly publish-
ing. Hence the researcher was interested to assess the 
awareness and usage of open access among the faculty. 

Problem Statement: A Descriptive Correlational 
Study to assess the Awareness, Perceived Benefits and 
Barriers of Open AccessScholarly Publishing among 
Facultyat Selected Colleges of Nursing, Chennai. 

Objectives 
1. To determine the level of faculty awareness of open 

access scholarly publishing
2. To determine the perceived benefits and barriers to 

effective use of open access scholarly publications. 

Hypothesis
H1: There will be significant difference in the 

awareness scores on open access scholarly publica-
tions between undergraduate andpostgraduatefaculty. 

Methods and materials
A descriptive correlational studywas conducted 

among100 nursing faculty working at selected col-

leges of nursing, using a purposive sampling tech-
nique. Tools were developed by the researchers based 
on an extensive review of literature and experts’ 
opinion. Then experts in the field of nursing and 
research validated the tools. The modification and 
suggestions of experts were incorporated in the final 
draft of the tools. It included the baseline character-
istics such as age, qualification, current designation, 
total years of experience in teaching, number of re-
search articles published, publications of papers with 
the publishers and standalone journals mentioned in 
Beall’s list) and rating scale onawareness of open ac-
cess in scholarly publishing among nursing faculty. 
It is a 5-point Likert scale with 10 item (5-Strongly 
agree, 4-Agree, 3- Not sure, 2-Disagree, 1-Strongly 
Disagree). The obtainable score was 10-50.Higher 
scores indicated increased awareness of nursing fac-
ulty and vice versa. 

Rating Scale onperceived benefits to effective use 
of open access in scholarly publishing. It is a 10-items, 
5-point Likert scale (5-Strongly agree, 4-Agree, 3- Not 
sure, 2-Disagree, 1-Strongly Disagree). The obtainable 
score was 10-50.Higher scores indicated increased 
benefits and vice versa. Rating Scale onperceived 
barriers to effective use of open access in scholarly 
publishing among nursing faculty. It also includes a 
10-item, 5-point Likert scale (1- Not a barrier, 2- 
Somewhat a barrier, 3-Not sure, 4-Barrier, 5- Signif-
icant Barrier The obtainable score was 10-50.Higher 
scores indicated more barriers and vice versa. Collect-
ed data were entered and analyzed using appropriate 
descriptive and Inferential Statistics (t-test) through 
SPSS-24.

Results 
Tab 1 reveals that around 40% of the faculty were 

aged between 31-40 years (40%), with M. Sc(N) qual-
ification (84%), working as AssistantProfessor (55%) 
with a minimum of 5 years of experience (68%). Ma-
jority of the faculty (96%) had not published their 
papers with the publishers and stand-alone journals 
mentioned in Beall’s list of publications. 

Fig 1 depicts that 34% of faculty gain knowledge 
from their colleagues and mentioned them as their 
primary source of information and helpful resources 
to learn about open access scholarly publications. 

Fig 2 shows that majority of the faculty 80% used 
digital resources for open access scholarly publica-
tions. 
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Table 1
Frequency and percentage distribution of Baseline Characteris-
tics of the Faculty (N=100) 

Baseline Characteristics f %
Age in years
Below 30 30 30
31-40 40 40
41-50 26 26
Above 50 4 4
Qualification
B. Sc (N) 8 8
P. B. B. Sc (N) 12 12
M. Sc (N) 74 74
Ph. D 6 6
Current Designation
Asst Lecturer/Tutor 12 12
Lecturer 10 10
Assistant Professor 55 55
Associate Professor/ Reader 18 18
Professor 10 10
Years of teaching experience 
Up to 5 years 48 48
5-10 years 20 20
11-20 years 24 24
Above 20 years 8 8
Number of research articles published 
Up to 5 68 68
5-10 24 24
Above10 8 8
Publications at standalone journals 
mentioned in Beall’s list?
Yes 4 4
No 96 96

34%

20%
20%

13%

13%

Source of Information

Colleagues

Library

Social Media

Professional forums

Resaerch Conference/Workshops

Fig 1: Primary source of information & helpful resources to learn 
about Open access scholarly Publications among faculty

80%

20%

Use of Digital Resources

Yes No

Fig 2: Use of Digital resources for Open access scholarly Publi-
cations among faculty. 

Tab 2 shows that 72% of faculty were moderately 
aware, 20% of faculty not at all aware, whereas only 8% 
of the faculty were highly aware of open access schol-
arly publications. 

Tab 2
Level of Awareness of Faculty onOpen access scholarly Publi-
cations (N=100) 
Level of Awareness Frequency  %
Highly aware 8 8
Moderately aware 72 72
Not aware 20 20

Table 3 depicts that there was a significant differ-
ence in the mean awareness scores on open access 
scholarly publications between undergraduate and-
postgraduatefaculty at (p<0.001). Hence the hypoth-
esis H1 wasaccepted. 

Table 3
Comparison of Awareness Scores of faculty on Open access 
scholarly Publications between Undergraduate and Postgrad-
uate Faculty (N=100) 

Group Mean S. D Independent 
t Value

Postgraduate Faculty 37 6.26
4.65***Undergraduate Faculty 29 5.93

*** P < 0.001

Tab 4 depicts that, concerning benefits ofopen 
access scholarly publications, the majority of the 
faculty felt that it helps to learn biostatistics and its 
application in research (71%), less than 50% of the 
faculty(46%) felt that research interest of the authors 
can be updated, saves time (41%), increased accessi-
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bilityto information in digital platforms(41%) and in 
print version (40%). Itminimizes the chance of pla-
giarism (40%), financial support by the management 
in publishing (39%), motivates teamwork(39%), 
follow publication ethics(39%), and helps for time-
ly publication of research studies(39%). The results 
revealed increased accessibility to information in 
digital platforms (41%). 

Table 4
Frequency and Percentage Distribution of Perceived Benefits on 
Open access scholarly Publicationsamong Faculty (N=100) 

Perceived benefits SD 
(%) 

D 
(%) 

N 
(%) 

A 
(%) 

SA 
(%) 

Update authors interest in 
research

2 8 21 46 23

Increased accessibilityto infor-
mation in digital platforms

4 19 8 41 28

Timely completion of research 
projects

4 15 12 41 28

Increased time available for 
publishing quality research 
projects

2 12 15 15 51

Availability and accessibility of 
research reports in the print 
version

0 20 13 40 27

Learn biostatistics and its 
application in research

0 8 2 71 19

Avoid plagiarism 0 20 13 40 27

Financial support by manage-
ment

4 9 17 39 31

Motivates teamwork 0 19 13 39 29

Follow publication ethics 0 20 4 38 38

Timely publication of research 
studies

4 16 8 39 33

Tab 5 reveals that, concerning barriers ofopen ac-
cess scholarly publications, the majority of the faculty 
felt that the lack of hard/print copies of open access 
journals (63.6%) was a significant barrier. Less than 
50% of the faculty(45.5%) felt lack of financial re-
wards to authors, time constraints (27.3%), increased 
chances of cheating- plagiarism (30.2%), lack of skills 
in conducting research(18.2%), technological barri-
ers-Internet usage (27.3%), highly expensive to pub-
lish in open access(30.3%), an increasing number of 
unscrupulous publishers(27.3%), and lack of aware-
ness of the existence of journals and other databases in 
open access medium(39.4) as a barrier of open access 
scholarly publications. 

Table 5
Frequency and Percentage Distribution of perceived barrierson 
Open access Scholarly Publications among Faculty (N=100) 

Barriers Not a 
barrier 

(%) 

Some-
what a 
barrier 

(%) 

Not 
sure 
(%) 

Barrier 
(%) 

Signif-
icant 

Barrier 
(%) 

Time Constraints 15.2 6.1 33.3 27.3 18.1
Cheating-Plagia-
rism

12.1 15.2 27.3 30.2 15.2

Lack of skills in 
conducting re-
search

24.2 27.3 24.2 18.2 6.1

Communication 
barriers

39 15.2 6.4 27.3 12.1

Technological barri-
ers-Internet usage

9.1 3 36.4 27.3 24.2

Lack of financial 
rewards to authors

3 3 9.1 45.5 39.4

Lack of hard/print 
copies of open 
access journals

0 3 9.2 24.2 63.6

Highly expensive 9.1 3 30.3 27.3 30.3
Increasing number 
of unscrupulous 
publishers

6.1 6.1 33.2 27.3 27.3

Lack of awareness 
of the existence of 
journals and other 
databases in open 
access medium

9.1 6.1 27.2 39.4 18.2

Discussion: 
The present study shows 96% of faculty had not 

published their papers with the publishers and stand-
alone journals mentioned in Beall’s list of publications. 
Contrary findings are found from a study conducted 
by Tanzanian researchers which showed that junior 
lecturers have more papers (Mean=2.3) in OA jour-
nals than senior lecturers (Mean=1.8). Also, few re-
spondents knew about specific open access initiatives 
such as Budapest open access initiative (none), Open 
access movement, (8.6 %) and the OAIster. org (2.9 %) 
respectively [5]. 

This finding is supported by a study on the aca-
demic rank of authors publishing in open access jour-
nals, which found that senior faculty authored 46 per-
cent fewer OA journal articles than junior faculty (63 
percent.) Renwick concluded that there was a signifi-
cant tendency for un-tenured junior faculty members 
to publish in OA journals more than tenured faculty 
member. [6] 

From figure 1, 34% of faculty gained knowledge 
from their colleagues. Similar findings were report-
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ed in a study on faculty attitudes toward open access, 
which identified self-knowledge, Internet searching, 
article reading, funding agencies, professional societ-
ies, and use of literature as sources of faculty aware-
ness of open access. [7] 

Faculty’s lack of knowledge about unrestricted ac-
cess to scientific literature for rapid dissemination of 
recent updates in various disciplines of science and 
technology could be the cause of the current study’s 
moderate awareness scores (72 %). In contrast to the 
results, a similar study reported that the majority of 
respondents have a high degree of awareness of open 
access publications but little knowledge of open access 
initiatives[8]. 

The current study (table 3) shows significant differ-
ence in the mean awareness scores on open access schol-
arly publications between undergraduate and postgrad-
uate faculty at (p<0.001). Open access is a relatively new 
and dynamic method of gaining access to scholarly ma-
terial. The key driving force behind the rise of open ac-
cess is to ensure unrestricted access to knowledge, as op-
posed to the commercial mode of scholarly publishing’s 
practice of copyright and licensing. postgraduate faculty 
are highly aware of open access scholarly publications 
than the undergraduate faculty. On the contrary, several 
similar studies found that open access publications were 
widely unknown. [10, 4] This study propose the need of the 
researchers to create awareness to benefit from opportu-
nities availed by access and dissemination of open access 
scholarly content. 

The findings above indicated that lecturers per-
ceived open access publishing and publication as be-
ing beneficial in each of the above indices and so used 
them to satisfy their various needs for information. 
However, wider availability and accessibility to infor-
mation (85.2%) took prominence followed by prevent-
ing duplication of research efforts (74.4%), increases 
authors visibility on the web (70.6%), timely publica-
tion of research/project, and timely completion of re-
search/projects both (70.4%). 

Other benefits were that open access discourages 
pay-per-view mode of publishing (66.9%) and lastly 
enables timely access to information and data need-
ed, allows high journal impact as well as increases web 
ranking of universities all 66.7%. This result buttressed 
where it was reported that, one advantage of OA jour-
nals is that they are faster to publish and speed of pub-
lication can be a significant concern for pre-tenured 
faculty (junior lecturer) with a ticking tenure clock 

[11]. The results revealed increased accessibility to in-
formation in digital platforms (41%) that corroborates 
with similar study conducted by Physics researchers 
where 68% agree OA Journals have higher visibility in 
Google search engine [12]. 

Study findings from table 5 shows that 39.4% and 
24.2 % agreed that lack of awareness about the exist-
ing journals and database, and lack of internet usage 
as barriers respectively. Similar findings (33.3% and 
18.5%) are evident with a Nigerian study. [9] The study 
highlights there is high cost of publishing in open ac-
cess (30.3%). Similar study correlates with the fact that 
79% accept article processing charge for OA journals 
is highly expensive[12]. 45.5% of the faculty in this study 
felt lack of financial rewards to authors. On the con-
trary 80% of the physics researchers accept that there 
is a fundamental benefit whereas 7% believed that 
they do not benefit from open access publishing[12]. 

Conclusion
Researchers, faculty members, and academicians 

from a variety of disciplines are urged to submit origi-
nal research, which will be subjected to quality control 
prior to being acknowledged for publication. The sci-
entific community has been in urgent need of a reliable 
source of scientific knowledge and guidance, which 
the publishing sector has provided. The open access 
publishing model is addressing this need. Nursing fac-
ulty must be empowered to use open access forums, 
which were created with the sole purpose of providing 
the most trusted scientifically credential knowledge. 
By creating awareness that, the open access journals’ 
mission is to facilitate unprejudiced research informa-
tion by ensuring maximum transparency and adher-
ing to the already established international publishing 
standard as one of the feasible methods to overcome 
the barriers and of inaccessibility to information for 
research and development in developing countries. 
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Abstract
Diabetes claims the lives of about one million Indians each 
year. According to the Indian Heart Association, the number 
of people diagnosed with diabetes in India would rise the most 
by 2030. The in creasing frequency is linked to a combination 
of genetic vulnerability and the growing middle class in India’s 
adoption of a high-calorie, low-activity lifestyle. Pretest, patients 
had 7.88behaviour score and in posttest they had 12.00be-
haviour score, like a result, the average score difference is4.12, 
difference is huge and it is statistically significant behaviour gain 
score, The student’s paired ‘t’ test was used to determine statis-
tical significance. The relationship between post-test behaviour 
and patient demographic characteristics. Above primary level 
educated patients and>10 years duration of illness patients are 
having more favorable behavior score than others. It was con-
firmed using chi square test and Yates corrected chi square test. 
This study concludes by proving the effectiveness of health ed-
ucation on behaviour on diabetic care among diabetic patients
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INTRODUCTION: 
Diabetes is currently recognized as a diverse set 

of diseases. The link between hyperglycemia, hy-
perinsulinemia, dyslipidemia, and hypertension in 
obese patients with type 2 diabetes, which leads to 
coronary heart disease and stroke, can be traced back 
to a genetic flaw that causes insulin resistance, which 
is exacerbated by obesity. [1] World over the preva-
lence of adult diabetes was around 4.2% in the year 
2000 and is likely to rise to 5.4% by the year 2025.in 
India the prevalence is estimated to be 4.0% in 2000 
and projected figure for 2025 is 6% adults, indicating 
that diabetes mellitus is a a foremost public health 
issue and epidemic of non-communicable diseas-
es. [2] Chronic disease has a rapid epidemiological 
transition with increased burden in India. Because 
of changes in behaviour, lifestyle, and environmen-
tal variables, noncommunicable illnesses, such as 
diabetes mellitus, heart vascular diseases, stroke, 
and chronic pulmonary diseases, are becoming se-
rious health concerns. [3] Individuals, families, health 
systems, and countries all suffer economically from 
diabetes and its complications. 4] In developed coun-
tries, diabetes is one of the main reasons for death. 
The important cause of death is hypoglycemia and 
ketoacidosis. Malnutrition related diabetes melli-
tus occurs primarily in young adults with histories 
of nutritional deficiency who live I tropical area[5] 

The difference in glycemic response to sucrose and 
starch also means that the person with mild diabetes 
may manifest diabetes on a high sucrose diet but not 
on a high starch diet[6] Diabetes mellitus is group of 
disease characterized by high levels of blood glucose 
resulting from defects in insulin production, insu-
lin action or both [7] Diabetes mellitus is suspected 
when a person complains of thirst, polyuria, dryness 
of skin, vaginal dryness, impaired vision, slurred 
speech and weakness[8] Diabetes is a growing chal-
lenge in India with estimated 8.7% diabetic popula-
tion in the age group of 20 and 70 years. [9] The rising 
prevalence of diabetes and other non communicable 
diseases is driven by a combination of factors – rap-
id urbanization, sedentary lifestyles, unhealthy diets, 
tobacco use, and increasing life expectancy[10] Fiber 
attenuates that glycemic response to an oral carbo-
hydrate load. Hence fiber also possibly plays a role in 
prevention of diabetes. [11] 
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LITERATURE REVIEW
Eskandar Rahimi (2018) Type 2 diabetes Melli-

tus and physical activity were the subjects of a study. 
One of the options has been suggested: physical activ-
ity. The connection between physical activity [aerobic 
training (AT), resistance training (RT), and concurrent 
training (CT)] and metabolic syndrome is the topic of 
this review. The outcome of a clinical trial including 
251 patients over the course of 26 weeks revealed that 
CT reduced HbA1c more effectively than AT and RT 
alone (46-48). Furthermore, in CT, LDL and total cho-
lesterol levels fell dramatically, while HDL levels rose 
(4, 50, and 51). However, the research findings contra-
dict the effects of CT on A1C, despite the fact that its 
effect is bigger than that of AT or RT. According to the 
publications chosen for this review, the entire three 
categories of bodily activity (AT, RT, and CT) have an 
impact on the metabolic syndrome. The CT, on the 
other hand, appears to be more effective. Unfortunate-
ly, research on the influence of various CT intensities 
and durations on metabolic syndrome is scarce. Itcan 
also be inferred that constant activity, defined as three 
to four 30-45 minute sessions per week each one, with 
60 to 75 percent VO2max in the aerobic section and 
60-80 percent 1RM in the resistance section, and each 
exercise with 10-12 repetitions has the greatest influ-
ence on metabolic syndrome. [14] 

Bei Pan, Long Ge, Yang-qin Xun, Ya-jing Chen et 
al (2018) Exercise training techniques in individuals 
with type 2 diabetes mellitus: a systematic review and 
network meta-analysis was the subject of a study. The 
researchers searched five microelectronic databases 
for RCTs that looked at the impact of different exercise 
training regimens on T2DM patients. The risk of bias 
in the included RCTs was assessed using the Cochrane 
technique. The data was analysed with R-3.4.0.Our 
investigation includes 37 trials with 2208 people with 
T2DM, according to the results. When compared to 
no activity, as well as supervised aerobic and weight 
exercises demonstrated substantial lessening in HbA1c 
(0.30% lesser, respectively), but There had been a When 
compared to collective exercise, there is a lesser reduc-
tion. (0.17 % higher, 0.23 % high). With supervised aer-
obic activity, fasting glucose was lowered by 9.38 mg/
dl, cholesterol was reduced by 20.24 mg/dl, triacylglyc-
erol was reduced by 19.34 mg/dl, and LDL cholesterol 
was reduced by 11.88 mg/dl. Guided confrontation was 
additional helpful than not at all exercise in terms of 
decreasing systolic blood pressure (3.90 mmHg lower) 

and total cholesterol (22.08 mg/dl lower). Furthermore, 
unconfirmed resistance (HbA1c: 0.53 percent lower) 
and supervised aerobic (HbA1c: 0.60 percent lower) 
activities were more successful in lowering HbA1c and 
weight reduction than unsupervised aerobic (HbA1c: 
0.60 percent lower) (HbA1c: 0.60 percent lower; weight 
loss: 5.02 kg lower). When compared to either super-
vised aerobic or supervised resistance exercise alone, 
combined exercise improved HbA1c levels more. [15] 

MATERIALS AND METHOD: 
A pilot research was done among 40 diabetic patients 

in the same rural area of Chennai as the original study to 
test the study’s relevance and feasibility. Data was exam-
ined to discovery out the suitability of the statistics. [12] 

AIM OF THE STUDY
To determine behaviour on diabetic care among 

diabetic patient. 

OBJECTIVES
1. To assess the existing behaviour score among dia-

betic patients. 
2. To assess the behaviour score after the influence of 

the health education regarding diabetic care
3. To assess association between the behaviour and 

selected demographic data 

RESEARCH APPROACH
Quantitative evaluative research approach was 

considered as an appropriate research approach for 
this study. [13] 

VARIABLES: 

Independent Variable 
In the present study, the independent variables re-

fer to the Intervention strategies which include health 
education ondiabetic care. 

Dependent Variable 
In this study behaviour was the dependent vari-

ables. 

METHODOLOGY

DESIGN STUDY
This study used a one group pretest and posttest 

design. 
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STUDY AREA
Rural community, padappai. 

STUDY POPULATION: 
Diabetic patients

SAMPLING METHODS ADOPTED: 
Purposive sampling method

DATA COLLECTION INSTRUMENTS: 
PartI. – Demographic Performa
Part II – Structured Interview Schedule on be-

haviour of Diabetic Care

DEMOGRAPHIC VARIABLES
Demographic variables Number 

of Diabetic 
patients

%

Age 21-30 yrs 3 7.50%
31 -40 yrs 10 25.00%
41 -50 yrs 14 35.00%
>50 yrs 13 32.50%

Sex Male 22 55.00%
Female 18 45.00%

Education Illiterate 6 15.00%
Primary education 7 17.50%
Secondary education 9 22.50%
Higher education 10 25.00%
graduate 8 20.00%

Occupation Government employee 2 5.00%
Private employee 7 17.50%
Self employed 7 17.50%
Daily wages 10 25.00%
Unemployed/housewife 14 35.00%

Marital 
status

Married 35 87.50%
Single 2 5.00%
Divorced/separated 1 2.50%
Widow/widower 2 5.00%

Socio Eco-
nomic Status

Upper class 6 15.00%
Upper middle class 8 20.00%
Middle class 12 30.00%
Lower Middle class 10 25.00%
Lower class 4 10.00%

Religion Hindu 29 72.50%
Christian 8 20.00%
Muslim 3 7.50%

Family Type Small family 28 70.00%
Combined family 10 25.00%
Extended family 2 5.00%

Duration of 
illness

1 yrs- 5 yrs 4 10.00%
6 yrs – 10 yrs 12 30.00%
10 yrs -15 yrs 15 37.50%
More than 15 yrs 9 22.50%

The following table provides the demographic 
information of diabetic patients who have agreed to 
participate in the study “to identify diabetic care be-
haviour among diabetic patients. ”

PRETEST BEHAVIOUR
Score Patients %

Unfavorable 26 65.00%
Neutral 14 35.00%
Favorable 0 0.00%
Total 40 100.00%

The percentage level of pre-test behaviour score 
among patients is shown in the table. In general, 65.00 
percent of patients have a negative level of behaviour, 
35.00 percent have a neutral level of behaviour, and 
none have a positive level of behaviour. 

Interpretation: 
Minimum=0 Maximum=1 

Serial Num-
ber

Behaviour Score %

1. Unfavorable 0-7 0 – 50%
2. Neutral 8-12 51 – 75%
3. Favorable 13-15 76 – 100 %

POSTTEST BEHAVIOUR 
Score Patients %

Unfavorable 0 0%
Neutral 11 27.50%
Favorable 29 72.50%
Total 40 100.00%

The percentage level of post-test behaviour score 
among patients is shown in the table. No one had 
a low behaviour, with 27.50 percent of them had a 
moderate behaviour and 72.50 percent had a good 
behaviour. 

PRETEST AND POSTTEST BEHAVIOR 
SCORE COMPARISON

score Before test Aftertest Extended 
McNemar’s 

test
num-
ber

% num-
ber

%

Unfavorable 26 65.00% 0 0.00% χ2=31.92 
P=0.001***(S) Neutral 14 35.00% 11 27.50%

Favorable 0 0.00% 29 72.50%
Total 40 100.00% 40 100.00%
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Beforehealth education, 65% of the patients are had 
Unfavorable behaviour, 35% of them had Neutralbe-
haviour and no one of them had Favorable behaviour 
score. After health education, in post test, no one had 
poor behaviour, 27.50% of them had moderate be-
haviour and 72.50% of them had good behaviour. 

EVALUATION OF BEFORE TEST AND 
AFTER TEST MEAN BEHAVIOUR 

No. 
of Pa-
tients

Before test After test Mean
Differ-
ence

 Student’s 
paired t-testMean Stan-

dard
Devia-

tion

Mean Stan-
dard

devia-
tion

40 7.88 2.81 12.00 1.36 4.12 t=7.66
P=0.001 ***

DF= 39, 
Significant

Patients had a 7.88behaviour score in the pretest 
and a 12.00behaviour score in the posttest, therefore 
the mean difference score is 4.12behaviour score, 
which is a a significant number of people behaviour 
gain score. The student’s paired ‘t’test was used to de-
termine statistical significance. 

ASSOCIATION OF DEMOGRAPHIC 
DATA WITH THE POSTTEST BEHAVIOR 

Demographic data

Posttest behaviour

n

Chi square 
test/yates 
corrected 
chi square 

test

Neutral Favorable

no % no %

Age
20-50 
years 6 22.22% 21 77.78% 27 χ2=1.16

P=0.25(NS) 
>50 years 5 45.45% 8 27.59% 13

Sex
Male 8 72.73% 14 48.28% 22 χ2=0.58 

P=0.44(NS) Female 3 27.27% 15 51.72% 18

Educa-
tional 
status

Up to 
Primary 7 53.85% 6 46.15% 13

χ2=6.70 
P=0.01**(S) Above 

Primary 4 14.81% 23 85.19% 27

Occu-
pational 
status

Employed 6 23.08% 20 76.92% 26
χ2=0.72 

P=0.39(NS) 
Unem-
ployed/
housewife

5 45.45% 9 31.03% 14

Marital 
status

Married 10 90.91% 25 86.21% 35
χ2=0.16 

P=0.68(NS) 
Widow/
widower/
single

1 20.00% 4 80.00% 5

Socio 
eco-
nomic 
status

Upper & 
Upper 
middle

4 36.36% 10 63.64% 14
χ2=0.01 

P=0.98(NS) 
Middle & 
lower 7 26.92% 19 73.08% 26

Demographic data

Posttest behaviour

n

Chi square 
test/yates 
corrected 
chi square 

test

Neutral Favorable

no % no %

Religion
Hindu 10 90.91% 19 65.52% 29

χ2=2.57 
P=0.10(NS) Christian/

muslim 1 9.09% 10 90.9% 11

Family 
type

Nuclear 
family 7 25.00% 21 75.00% 28

χ2=0.29 
P=0.58(NS) Joint /

extended 
family

4 33.33% 8 66.67% 12

Dura-
tion of 
illness

1-10 years 8 50.00% 8 50.00% 16 χ2=6.77 
P=0.01**(S) >10 years 3 12.50% 21 87.50% 24

The relationship among the before-test behaviour 
and patient demographic characteristics is shown the 
table above. Patients with a higher level of education 
and a longer period of sickness have a better behaviour 
score than others. The chi square test and Yates cor-
rected chi square test were used to corroborate it. 

EFFECTIVENESS OF HEALTH 
EDUCATION AND GENERALIZATION 
OF BEHAVIOUR 

Max Mean % Of 
Behaviour 

score

Mean 
Difference of 

Behaviour 

 % Behaviour 
score 

Before 
test

15 7.88 52.53% 4.12 
(3.03 – 5.21) 

27.46 % 
(20.20% – 34.73%) 

Posttest 15 12.00 80.00%

The effectiveness of health education on behaviour 
is shown in the table. 

Patients gained 27.46 percent more behaviour 
score in the posttest after receiving health education 
than in the pretest. 

ASSOCIATION OF DEMOGRAPHIC 
DATA WITH THE POSTTEST BEHAVIOR
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Major findings of the study: 
• In pretest 65.00% of the patients hadun favorable 

level of behaviour, 35% of them had Neutral be-
haviour score and no one of them had Favorable 
level of behaviour score. 

• Post test general, no one of the had poor level of 
behaviour score, 27.50% of them had moderate be-
haviour and 72.50% of them had good behaviour. 

• Pretest, patients had 7.88behaviour and in posttest 
they had 12.00behaviour score, so the mean differ-
ence was 4.12behaviour score, this is a huge and 
statistically significant difference in behaviour gain 
score. The student’s paired ‘t’test was used to deter-
mine statistical significance. 

• The relationship between the after -testbehaviour 
and patient demographic characteristics. Above 
primary level educated patients and>10 years du-
ration of illness patients are having more favorable 
behaviour score than others. It was confirmed using 
chi square test and Yates corrected chi square test. 

CONCLUSION
According to the Indian Heart Association India will 

see the greatest increase in people diagnosed with diabetes 
by 2030.The high incidence is attributed to a combination 
of genetic susceptibility plus adoption of a high-calorie, 
low-activity lifestyle by India’s growing middle class. The 
rising prevalence of diabetes and other non communica-
ble diseases is driven by a combination of factors – rapid 
urbanization, sedentary lifestyles, unhealthy diets, tobac-
co use, and increasing life expectancy. Obesity and over-
weight are the most important risk factors responsible for 
diabetes. Much of the diabetes burden can be prevented 

or delayed by behavioural changes favouring a healthy 
diet and regular physical activity. In pretest, patients are 
having 7.88behaviour score and in posttest they are hav-
ing 12.00behaviour score, so the mean difference score is 
4.12behaviour score, this difference is large and it is statis-
tically significant behaviour gain score, Statistical signifi-
cance was calculated by using student’s paired ‘t’test. 
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ABSTRACT
Alcoholism is a serious health concern. Anxiety is a side effect 
of alcoholism that adds to the burden of sickness caused by 
alcohol. Anxiety disorders and alcoholism co-occur often and 
are addressed with a complicated and dynamic presentation. 
This study focusing on mindfulness guided meditation treat-
ment for reducing anxiety levels among alcohol addicts.. It is 
an experimental study conducted at Sree Balaji Medical Col-
lege Hospital in the deaddiction unit among patients of alcohol 
dependent. The samples been selected by purposive sampling 
method. The total population selected was 30, and was divid-
ed in to two groups. Control and experimental group. Study 
participants groupedaccording the criteria for selection. Data 
collected for demographic variable by questioners method. 
Mindfulness based Guided meditation therapy taught by re-
corded audio and the pre and post level of anxiety assessed by 
standardised tool of Hamilton anxiety scale. According to the 
analysis the guided meditation treatment reduced the anxiety 
level in experimental group, Shows mindfulness guided med-
itation therapy has been found to be an effective treatment. 
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dependent
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BACKGROUND OF THE STUDY
Adults and children alike are impacted by alco-

holism, which is a considerable public health threat. 
Alcoholism is a condition within which one’ capacity 
to manage or prohibit drinking is hampered. Alcohol 
abuses, alcohol dependence, alcohol addiction, all 
are encompassed under thebroadterm “alcoholism “. 
Heavy drinking is the major cause of mental diseas-
es, which increases the burden of alcoholism. It has 
a massive effect on society’s health, social, and eco-
nomic well-being. A number of individual and social 
variables have been recognised as major impact on al-
cohol-related disorders in public. 

Mindfulness is the ability to be completely pres-
ent, conscious of presence and behaviour It allows us 
to gain a greater sense of being part of the cognitive, 
behavioural, and physical properties. It’s a natural pro-
cess that may be accessible on a regular basis via med-
itations, body scans, and mindful moment activities. 
Mindfulness is a trait that every human being con-
tains; it is not something that must be acquired; rather, 
it must be learned how to access it. 

NEED FOR THE STUDY
Many people use alcohol to relieve tension and 

worry. Alcohol, on the other hand, may exacerbate 
rather than ease stress. More than 200 ailments and fa-
talities have been connected to alcohol consumption. 
Alcohol intake has been identified as a risk factor of 
mental problems, non-communicable diseases, and 
injuries from assaults and traffic collisions. 

Alcohol usage can exacerbate psychiatric issues. 
People with substance use disorder have co occurring 
mental problems. Anxiety disorders are the most fre-
quent psychiatric problems associated with alcohol-
ism. People who suffer from anxiety develop a psy-
chological dependence on alcohol and use it as a kind 
of self-medication. It contributes to poor academic 
performance, career troubles, family issues, violence, 
mental illnesses. 

Mindfulness is an effective tool in helping peo-
ple with addiction which can be practiced numerous 
times during their day. In guided meditation, mindful-
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ness is a state of mental awareness and attention. Many 
studies have shown that guided meditation therapy is 
beneficial in lowering anxiety which facilitates deci-
sion making capacity, memory, and concentration. 

STATEMENT
A study to assess the effectiveness of mindfulness 

based guided meditation therapy to reduce the level of 
anxiety among alcohol dependent sat Sree Balaji Med-
ical and Hospital, Chennai

AIM AND OBJECTIVES
• To assess the level of anxiety among alcohol depen-

dant for both experimental and control group. 
• To assess the effectiveness of guided meditation in 

anxiety reduction among alcohol dependent in ex-
perimental group

• To compare the pre and post test anxiety levels in 
experimental and control group

• To associate experimental grouppost anxiety score 
with selected demographic variable amongalcohol 
dependents 

METHODOLOGY
• Research Approach: Evaluative approach
• Study Design: Experimental design. 
• Setting: Sree Balaji Medical College and hospital 

Chennai. 
• Population: Alcoholics who meet the inclusion 

criterion and are admitted to the Sree Balaji Medi-
cal College and Hospital’s deaddiction unit. 

• Sampling Method: Purposive sampling method
• Sample Size: The total 30 samples. (15 experimen-

tal and 15 control) 

Criteria for sampling
Inclusion Criteria

a) Male alcoholics who are being treated for alcoholism. 
b) Alcoholics who can do guided meditation treat-

ment. 
c) Alcoholics accepted to participate. 

Exclusion Criteria
a) Patients who are alcoholics and are hostile. 
b) Alcoholics who are unable to engage in guided 

meditation treatment. 
c) Alcoholism combined with other serious systemic 

illnesses. 
d) An alcoholic who is unable to communicate in 

Tamil. 

• Instruments used for data collection
Part I: Demographic variables: Age, Education, 

Religion, Occupation, Monthly income, Type of fam-
ily, Marital status, Locality of house, Duration of ill-
ness, Reason for alcoholism, 

Part II: Hamilton anxiety scale: It is an stan-
dardised tool contain 14 items, Score ranged from 0 to 
4. Total score range of 0-56.

PART III: Guided meditation therapy: In this 
study a recorded audio mindfulness meditation in-
struction given to the alcohol dependent patients for 
15 minutes duration, session was conducted two times 
a day, continued for ten days. 

DATA FINDINGS & RESULTS: 
The collected data has been analysed by using de-

scriptive and inferential statistics. The results follows

Table 1
Demographic Variables

Demographic variables Group
Experimental

(n=15) 
Control
(n=15) 

n % N %
Age in 
years

20-30 years 2 13.3% 5 33.3%
30-40 years 7 46.7% 5 33.3%
40-50 years 3 20% 4 26.7%
50-60 years 3 20% 1 6.7%

Education Illiterate 6 40% 4 26.7%
Primary 7 46.7% 8 53.3%
Secondary 2 13.3% 3 20%
Graduate 0 0% 0 0%

Religion Hindu 11 73.3% 9 60%
Christian 4 26.7% 5 33.3%
Muslim 0 0% 1 6.7%

Occupa-
tion

Unemployed 6 40% 9 60%
Govt employee 2 13.3% 0 0%
Private Employee 7 46.7% 6 40%

Income/ 
Month

Rs. 5000 6 40% 4 26.7%
Rs. 5001-10000 9 60% 11 73.3%
Rs. 10001-15000 0 0% 0 0%
>Rs. 15001 0 0% 0 0%

Type of 
family

Nuclear Family 14 93.3% 9 60%
Joint Family 1 6.7% 6 40%

Marital 
status

Married 11 73.3% 11 73.3%
Unmarried 2 13.3% 2 13.3%
Divorced 0 0% 0 0%
Widower 2 13.3% 2 13.3%
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Demographic variables Group
Experimental

(n=15) 
Control
(n=15) 

n % N %
Locality of 
house

Urban 5 33.3% 5 33.3%
Rural 10 66.7% 10 66.7%

Duration 
of Illness

<3 years 4 26.7% 2 13.33%
3 -5 years 10 66.7% 12 80%
5 -7 years 1 6.6% 1 6.7%
7 -10 years 0 0% 0 0%

Reason 
for alco-
holism

Peer group 9 60% 10 66.7%
Professional habit 6 40% 5 33.3%
Alcoholic Parents 0 0% 0 0%
Personal loss 0 0% 0 0%

Table 2
Frequency and percentages of samples pre test and post tes-
tanxiety level among experimental and control group 
Level of 
Anxiety

Experimental Group Control Group
Pre Test Post test Pre Test Post Test
n % n % n % n %

Mild Se-
verity

3 20 % 11 73.33% 4 26.67% 5 33.33%

Mild to 
Mod-
erate 
Severity

12 80 % 4 26.67% 11 73.33% 10 66.67%

Moder-
ate to 
Severe

0 0 % 0 0 % 0 0 0 0

Total 15 100% 15 100% 15 100% 15 100%

Table 3
Comparison of pre test and post test anxiety scores among ex-
perimental and control group

 Group n Mean SD Mean
Reduc-

tion 
Score

Paired t-test

Experi-
mental 
Group

Pre Test 15 20.07 3.86 6.60 t=5.58, 
p=0.001*** SPost Test 15 13.47 3.36

Control 
Group

Pre Test 15 19.40 3.33 0.60 t=0.39, 
p=0.70 (NS) Post Test 15 18.80 4.13

Table 4
Association between post test level of anxiety score and demo-
graphic variables in experimental group
Demographic variable Post-test level of anxiety n Chi square

ValueMild se-
verity

Mild to 
moderate

N % n %
Age in 
years

20-40 
years 5 55.6% 4 44.4% 9 χ2=3.63

p=0.07(NS) 
40-60 
years 6 100% 0 0% 6

Demographic variable Post-test level of anxiety n Chi square
ValueMild se-

verity
Mild to 

moderate
N % n %

Educa-
tion

Illiterate 4 66.7% 2 33.3% 6 χ2=0.22
p=0.63(NS) Literate 7 77.8% 2 22.2% 9

Religion Hindu 9 81.8% 2 18.2% 11 χ2=1.52
p=0.18(NS) Christian/

Muslim 2 50% 2 50% 4

Occupa-
tion

Unem-
ployed 6 100% 0 0% 6 χ2=3.63

p=0.07(NS) 
Employed 5 55.6% 4 44.4% 9

Monthly 
income

Rs. 5000 3 50% 3 50% 6 χ2=2.79
p=0.10(NS) Rs. 5001-

10000 8 88.9% 1 11.1% 9

Type of 
family

Nuclear 
Family 11 78.7% 3 21.3% 14 χ2=2.95

p=0.09(NS) 
Joint 
Family 0 0% 1 100% 1

Marital 
status

Married 7 63.6% 4 36.4% 11 χ2=1.98
p=0.16(NS) Unmar-

ried/wid-
ower

4 100% 0 0% 4

Locality 
of house

Urban 1 20% 4 80% 5 χ2=10.90
p=0.01**(S) Rural 10 100% 0 0% 10

Duration 
of Illness

<3 years 1 25% 3 75% 4 χ2=6.51
p=0.01**(S) >3 years 10 90.9% 1 9.1% 11

Reason 
for alco-
holism

Peer group 9 81.8% 2 18.2% 11 χ2=1.52
p=0.22(NS) Profes-

sional 
habit

2 50% 2 50% 4

** S=significant, NS= not significant 

DISCUSSION: 

A. Demographic Variables: 
In terms of age, 7 (46.67 %) of the samples in the ex-

perimental group were 30-40 years old, whereas 5 (33.33 
%) control group samples were 20-30 years old and 30-
40 years old. In terms of education, 7 (46.67 %) of the 
samples in the experimental group were educated until 
primary school, while 8 (53.33 %) of the samples in the 
control group were educated until primary school. In 
religion, 11 (73.33%) of the samples in the experimen-
tal group were Hindus, while 9 (60%) were Hindus in 
the control group. In terms of occupation, 7 (46.67 %) of 
the samples in the experimental group were private em-
ployees, whereas 9 (60.33 %) control group populations 
were unemployed. In terms of monthly income, 9 (60%) 
of the experimental group samples earned between Rs 
5001 and Rs 10000, whereas 11 (73.33%) of the samples 
earned between Rs 5001 and Rs 10000.In terms of family 
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type, 14 (93.33%) families of experimental division were 
nuclear, whereas 9 (60%) of the control group’s families 
were nuclear. In terms of marital status, 11 (73.33 per-
cent) participants in both groups were married. Both 
experimental and control groups had 10 (66.67 percent) 
participants from rural regions. In terms of illness dura-
tion, 10 (6637%) of those in the experimental group fell 
under 3-5 years, whereas 12 (80%) of those in the control 
group fell within 3-5 years. In the experimental group, 
9 (60 percent) of the reasons for alcoholism were due to 
peer pressure, whereas 10 (66.67 percent) were due to 
peer pressure in the control group. 

B. Frequency and percentage distribution of 
samples pre test and post testlevel of anxiety 
among experimental and control group

Before guided meditation therapy, 3 (20%) of the 
experimental group had a mild level of score, 12 (80%) 
had a mild to moderate severity score, and none of them 
had a moderate to severe level of score. Following guid-
ed meditation therapy, 11 (73.33 %) had a mild score, 4 
(26.67 %) had a mild to moderate severity level of score, 
and none had a moderate to severe level of score. 

During the pre-test, 4 (26.67%) of the control group 
had a mild level of score, 11 (73.33%) had a mild to mod-
erate severity score, and none of them had a moderate 
to severe level of score. During the post-test, 5 (33.33 %) 
of the participants had a low severity level, whereas 10 
(66.67 %) had a mild to moderate severity level. 

C. Effectiveness of guided meditation 
therapy in anxiety reduction

In terms of anxiety, the control group’s pre-test 
mean score was 19.40, with a standard deviation of 
3.33, while the post-test mean score was 18.80, with a 
standard deviation of 4.13.The computed t value was 
0.39, and the mean difference was 0.60.The mean pre-
test score in the experimental group was 20.07, with 
a standard deviation of 3.86.The mean post-test score 
was 13.47, with a standard deviation of 3.36.The mean 
change was 6.60, and the computed t value was 5.58, 
showing that guided meditation treatment reduced 
anxiety levels significantly. 

D. Association between post test level of 
anxiety with selected demographic variables 
in experimental group

There was a strong association among post-test 
anxiety levels and demographic characteristics such 

as house locality and illness duration in experimental 
group

CONCLUSION: 
Throughout the world, alcoholism is a principal 

cause for both diseases and death. A plethora of men-
tal concerns can cohabit with, contribute to, or emerge 
from consuming alcohol. Psychological problems in 
people with alcohol use disorders might be impossible 
to discern. According to psychiatric and clinical stud-
ies, possessing an anxiety or alcohol-related diagnosis 
enhances the likelihood of getting the other one. A 
spectrum of remedies are often used to tackle anxiety 
and alcoholism, including medications, behavioural 
interventions, and a blend of therapies that includes 
cognitive therapy. Addiction and its detrimental fall-
out affect millions of individuals, and mindfulness is 
one of the initiatives that use neurobehavioral capa-
bilities to minimize the negative effect. Meditation has 
been shown to be helpful in aiding persons with anxi-
ety and addiction problems. It supports a wide range of 
ways, including mindfulness meditation, and it looks 
to be a promising alcoholism treatment. Mindfulness 
Meditation is a low-risk, low-cost, non-medicinal, and 
non-invasive way to relax. 
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ABSTRACT
Self-examination of the breasts is less expensive than mammog-
raphy. Breast cancer can be discovered sooner, and women’s 
survival rates can be raised. Rural residents have limited access 
to medical treatment and have a poorer educational position. 
As a result, it is critical that they be educated about breast can-
cer prevention and early diagnosis by systematic breast self-ex-
amination. Breast cancer risk begins to climb in a woman’s early 
thirties and reaches an all-time high by the time she reaches 
her sixth decade. Because women between the ages of 30 and 
60 are at high risk, an educational programme for them would 
be quite useful. Because the perceived threat of breast cancer 
should inspire children to practise breast self-examination on 
a regular basis, improved knowledge about breast cancer and 
competence to do breast self-examination at this age would 
be useful. 
According to a study, the five-year survival rate of breast cancer 
patients is 75 percent, and it is suggested that 50 percent of all 
breast cancer patients worldwide could have their lives extend-
ed by increasing public awareness through early detection and 
effective treatment at the community level. 

Keywords
Breast self- examination, Mammography, Breast lumps, Pecto-
ralis major muscle, Malignancy
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INTRODUCTION
Breast cancer is the leading cause of female mo-

rality and is a life-threatening disease. [1] It is the 
second leading cause of cancer mortality in women 
worldwide. The breast glands that produce milk are 
positioned in front of the chest wall. Ligaments that 
connect the breast to the chest wall and reside on the 
pectoralis major muscle support them. The breast is 
made up of fifteen to twenty lobes arranged in a cir-
cular pattern; the size and form of the breast is deter-
mined by the quantity of fat covering the lobes. Each 
lobe is made up of lobules, which contain the milk-pro-
ducing glands that respond to hormone stimulation. 
Breast cancer grows unnoticed at all times. Routine 
screenings are how the majority of people learn about 
their condition. Others may manifest themselves as 
an unnoticed breast lump, a change in breast form or 
size, or nipple discharge. The tumour [1] is prone to 
lymphatic and haematological dissemination, which 
might lead to distant metastases and a poor prognosis. 
This article explains and emphasises the need of breast 
cancer screening programmes. [1] A breast lump is the 
most common heat symptom in women with breast 
cancer, and it has a high predictive value for malig-
nancy. In women who are subsequently diagnosed [1] 
with breast cancer, non-lump breast symptoms may 
be ascribed to various non-malignant reasons such as 
hormonal changes, trauma, or breast feeding. 

NEED FOR THE STUDY: 
• [7] Globally, According to the International Agen-

cy for Cancer Research, breast cancer represents 1 
in 4 cancer diagnosed among women globally, As 
per WHO breast cancer accounts for 209 million 
cases and 627000

• [7] The most common kind of cancer among 
women is breast cancer. Breast cancer is the most 
common cancer in Indian women, accounting 
for 14% of all malignancies. [5] 1.38 million new 
breast cancer cases in 2020, 458000 deaths from 
breast cancer in every year. An Indian woman is 
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diagnosed with breast cancer every four minutes. 
Breast cancer claims the life of one woman. 

• In India, a breast cancer case is diagnosed every 13 
minutes, with cases in Tamil Nadu increasing by 
4% each year. Tamil Nadu is predicted to have the 
fifty largest number of breast cancer cases in the 
country, according to statistics from the national 
cancer registry programme. It is the only state in 
south India to feature in the top five list. As per 
the registry Tamil Nadu and around 10, 269 breast 
cancer cases in 2020 in 2018 the state had 9, 486 
cases which went up to 9, 870 in 2019.
In Chennai alone, the [20] incidence of breast can-

cer in every 1 lakh women is growing by 2% per year. 

STATEMENT OF THE PROBLEM
“A STUDY TO ASSESS THE KNOWLEDGE RE-

GARDING SELF-BREAST EXAMINATION ON 
PREVENTION OF BREAST CANCER AMONG 
WOMEN ATTENDING OPD IN SREE BALAJI 
MEDICAL AND COLLEGE AND HOSPITAL”. 

OBJECTIVES OF THE STUDY: 
• To assess the knowledge of self-breast examination 

among women. 
• To find the association with demographic vari-

ables. 

OPERATION DEFINITIONS
1. WOMEN: In this study, the term “woman” refers 

to a female between the ages of 30 and 50.
2. KNOWLEDGE: In this study, knowledge refers 

to those who visit the chrompet OPD at Sree Ba-
laji Medical College and Hospital. Women’s under-
standing of self-breast inspection. 

3. BREAST SELF-EXAMINATION: In this study 
breast self-examination refers to systematically ex-
amining. The breast by observation and palpation 
of breast using ones own hands for the purpose of 
detecting abnormalities. 

4. HYPOTHESIS: All of the hypotheses will be tested 
at a significance level of 0.05.

5. BREAST CANCER: 
• Cancer is the uncontrolled, uncontrolled repro-

duction of cells that eventually leads to the creation 
of a tumour. 

• Breast cancer is the most prevalent malignant dis-
order of the breast. Malignant implies that cells pro-
liferate in an uncontrolled and destructive manner. 

REVIEW OF LITERATURE
The review of literature was an important part of 

the research project since it provided a comprehensive 
grasp of the research subject. A review of related lit-
erature entails the systematic identification, location, 
examination, and summary of written material that 
contains information on the research problem (Polit 
and Hungler, 1998). With this in mind, the investiga-
tor combed through the available sources and gained a 
thorough understanding of the related studies. It pro-
vides a theoretical foundation for the study and aids in 
determining the research’s character. 

The following heading was used to list literature 
that was relevant to the current investigation. 

PART-REVIEW OF LITERATURE 
RELATED TO BREAST SELF-
EXAMINATION

Mikiyan Amare Getu, Kassaw Mw. Et., al., (2018) 
Breast self-examination is a low-cost, non-invasive ear-
ly detection tool for detecting breast cancer at an early 
stage. It should be done for every woman above the age 
of 20.The purpose of this study was to evaluate breast 
self-examination and related practises among female 
undergrad students at Addisababa University in Addi-
sababa, Ethiopia. The outcomes of this study indicated 
that 87 (21.4%) of the study participants had engaged 
in breast self-examination, with 45 (51.7%) of those 
performing breast self-examination every month and 
9 (10.5%) performing breast self-examination at the 
appropriate time. The majority of research participants 
did not perform breast self-examination, according to 
the findings. It is suggested that the concerned bodies 
raise awareness about breast self-examination and teach 
students how to do their own breast self-examinations. 

Hemalatha Kumarasamy, Am Veerakumar., et., 
al (2017), Malignancy is the most frequent cancer in 
women throughout the globe, and it may be found 
early with self-examination, increasing the chances 
of survival. The research group’s average age was 8.8 
years, and the majority of the women 178 (89 percent) 
were aware of breast cancer and breast self-examina-
tion. Only 18% of ladies had examined their breasts, 
and only 5% did so on a regular basis. Conclusion: 
Because the level of knowledge and practise of breast 
self-examination among women is unacceptably low, 
efforts should be undertaken to improve knowledge 
and practise of breast self-examination through a 
health education programme. 
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Kalayu Birhane, Miskir Alemayehu., et., al 
(2017), Malignancy is the most frequent cancer in 
women throughout the globe, and it may be found 
early with self-examination, increasing the chances 
of survival. The research group’s average age was 8.8 
years, and the majority of the women 178 (89 percent) 
were aware of breast cancer and breast self-examina-
tion. Only 18% of ladies had examined their breasts, 
and only 5% did so on a regular basis. Conclusion: 
Because the level of knowledge and practise of breast 
self-examination among women is unacceptably low, 
efforts should be undertaken to improve knowledge 
and practise of breast self-examination through a 
health education programme. 

Safiya K Ibnawadh (2017), In Qassim University, 
a research was done on the knowledge, attitude, and 
practise of breast self-examination among females in 
medical and non-medical colleges. The research par-
ticipants ranged in age from 18 to 55 years old, with 
a mean of 20.3 years. In opposed to 35.71 percent of 
non-medical students, 49.7% of medical students 
had previously performed a breast self-examination. 
Conclusion: Both medical and non-medical students 
lacked expertise in breast self-examination, and while 
both had a favourable attitude regarding it, medical 
students had a better attitude. Furthermore, in terms 
of practise, medical students were more likely than 
non-medical students to undertake braeast self-exam-
ination. 

Carolina Blossiers Mazzini (2017) A research 
was done to examine the knowledge and practise of 
breast self-examination among college students at a 
public university in Lima from the professional aca-
demic school of human medicine and the faculty of 
education. As a result, parental participation in cancer 
screenings is critical for students in professional aca-
demic schools of human medicine to practise breast 
self-examination. Furthermore, the impact of broad-
cast media is a significant driver of the conversation 
that the students of the faculty of education have about 
breast self-exploration. 

PART-II REVIEW OF LITERATURE 
RELATED TO PREVENTION OF BREAST 
CANCER 

M. Berliere, (2018), The benefits of using hypnosis 
during breast cancer surgery and adjuvant treatment. 
Hypnosis has been utilised in oncology for pain re-
duction in metastatic patients, but very rarely for an-

aesthesia induction. 150 individuals received breast 
surgery under general anaesthetic (group I) and 150 
patients got the same surgical treatment under hyp-
notic sedation (group II). Following surgery, 32 pa-
tients in each group underwent chemotherapy, 123 
patients received radiation, and 115 patients received 
endocrine treatment. 

Edward. R Sauter., et., al., (2018) Current ap-
proaches to breast cancer prevention and future di-
rections Current strategies to reduce a woman’s risk 
of developing breast cancer include primary preven-
tion such as avoiding tobacco, exogenous hormone 
use, and excessive ionising radiation, maintaining 
a normal weight, exercise breast feeding, eating a 
healthy diet, and limiting alcohol intake, mastecto-
my and or bilateral oophorectomy are reasonable 
strategies for women. Finally, there is a movement 
to enhance the use of proven chemopreventive med-
icines like tamoxifen and raloxifene in breast cancer 
prevention. 

RESEARCH METHODOLGY
Methodology is an important aspect of every re-

search study since it allows you to create a blueprint of 
the research you’ve done. 

DESIGN OF THE RESEARCH STUDY: 
Non-experimental research design

RESEARCH APPROACH: 
Descriptive study

AREA OF SELECTION: 
Sree Balaji Medical College And Hospital, Chrom-

pet, Chennai, was the site of the research. This loca-
tion was chosen since it was close to the campus and 
provided expected samples. 

SELECTION OF SAMPLE: 
The sample size is 30 OPD women

SELECTION OF TOOL: 
A questionnaire schedule was used as the study’s 

instrument. 

CONSTRUCTION OF QUESTIONNAIRE: 
With the study’s fundamental aims in mind, an 

interview schedule was created to extract people’s 
knowledge about breast self-examination. 
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SCORING: 
Mark given to wrong answer=0
Mark given for correct answer=1
The knowledge is assessed as follows: 
LEVEL OF KNOWLEDGE PERCENTAGE%

Adequate

Moderate

Inadequate

>75%

55-75%

<55%

DATA COLLECTION; 
The investigator explained the procedure of data 

collection to the samples. their consent was obtained 
and the questionnaire schedule was performed by the 
investigator to the samples individually. The period of 
data collection was from march 29, 2019 to April 4, 
2019.

DATA ANALYSIS AND ITS PLAN: 
The plan for data analysis is as follow: 

• Number and percentage to assess distribution of 
demographic data. 

• Number and percentage to assess distribution of 
general information. 

• Number and percentage to assess distribution of 
level of knowledge regarding breast self-examina-
tion. 

DATA ANALYSIS AND 
INTERPRETATION: 

This chapter examines the data obtained from 30 
women in order to analyse their knowledge and atti-
tudes about breast self-examination and breast cancer 
prevention among women attending the Sree Balaji 
Medical College And Hospital At Chrompet, Chennai 
OPD. The information gathered for the study was or-
ganised and analysed in accordance with the study’s 
goals. The acquired data was analysed using descrip-
tive and inferential statistics. 

THE DATA TABULATED UNDER 
FOLLOWING MATERIAL; 
1. Numbers and Percentage Distribution Of Demo-

graphic Data. 
2. Number and Percentage Distribution Of Level Of 

Knowledge. 
The table 1: depicts the percentage and frequency 

distribution of demographical variables of data collec-
tion and which include age of the women, education, 

religion, occupation, family type, income in their fam-
ily, any history of breast cancer in the family, abnor-
mality of breast, specified the abnormality selected, 
are you getting any sort of information and sources 
regarding breast self –examination. 

TABLE NO-1 
PERCENTAGE DISDTRIBUTION OF DEMOGRAPHIC DATA; 
S. NO DEMOGRAPHIC 

DATA 
TOTAL PERCENTAGE

1. AGE IN YEARS
a) 35 to 40 years
b) 41 to 45 years
c) 46 to 50 years
d) 51 to 55 years

12
5
4
9

40%
17%
13%
30%

2. EDUCATION
a) uneducated
b) primary schooling 
c) undergraduate
d) postgraduate

8
7
10
5

27%
23%
33%
17%

3. RELIGION
a) Hindus
b) Muslims
c) Christians
d) others

13
8
8
1

43%
27%
27%
3%

4. OCCUPATION
a) housewife
b) coolie
c) private service
d) government

13
5
8
4

43%
17%
27%
13%

5. TYPES OF FAMILY
a) joint family
b) nuclear family

13
17

43%
57%

6. FAMILY INCOME
a) 1000-5000
b) 5000-10000
c) 10000-15000
d) 15000-25000

5
8
11
6

17%
27%
36%
20%

7. HISTORY OF BREAST CAN-
CER IN FAMILY
a) present 
b) absent

2
28

7%
93%

8. ABNORMALITY OF 
BREAST
a) yes 
b) no

7
23

23%
77%

9. SPECIFIED THE ABNOR-
MALITY SELECTED 
a) lump
b) discharge from nipple
c) any others
d) no above them

1
4
5
20

3%
13%
17%
67%

10. ARE YOU GETTING ANY 
INFORMATION ABOUT 
BREAST SELF EXAMINA-
TION
a) received
b) not received

7
23

23%
77%
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• In regards to age of women, distribution of demo-
graphic variable in. a majority 12(40%) of women 
were between 35-40 years, 9(30%) belong to age 
of51-55 years, 5(17%) belong to age of 41-45 years, 
4(13%) belong to age 46-50 years. 

• With regards to education of women, majority 
10(33%) had undergraduate, 8(27%) were illiter-
ate, 7(23%) were primary high school, 5(17%) had 
postgraduate. 

• With regards to religion of women in majority 
13(43%), were hindu, 8(27%) were muslim, 8(27%) 
were Christian, 1(3%) were others. 

• With regards to occupation of women in majority 
13(43%) were housewife, 8(27%) were private ser-
vice, 5(17%) were coolie, 4(13%), government. 

• With regards to type of family of women in ma-
jority, 17 (57%) were nuclear family, 13(43%) were 
joint family. 

• With regards to family income of women a ma-
jority 11(37%) have between 10, 000-15, 000, 
8(27%) have between 5000-10, 000, 6(20%) have 
between 15, 000-25, 000, 5(17%) have between 
1000-5000.

• With regards to personal history of cancer of wom-
en a majority 28(93%) were no history of cancer, 
2(7%) were history of cancer. 

• With regards to abnormality of breast in women 
a majority 23(77%) were no abnormality breast, 
7(23%) have abnormality of breast. 

• With regards to specified abnormality selected of 
women a majority 20(67%) were no above them, 
5(17%) were any others, 4(13%) were discharge 
from nipple, 1(3%) were lump. 

• With regards to knowing of breast self –examina-
tion of women a majority 23(77%) were unknow-
ing the [BSE], 7(23%) were no the BSE. 

40%

17% 13%

30%

0%
5%

10%
15%
20%
25%
30%
35%
40%
45%

35-40 yrs 41-45 yrs 46-50yrs 51-55 yrs
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FIGURE NO; 1. PERCENTAGE DISTRIBUTION OF AGE 
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FIGURE NO; 2. DISTRIBUTION OF EDUCATIONAL STATUS IN 
PERCENTAGE
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FIGURE NO; 3. PERCENTAGE DISTRIBUTION OF RELIGION OF 
WOMEN 
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FIGURE NO; 4. WOMEN’S OCCUPATION DISTRIBUTION IN 
PERCENTAGE
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FIGURE NO; 5. PERCENTAGE DISTRIBUTION OF FAMILY TYPE 
IN WOMEN 



668 | Cardiometry | Issue 26. February 2023

1000-5000 5000-10000 10,000-15,000 15,000-20,000

17%

27%

37%

20%

FAMILY INCOME 
Series 1 Series 2 Series 3

FIGURE NO; 6. PERCENTAGE DISTRIBUTION OF FAMILY IN-
COME OF THE WOMEN

7%

93%

HISTORY OF BREAST CANCER IN FAMILY

YES

NO

FIGURE NO; 7. PERCENTAGE DISTRIBUTION OF HISTORY OF 
BREAST CANCER IN THE WOMEN FAMILY

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

YES NO

ABNORMALITY  OF BREAST 

Series 1 Series 2 Series 3

FIGURE NO; 8. PERCENTAGE DISTRIBUTION OF ABNORMALI-
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FIGURE NO; 10. PERCENTAGE DISTRIBUTION OF KNOWING 
THE BREAST SELF EXAMINATION OF WOMEN

TABLE NO; 2 
WOMEN’S LEVEL OF KNOWLEDGE DISTRIBUTION IN PER-
CENTAGE 

S. NO KNOWLEDGE 
LEVEL

QUANTITY OF 
SAMPLE PERCENTAGE

1. insufficient 19 63%
2. Moderate 8 27%
3. Adequate 3 10%

The above table represents that majority 19(63%) 
of them had inadequate knowledge, 8(27%) had mod-
erately knowledge, 3(10%) of them had adequate 
knowledge about breast self- examination and preven-
tion of breast cancer. 

63%

27%

10%

inadequate

moderate

adequate

FIGURE NO; 11. PERCENTAGE DISTRIBUTION OF LEVEL OF 
KNOWLEDGE

The above table represents that majority 19(63%) 
of them had inadequate knowledge, 8 (27%) had 
moderately knowledge, 3(10%) of them had adequate 
knowledge of breast self-examination and breast can-
cer prevention

SUMMARY: 
The purpose of the study was to measure partic-

ipants’ knowledge about breast self-examination and 
breast cancer prevention. 

The knowledge in which 30 convenient samples 
were taken the sample were personally explained about 
the procedure and purpose of study. Questionnaires 
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were prepared and individual were interviewed after 
obtaining their consent there after it was analysed. 

THE STUDY FINDING REVEALD THAT: 
• Majority 12(40%) of them were belongs in the age 

group of 35-40 years. 
• 14 (47%) of them were 10(33%) had undergradu-

ate. 
• Majority 13 (43%) of them were Hindu. 
• Majority13 (43%) of them were housewife. 
• Majority, 17 (57%) were nuclear family. 
• Majority11 (37%) of them were had between 10, 

000-15, 000 income per month. 
• Majority 28(93%) were no personal history of cancer. 
• Majority 23(77%) were no abnormality breast. 
• Majority 20(67%) were no specified abnormality. 
• Majority of them had 23(77%) were unknowing 

the (BSE) 

CONCLUSION
This investigation revealed certain information 

that the majority of people were unaware of. 19 (63%) 
had insufficient knowledge about breast self-exam-
ination and breast cancer prevention, 8 (27%) had in-
termediate knowledge, and 3 (10%) had appropriate 
knowledge about breast self-examination and breast 
cancer prevention. These study findings aided the in-
vestigator in formulating some recommendations and 
developing a self-educational module to enhance un-
derstanding about breast self-examination and breast 
cancer prevention, as well as boost practice for breast 
cancer control and averting consequences, there 
by leading an healthy life. Breast self examination is 
thought to be a low-cost, rapid, non-invasive, and 
risk-free technique. They might be a beneficial tool for 
detecting breast cancer early in resource-poor nations, 
where only 78 percent of women have access to bet-
ter screening. Raising awareness may also encourage 
women to engage in healthy habits and participate in 
health-promoting activities. The Two essential char-
acteristics that increase preventative health practices 
are increasing motivation and increasing confidence. 
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ABSTRACT
All mammals and birds, as well as a variety of reptiles, amphibi-
ans, and fish, sleep as a natural resting condition. Humans, other 
mammals, and a wide range of other creatures[1] studied, includ-
ing fish, birds, ants, and fruit flies, all require regular sleep to thrive. 
Arousal from sleep serves as a defence mechanism as well as a 
requirement for health and life. The anterior hypothalamus’ supra-
chiasmatic nucleus regulates the sleep-wake cycle, as well as oth-
er circadian rhythms like body temperature[2]. This area, which is 
Receives information regarding darkness and light from the retina 
and is positioned above the optic chiasm. Melatonin production is 
regulated by the suprachiasmatic nucleus, which is regarded to be 
a powerful sleep inducer. A functioning reticular activating system 
is necessary for arousal from sleep, wakefulness, and the ability to 
respond to stimuli (RAS). From the brain stem to the thalamus and 
cortex, the RAS is a signalling route. Because of feedback loops, 
the RAS’ diffuse network of neurons is in a critical position to mon-
itor ascending and descending impulses. 
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INTRODUCTION
Insomnia, often known as sleeplessness, is a sleep 

disorder characterized by difficulty sleeping. They 
could find it difficult to fall asleep or stay sleeping for 
as long as they want. Daytime tiredness, low energy, 
annoyance, and a gloomy mood are all symptoms of 
insomnia. It may make it more difficult to focus and 

learn, as well as increase the risk of car accidents. In-
somnia can be temporary (a few days or weeks) or per-
sistent (months or years) (a month or more). Insomnia 
can happen on its own or as a result of another issue. 
Insomnia can be caused by a variety of factors, includ-
ing psychological stress, chronic pain, heart failure, 
hyperthyroidism, heartburn, restless leg syndrome, 
menopause, certain medications, and stimulants in-
cluding caffeine, nicotine, and alcohol

DEFINITION
The body relaxes during sleep, which is a natural 

state of altered consciousness. It is characterised by 
a lack of awareness of one’s surroundings and can be 
triggered by external events. 

INCIDENCE & CHARACTERISTICS: 
Reduced voluntary body movement, temporary 

blindness, decreased responsiveness to external stim-
uli, loss of awareness, a decrease in auditory sensitivi-
ty, an increase in anabolism (cell structure synthesis), 
and a decrease in catabolism are all characteristics of 
sleep. At some point during the year, over a third of 
the general population suffers from sleep problems.. 
More than half of the 9000 people who took part in a 
research of sleep in the elderly (65 and up) said they 
have the following sleep pattern disturbances most of 
the time: 

NORMAL SLEEP NEEDS AND PATTERNS
People of all ages have a wide range of sleep dura-

tion and quality. 
The very first sleep cycle Light sleep usually lasts 

between 10 and 30 minutes, and it increases longer as 
the cycle progresses. Each night, you’ll go through 3-5 
sleep cycles, with light sleep accounting for 40-50 per-
cent of those cycles. WHOOP members get between 
3.5 and 4 hours of light sleep per night on average. 

SLEEP DISORDERS 
A disruption of sleep time that causes discomfort 

or interferes with a desired life cycle is classified as 
a nursing diagnosis of sleep pattern disturbance. A 
sleep pattern disturbance could be caused by one of 
the more than 80 sleep disorders recognised by the 
International Classification of Sleep Disorders. The 
inability to fall or stay asleep for a long amount of 
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time is known as insomnia.. Improved sleeping pat-
terns and the removal of triggering circumstances 
do not seem to help. Idiopathic Insomnia is a rare 
disorder in which you are unable to sleep adequate-
ly for the rest of your life[3]. A difficulty with sleep 
neuronal control is thought to be the cause. Learned 
sleep-blocking associations and a heightened physi-
ologic reaction to stress characterise psycho physio-
logic insomnia, which is more common. Because it 
often exhibits the same pattern of protracted sleep 
latency or fragmentation that the client recalls, poly-
somnographic recording can validate it. [4] Despite 
the fact that the overall amount of sleep time is usu-
ally within the normal range, it is considered insuffi-
cient. In low-stimulus circumstances, they will auto-
matically fall asleep.. [5] 

CAUSES: 
Mental illness is a blanket phrase that encom-

passes a wide range of mental diseases. Anxi-
ety problems like post-traumatic stress disorder 
(PTSD) can make falling asleep difficult. Over-
sleeping could be an indication of depression. 
Medications are a type of medication used to treat 
a wide range of illnesses. 

Sleep-related disorders. 
Medical diseases. 
Caffeine, nicotine, and alcohol are all stimulants. 

SIGNS/SYMPTOMS
• Having trouble falling asleep at night. 
• Getting up in the middle of the night. Getting out 

of bed too early. 
• After a night’s sleep, you don’t feel rested. 
• Tiredness or sleepiness during the day. 
• Anxiety, depression, or irritability. 
• Difficulty paying attention, concentrating on tasks, 

or recalling information

DIAGNOSTIC EVALUTION
• Polysomnography
• Electroencephalogram as a diagnostic tool
• Sleep latency test on multiple occasions

The MSLT test is used to see if a person’s daytime 
alertness is impaired. It is done the next day after a 
conventional polysomnogram. Customers’ time to fall 
asleep in a comfortable state is monitored every two 
hours, with each nap lasting no more than 20 minutes. 
The type of sleep is also taken into account. 

NURSING MANAGEMENT

SLEEP HYGIENE
It is a stand-alone treatment, it is frequently 

used in conjunction with other modalities. Pa-
tients with insomnia who visit a sleep clinic are 
likely to have some understanding of sleep hy-
giene, therefore offering sleep hygiene guidelines 
may help to improve clinical outcomes and pre-
vent relapse. [6] Sleep hygiene entails recommend-
ing a number of actions as well as paying attention 
to sleep-friendly environmental elements (such as 
light and temperature in the bedroom). Avoiding 
heavy meals close to bedtime, limiting caffeinated 
products during the day, avoiding alcohol to pro-
mote sleeping, avoiding smoking close to bedtime, 
avoiding naps during the day, and avoiding severe 
exercise close to bedtime are all examples of sleep 
hygiene advice. 

STIMULUS CONTROL
The major goal of stimuli control is for the pa-

tient to restrict the amount of time they spend 
awake in bed and re-associate the bed and bedroom 
with sleep in order to regulate their sleep–wake cy-
cles. The following are some of the guidelines that 
are shared with the patient: 1) only going to bed 
when sleepy; 2) only using the bed and bedroom 
for sleep and sexual activity; 3) leaving the bed and 
bedroom if unable to fall asleep for more than 15 to 
20 minutes, and returning only when sleepy[7]; and 
4) maintaining a consistent wake time in the morn-
ing every day to help the patient develop a consis-
tent sleep and wake rhythm. The purpose of these 
guidelines is to assist you re-establish the bed and 
bedroom as strong cues. [8] 

RELAXATION TECHNIQUES
Learning relaxation skills can help patients reduce 

their physiological hyperarousal. Relaxation appears 
to be particularly useful in assisting sleep beginning. 
Relaxation practise entails using relaxation techniques 
during the day, before bedtime, and in the middle of 
the night if the patient is unable to fall back asleep. 

[9] There is minimal evidence to show that particular 
relaxation techniques are more beneficial than oth-
ers. deep breathing techniques entail diaphragmatic 
breathing. [10]  
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NURSING PROCESS

Assessment: 
As part of the initial nursing history, determine the 

client’s regular sleeping habits and recent sleep quality. 
If you don’t get enough sleep, A. As part of the initial 
nursing history, assess the usual sleep patterns and re-
cent sleep quality of the client If your sleep quality is 
poor, investigate the nature of the disruptions by not-
ing the following: 
• Regular activity in the hour leading up to retrieval
• Sleep deprivation
• The number of awakenings and their apparent 

cause
• Sleeping patterns that are consistent
• Reliability of rising time
• The frequency and length of naps Visible indica-

tors of weariness and lack of sleep, such as circles 
under the eyes, loss of coordination, drowsiness, 
and irritability, 

Nursing diagnosis: 
There have been some changes in routine as a re-

sult of the hospitalisation and discomfort. As a result 
of the hospitalisation and discomfort, there have been 
some modifications in routine. Unpredictable sleep 
patterns, frequent naps, and nocturnal wandering are 
all signs of a disrupted sleep pattern induced by a lack 
of day-night cues. 

Nursing Implementation: 
• Over the next two weeks, the client will increase his 

nocturnal sleep time by 20%. 
• In accordance with the client’s previous sched-

ule, provide active meaningful activities during 
the daytime hours, including exposure to natural 
light and an outside location if available. Count the 
number of naps you take and how long each one 
lasts. 

• Develop a personalised sleep routine that includes 
a soothing activity, a light carbohydrate snack, a 
trip to the bathroom, and a consistent schedule.. 

• Don’t wake up, even if you’re incontinent. Change 
and assist the customer to the restroom if the cus-
tomer awakens unexpectedly. 
If turning or other care is required, attempt to get 

up to 2 hours of unbroken sleep time. If turning or 
other care is required, attempt to get up to 2 hours of 
unbroken sleep time if feasible. If turning or other care 

is required, attempt to achieve up to 2 hours of unbro-
ken sleep time. 

CONCLUSION
Caring for individuals with acute and chronic ill-

nesses, adequate sleep is critical. Some sleep disorders 
are just brief and are linked to the stress of being admit-
ted to the hospital. It’s likely that the client’s transient 
stress issues will only be resolved after he or she re-
turns home. Clients with sleep difficulties may require 
additional treatment and examinations to evaluate if 
the problem has been resolved. In order to maintain 
treatment success, Long-term sleep difficulties may 
necessitate continual assistance. To reduce the influ-
ence of sleep, the nurse can play an important role in 
environmental adjustments and client education
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Abstract
Design adopted for this study was true experimental research 
(2021) study was conducted at Haemodialysis’ Unit at Sree Balaji 
Medical College and Hospital among End stage renal disease 
patients receiving haemodialysis to explore the level of Hae-
moglobin (Hb) among End stage renal disease patients receiv-
ing haemodialysis by using purposive sampling technique, the 
estimated sample size was 240, in that 120 from experimental 
group and 1o from control group were selected for the study 
based on inclusion criteria and exclusion criteria. Selected de-
mographic and clinical variables data were collected by using 
interview schedule method and the Haemoglobin levels were 
assessed by laboratory method as routine test was taken by 
the hospital norms. Range of motion exercise (ROM) was per-
formed by the Experimental group, pre and post test was done 
among two groups. The calculated value for haemoglobin pre 
test mean score for Experimental group as follows 9.44 with SD 
of 2.09 post test mean 10.43 with SD of 1.89, the calculated t 
value was 17.54, p value was 0.001 shows the significance. 
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Introduction: 
Dialysis term derived from Greek word dia means 

through and lysis meaning Spillting or loosening[1]. 
Renal replacement therapy (RRT) This one of the fore-
most treatments of choice for the chronic renal failure 
patients[2]. The renal function made artificially to filter 
the blood by artificial equipment which removes the 
excess water, solutes and toxins in the blood[3]. Hae-
modialysis cause many of the Physical, psychological 
and social complications. Among it physical compli-
cations make enormous changes in daily activities of 
dialysis patients[4]. Anaemia is common issue among 
end stage renal disease clients due less production of 
Erythropoietin level by the kidney makes one of the 
major cause[5] 

Heamoglobin causes many discomforts not only to 
the ESRD patients also to the general populations too[6]. 

Heamodialysis services in India: 
The burden of kidney disease in India was great-

er comparing to other low and middle income coun-
tries[7]. Health expenditure was 4% of the gross domes-
tic product in India. Indian dialysis estimated 31% 
growth rate per annum[8]. 

Dialysis if a form of treatment for the end stage 
renal disease patients as a result of renal failure. Di-
alysis machine acts as a artificial kidney function by 
eliminating excess water and blood products from the 
body. Many dialysis centres in India as well as in Tamil 
nadu functions under private as well as Chief Minister 
Scheme too. 

India is having very less workforce nephrology 
Worldwide. About 2600 Nephrologists and shortage 
of Nurses and technicians [9]. 

Renal replacement therapy (RRT) is one of the ma-
jor treatment of choice among ESRD, first dialysis was 
performed in Tamil nadu was at CMC, Vellore in the 
year 1961[10]. Now dialysis available in all 28 states and 
8 union territories and estimated haemodialysis centre 
12, 881 in the year 2018.Total 688 districts of the coun-
try to provide HD for underprivileged [11]. 

Background of the study 
The incidence of renal replacement therapy (RRT), 

2.5 million people worldwide receives the RRT High-
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est absolute rates in North America and maximum 
prevalence in Taiwan and Japan [12], Access to dialysis 
affected by socio economic and socio cultural factors 
in developing countries like India, China, Japan and 
other Asian pacific countries[15.] 

Most of the dialysis patients suffer with anaemia in 
a chronic period. Due to less production of the Erht-
yhropoitin makes the clients become anaemic [16]. 

Haemoglobin levels before and after dialysis give 
clear results during in-between the dialysis treatment. 
This gives the reference point in administration of the 
Erythropoietin dosage [17]. 

Aims and Objectives: 
1. To assess the prevalence of Hemodialysis among 

end stage renal disease patients. 
2. To explore the Levels of Hemoglobin among He-

modialysis among end stage renal disease. 

REVIEW OF LITERATURE 
Review of literature divided into two categories 
1 Studies related to Haemodialysis and its preva-

lence
2.Studies related to Haemodialysis and level of He-

amoglobin
2. Mohammad Mahdi Sagheb, Mohammad Amin 

Fallahzadeh (2016) conducted A cross sectional study 
conducted in among 52 pateints aged >18 yrs under-
going heamodialysis at OPD at Shiraz University of 
Medical sciences were selected. Participants were re-
ceived HD formore than 3 months with 3 sessions in 
a week duration of 3 hours. All of them were received 
EPO therapy. Hb and Hct levels were measured before 
and after HD in first week by using autoanalyzer. The 
results found that levels of Heamoglobin were signifi-
cantly higher than the heamoglobin level before dial-
ysis 11.1 vs 11.9g/dl with p value of p< 0.001, that is 
7% increase. 

METHODOLGY
RESEARCH APPROACH: Evaluative Research 

Approach
RESEARCH DESIGN- True experimental design
STUDY SETTING – Hemodialysis Unit, Sree Ba-

laji Medical College and Hospital. Chennai

STUDY POPULATION-
Target Population: Chronic renal failure patients 

receiving Hemodialysis

Accessible Population: Chronic renal failure pa-
tients receiving Hemodialysis at Sree Balaji Medical 
College and Hospital, Chennai. 

SAMPLING METHODS ADOPTED- Non-Prob-
ability with Purposive sampling techniques was ad-
opted to collect the data. 

SAMPLE SIZE: It was 240 (control group 120 and 
experimental group 120) 

INCLUSION CRITERIA
• Adult patients who are both male and female pa-

tients receiving Hemodialysis
• Adult patients > 18ys to <60 yrs old
• Minimum Hemodialysis vintage of 3months
• Receiving Hemodialysis 2- 3times /week for 3-4 

hours of duration
• No recent Hospitalization

EXCLUSION CRITERIA
• Acute or chronic conditions like MI, Congestive 

heart failure, unstable during dialysis, risk of frac-
ture. 

• Uncontrolled hypertension even with proper anti-
hypertensive drugs

• HB, 10 Mg/Dl
• Recent hospitalization

DATA COLLECTION INSTRUMENTS 
(DATA QUESTONNAIRE, TOOLS, 
EQUIPMENTS) 

PART: I DEMOGRAPHIC VARIABLES (Age, 
Gender, Education, Occupation, Marital Status, 
Monthly Income, Type of living, Supportive group, 
Type of Area, Family history of renal diseases, Type of 
food intake, Body weight (kgs). 

PART: II CLINICAL VARIABLES (Duration of 
Illness, no. of cycles per week, type of medications tak-
ing, Complications during dialysis, any other exercise 
are doing during the dialysis, Ur, Creatinine levels). 

PART III: To assess Heamoglobin level before and 
after the ROM Excercice among control and experi-
mental group

Table 1 shows the numerical data’s of demograph-
ic profile information of end stage renal disease patients 
those who are participated for the following study on “A 
study to assess the effectiveness of intradialytic exercise on 
physical complications to enhance renal index for chron-
ic kidney disease patients receiving hemodialysis at Sree 
Balaji Medical College and Hospital, Chrompet, Chennai”. 
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TABLE 1
DEMOGRAPHIC VARIABLES

Demographic variables Group Chi square test
Experiment (n=120) Control (n=120) 
n % n %

Age 30-40 years 31 25.83% 45 37.50% χ2=5.79p=0.12(NS) 
40-50 years 29 24.17% 23 19.17%
50-60 years 29 24.17% 32 26.67%
60-70 years 31 25.83% 20 16.66%

Gender Male 85 70.83% 75 62.50% χ2=1.88p=0.17(NS) 
Female 35 29.17% 45 37.50%

Religion Hindu 101 84.16% 96 80.00% χ2=2.04p=0.36(NS) 
Christian 12 10.00% 19 15.83%
Muslim 7 5.83% 5 4.17%

Marital Status Married 111 92.50% 108 90.00% χ2=0.47p=0.49(NS) 
Unmarried 9 7.50% 12 10.00%
Divorced 0 0.00% 0 0.00%
Widow/widower 0 0.00% 0 0.00%

Education Status illiterate 30 25.00% 34 36.67% χ2=1.44p=0.70(NS) 
Primary 48 40.00% 42 26.66%
Secondary 19 15.83% 24 20.00%
Graduate 23 19.17% 20 16.67%

Occupation 
Status

Unemployed / Home marker 58 41.67% 52 43.33% χ2=7.33p=0.06(NS) 
Government Employee 5 4.17% 6 5.00%
Private Employee 40 33.33% 47 39.17%
Business 17 14.16% 15 12.50%

Monthly Income Less than Rs. 3000 9 7.50% 14 11.67% χ2=2.20p=0.53(NS) 
Rs. 3001/- to Rs. 6000 18 15.00% 22 18.33%
Rs. 6001/- to Rs. 9000 40 33.33% 33 27.50%
Rs. 9001/- and above 53 44.17% 51 42.50%

Type of Area Urban 99 82.50% 94 78.33% χ2=0.66=0.41(NS) 
Rural 21 17.50% 25 21.67%

Type of family Nuclear family 80 66.67% 88 73.33% χ2=1.27p=0.26(NS) 
Joint family 40 33.33% 32 26.67%

Family history of 
renal disease

No 102 85.00% 109 90.83% χ2=1.92p=0.17(NS) 
Yes 18 15.00% 11 9.17%

Type of food 
Intake

Vegetarian 17 14.17% 21 17.50% χ2=0.50p=0.48(NS) 
Non vegetarian 103 85.83% 99 82.50%

Body weight 40-50kg 26 21.67% 28 23.33% χ2=1.24p=0.74(NS) 
50-60kg 40 33.33% 41 34.17%
60-70kg 38 31.67% 31 25.83%
>70kg 16 13.33% 20 16.67%

Support system Relatives 28 23.33% 32 26.67% χ2=0.67p=0.71(NS) 
Family 82 68.33% 76 63.33%
Parents 10 8.34% 12 10.00%
Others 0 0.00% 0 0.00%

Duration of visit Less than one year 49 40.83% 51 42.50% χ2=1.74p=0.63(NS) 
1-2year 20 16.67% 26 21.67%
3-4year 31 25.83% 24 20.00%
>4year 20 16.67% 19 15.83%
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To describe about the table values for experimental 
group are Age group were divided into 4 Categories 
to explore the data age category of 60-70 yrs were 31 
(25.83%) 30 -40 yrs were occupying the same 31(25.8 
%) 40 -50 yrs as well as the 50-60 yrs were sharing 
the 29(24.1 %) in Control group the data goes as 30-
40 yrs as highest percentage(37.50 %,) 50-60 yrs as 
32(26.6%,) 40-50 yrs were 23(19 %) and 60-70 yrs age 
group was 20(16.6 %). 

To List out the Gender in experimental group were 
Male were occupying the 85(70.8%) and females were 
only 35(29.2%). In control group the data shows that 
male were 75(62.5%) and females were about 45(37.5 %). 

The religion of the samples in Experimental group 
were highest were Hindu 101 (84%) Christians were 
12 (10%) and Muslims were 5 (4.17%) and for control 
group the highest were Hindu 96 (80%) and Chris-
tians were 19 (15.8%) and very less of Muslims were 
only 5 (4.17 %). 

The Marital status for experimental group were 
large samples from Married category 111 (92 %) and 
unmarried were 9 (8%) for the control group majority 
of them were married 108 (90%) and for unmarried 
was 12 (10 %) 

The Educational status for experimental group as 
follows like The highest category were Primary edu-
cation 48 (40%), illiterate were 30 (25%), Graduates 
were 23 (19.17%) and secondary education were 19 
(15.83%). Control group highest category were Pri-
mary education 42(36.6%),, illiterate were 34 (26.67 
%) secondary education were 24 (20%) and Graduates 
were only 20 (16.67 %) 

Occupational status among experimental group 
was The highest was unemployed or home maker was 

58 (41.6%), Private employment was 40 (33.3%), Busi-
ness were about 17 (14.6%) and Government employ-
ee were 5 (4.17%). Where as in control group it was 
unemployed or home maker 52 (43.3%),), Private em-
ployment was 47(39.1%), Business were about 15 (9 
12.50%) and Government employee were 6(5%). 

Monthly income for the experimental group were 
about Rs. 9001 WERE 53 (44.17%), Rs. 6001-9000 was 
40 (33.33%) Rs. 3001-6000 18 (15 %) and less than 
3000 were only 9 (7.50 %). In Control group it was 
about Rs. 9001 WERE 51 (42.50%), %), Rs. 6001-9000 
was 33 (27.50%) Rs. 3001-6000, 22 (18.33%) and less 
than 3000 were only 14(11.67 %). 

Type of area for Experimental Group were Most of 
the people live in urban area 99 (82.50%) and in rural 
only 21 (17.50%), in control group also majority of the 
lives in urban area 94 (78.3 %) in rural area 25(21.6%). 

Type of family for the experimental group were nu-
clear family 80 (66.6%) and in joint family 40 (33.3%), 
for control group 32 (26.6 %) 

Family history of renal disease in experimental 
group were most of them 102 (85%) were having no 
family history of renal diseases. Where as only 18 
(15%) of them are having family history of renal dis-
eases. For control group also most of them 109 (90.8%) 
were having no exposure, where as 11 (9.17%) of them 
are having the exposure to renal disease. 

Type of food intake Experimental group 103 
(85.8%) of them are non-vegetarians, whereas only 
vegetarians are 17(14.2%) same for control group also 
most of them were non vegetarians 99(82.5%) vegetar-
ians are 21 (17.50.%) 

Body weight for experimental group were 50-60 
kgs were 40 (33.3%), 60-70 kgs were 38 (31.6%), 40-

Demographic variables Group Chi square test
Experiment (n=120) Control (n=120) 
n % n %

Previous hospi-
talization

No 50 41.67% 42 35.00% χ2=1.13p=0.29(NS) 
Yes 70 58.33% 78 65.00%

Period of dialysis 1-2 years 69 57.50% 60 50.00% χ2=1.55p=0.46(NS) 
3-4 years 20 16.67% 26 21.67%
5-8 years 31 25.83% 34 28.33%

Source of health 
information

Heath Personnel 69 57.50% 67 55.83% χ2=1.68p=0.43(NS) 
Radio / TV/Newspaper 32 25.00% 40 33.34%
Friends 19 7.50% 13 10.83%
Others 0 0.00% 0 0.00%

NS= not significant S= significant p> 0.05 not significant 
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50kgs were 26(21.6%) and only > 70 kgs 16 (13.3%). 
For control group 50-60 kgs were 41 (34.17%), 60-70 
kgs were 1(25.83%), 40-50kgs were 28(23.33%) and 
only > 70 kgs 20 (16.67%) 

Supportive system for the experimental group were 
supported by family was 82 (68.33%), supported by rela-
tives 28 (23.33 %), supported by parents 10 (8.34 %) and 
supported by others were none. Control group also simi-
lar to this category, supported by family was 76(63.33%), 
supported by relatives 32 (26.67 %), supported by par-
ents 12 (10 %) and supported by others were none. 

Durations of visit for experimental group was 
the highest less then one year 49(40.83/), 3-4 years 
31(25.83 /), 1-2 yrs. and > 4 yrs were 20 (16.6%), 20 
(16.6%), respectively. Control group were Less then 
one year was 51 (42.50%), 1-2 yrs 26 (21.67%), 3-4 
years of visit 24(20.0%) and > 4yrs 19(15.83%) 

Previous hospitalization for experimental group 
was many of the were hospitalized 70(58.33%) and no 
hospitalization was 50 (41.67%). Control group hospi-
talized 78(65%) and no hospitalization was 42(35%). 

Period of dialysis for experimental group majority 
of them were 1-2 yrs. of period 69 (57.50%), 5-8 yrs 31 
(25.83%) and 3-4 yrs 20 (16.67 %), control group were 
1-2 yrs. of period 60 (50%), 5-8 yrs 34 (28.3%) and 3-4 
yrs 26 (21.67 %). 

Sources of health information they received the 
information from health personnel 69 (57.. 50%), 
received from Radio /TV/ News paper 32 (25%) and 

from friends were about 19 (7.50%). Control group 
information from health personnel 67 (55.. 83%), re-
ceived from Radio /TV/ News paper 40 (33.34%) and 
from friends were about 13 (10.83%) 

Table 2: above table shows the clinical information 
of end stage renal disease patients those who are par-
ticipated in this study. 

Table 2: Period of dialysis categorized into 3 cate-
gories of 1-3 yrs of Hemodialysis was 57 (47.5%,) > 7 
yrs were 32 (26.6%) and 4 to 7 yrs were 31 (26.6%) was 
in Experimental group. 

For control group it was > 7 yrs were 44 (36.6%) 
Period of 1-3 yrs of Hemodialysis were 43 (35.8%,) 
and 4-7 yrs 33(27.5%). 

All samples 100%, 120 from Experimental group 
and 120 from control group were receiving Duration 
of Dialysis were 4 hours. 

In experimental group 62 samples (51.6%) receiv-
ing Three sessions in a week and 58 (48.3%) samples 
were receiving two times dialysis in a week. 

For control group 66 (55.0 %) receiving three times 
dialysis in a week and 54 (45.0%) were receiving two 
times dialysis in a week. 

Table 3 explains about the values of mean and SD 
values among experimental group, the calculated val-
ues for Hb mean 9.44 with SD of 2.09 in pre test, Cal-
culated mean 10.43 with SD of 1.89 in post test. Mean 
difference found that 0.99, calculated t value 17.54 
p=0.001 found to be significant. 

TABLE 2
CLINICAL VARIABLES

Clinical Variables

Group Chi square test
Experiment(n=120) Control(n=120) 
n % n %

Period Of Dialysis 1 -3 years 57 47.50% 43 35.83% χ2=3.92p=0.14(NS) 
4 -7 years 31 25.83% 33 27.50%
>7 years 32 26.67% 44 36.67%

Duration of dialysis 0 0 0.00% 0 0.00% χ2=0.00p=1.00(NS) 
4 hours 120 100.00% 120 100.00%

Number of cycles per week Three 62 51.67% 66 55.00% χ2=1.06p=0.30(NS) 
Two 58 48.33% 54 45.00%

NS= not significant S= significant p> 0.05 not significant 

Table 3
PRETEST AND POSTTEST HAEMOGLOBIN COMPARISON EXPERIMENTAL GROUP

Group Mean 
difference

Student paired t-test
Pre test Post test

SD Mean SD
Experiment 9.44 2.09 10.43 1.89 0.99 t=17.54 p=0.001***(S) 



680 | Cardiometry | Issue 26. February 2023

Table 4 gives clarity about the mean and SD of con-
trol group, The calculated mean 9.59 with SD of 1.52 
in pre test and mean 9.70 SD 1.45 in post test. The dif-
ference shows no significance between pre and post 
test among control group. 

Above table compares the haemoglobin score be-
tween pre-test and post-test among experiment and 
control group. 

In experimental group, in pre-test they are having 
9.44 and in post-test they are having 10.43, so the dif-
ference is 0.99, it is large difference and it is statistical-

ly significant. It was confirmed using student paired 
t-test. 

In control group, in pre-test they are having 9.59 
and in post-test they are having 9.70, so the difference 
is 0.11, it is small difference and it is not statistically sig-
nificant. It was confirmed using student paired t-test. 

Fig1; Simple bar with 2 standard error diagram 
compares the pre-test and post-test haemoglobin score, 
Experimental mean 9.44 in pre test and 10.43 in post 
test, Where as for control group pre mean 9.59, post 
mean was 9.70 shows no significance among them. 

Table4
PRETEST AND POSTTEST HAEMOGLOBIN COMPARISON CONTROL GROUP

Group Mean 
difference

Student paired t-test
Pre test Post test

Mean SD Mean SD
Control 9.59 1.52 9.70 1.45 0.11 t=1.71 p=0.09NS) 

Table 5
PRETEST AND POSTTEST HAEMOGLOBIN COMPARISON BETWEEN EXPERTEMNTAL AND CONTROL GROUP

Group Mean 
difference

Student paired t-test
Pretest Posttest

Mean SD Mean SD
Experiment 9.44 2.09 10.43 1.89 0.99 t=17.54 p=0.001***(S) 

Control 9.59 1.52 9.70 1.45 0.11 t=1.71 p=0.09NS) 

Figure 1: Comparison of Mean and SD between Experimental and control group: 
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Abstract
Hypertension is some time scalledsilent killer because people 
who have it are of ten symptoms free. Hypertension is a fore 
most danger influence for cardiovascular disease. Heart failure, 
cerebrovascular accident, and renal problem carries the risk for 
early illness or death which surges as systolic and diastolic pres-
sures rise. Extended blood pressure raise harms the plasma in 
target organs. “The theme of “high blood pressure” was select-
ed for World Health Day on April 7th, 2013.Hypertensionis “si-
lentkiller” hypertension is complex public health problem. The 
purpose of this research work is to assess the awareness about 
self care management. The area selected for the research study 
was in urban Area Anagaputhur Chennai. Adult between the 
age of 21-45 years were selected, from that 30 adult samples 
were taken for the study. Conclusion: This study concludes level 
of knowledge regarding self care management of hyperten-
sion awareness by proving the efficiency of health education 
on Knowledge of hypertension among rural adult hypertensive 
patient

Keywords
Hypertension, Knowledge, Self care, Management, Blood pres-
sure
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Introduction: 
Hypertension is “silentkiller” hypertension is com-

plex public health problem[1]. Greater the blood pres-
sure in community shows prevalence of cardiovascular 
disease, stroke, renal disease[2]. Hypertension consti-
tutes and key threat features aimed at heart Disease, 
stroke, renal complications. Hypertension should not 
be diagnosed on the basis of one measurement alone 
unless it is > 210/120mmhg or accompanied by target 
organ damage. Two or more abnormal reading should 
be obtained preferably over a period of several weeks, 
before therapy is considered measurement should be 
performed on multiple occasion under non stressful 
circumstances to obtained an accurate assessment of 
bp in a given patient[3]. Alternative therapies may be 
helpful to people trying to control their blood pres-
sure. Acupuncture and bio feed back are well accepted 
alternative techniques that may help some people with 
high blood pressure. Techniques that induce relax-
ation and reduced stress are recommended[4]. Essen-
tial hypertension is by far the most common among, 
accounting for more than 95% of all cases. The cause 
of this form of hypertension is not known for certain, 
but is likely a combination of factors, including he-
redity, low levels of nitric oxide, naturally occurring 
agent responsible for dilation of blood vessels, insulin 
resistance, obesity[5]. Raised blood pressure may spec-
ify an overdose of vasoconstrictive medication, stress, 
or other problems. Hypertension, as a risk factor, sub-
sidizes to the rate at which atherosclerotic plaque col-
lects within arterial values. As a illness, hypertension 
is a main reason of demise in patients misery from 
cardiac, cerebrovascular, renal, and peripheral vascu-
lar disease[6].. If untreated, the patient’s life expectation 
reductions the younger he or she is when hyperten-
sion is first noticed. At all ages females with hyperten-
sion fare better than males. Urban blacks have about 
twice the prevalence rate for hypertension than whites 
and more than more than 4 times the hypertension 
induced mortality rates[7]. Primary hypertension dis-
tresses between 90% and 95% of the adult people[8].. 
It appears to be a multifactorial, polygenic complaint 
for elevated blood pressure to occur, and an rise in 
outlying resistance and/or cardiac output must occur. 
Occurs as a result of amplified sympathetic stimulus, 
amplified rennin-angiotensin-aldosterone system ac-
tion, decreased arteriole vasodilation, or insulin con-
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frontation. [9]. Hypertensive crises and determinations 
can occur in patients whose hypertension has been 
poorly measured, in patients whose hypertension has 
gone undiagnosed, and in patients whose medicine 
has been supersed ed. [10]. Secondary hypertension is 
well-defined by arise in blood pressure instigated by 
a exact reason, like renal artery thinning, kidney ill-
ness, hyperaldosteronism, convinced medications, 
and soon.. [11] Acute hypertension is a indication of an 
primary complaint that causes a change in peripheral 
confrontation or cardiac output. [12]. There is a identi-
fied source of secondary hypertension. In new words, 
it is a symptom of a larger problem. Such as a kidney 
abnormality, an adrenal gland tumour, or an aortic 
congenital defect. when the causal cause of secondary 
hypertension is addressed preceding to permanent 
structural changes[13]. BP usually returns to normal. 
An upsurge in systolic or diastolic blood compression 
increases the danger of emerging heart disease, kid-
ney disease, artery hardening, eye damage, and stroke. 

[14]. These difficulties of hypertension are frequently 
denoted to asfinaleorgan. It was found that 16% of 
is chemic heart disease in the country is attributable 
of hypertension 21% of peripheral vascular diseases 
and24% of AMI cases could be attributed risk due to 
hypertension was found to be 29% for Stroke[15]. The 
rise factor hypertension also accounted for 18% of 
cataract cases in the country. Prolonged blood pres-
sure damage the blood vessels heart, kidney, brain and 
eyes. It will leads to myocardial infraction and death 
also. so prevention is essential to present these patient 
education and their behaviour modification is every 
essential. 

Literature review: 
According to G kisokanth, Arulanandem K et al. 

(2018), self-care rehearsals on hypertension managing 
amongst hypertensive patients at a training hospital in 
Sri Lanka. Hypertension is a main public health appre-
hension in both emerging and established countries. 
In Sri Lanka, it is one of the most common causes of 
death. A cross-sectional descriptive study was con-
ducted on 424 hypertensive patients who attended 
medical clinics in Sri Lanka. Participants were chosen 
using a systematic sampling approach. The data was 
collected using an interviewer-administered question-
naire and descriptive statistics using SPSS software. 
The necessary ethics clearance was acquired. The 
majority of the participants were females (59%) with 

a mean age of 60.4 years and a duration of 1year -5 
years. More than 65 percent of patients believed that 
“doctors listen and care about their difficulties. ” ‘Doc-
tors clearly describe their situation, ’ said more than 
half of the participants. 92.0 percent of respondents 
stated that they did not check blood pressure at home-
based environment. The mainstream of participants 
(88 percent) consume salt in their diet minimal is ben-
eficial for health. About 33.0 percent disagreed that 
fixed physical workout is essential for blood pressure 
control. The majority of hypertension patients say that 
their physicians recognize and attention about their 
condition, and that they have gained self-confidence. 

Sewllnetademe, feekaduaga & debelagela (2019) 
stated that Blood pressure self-care training and relate 
dinfluencesamid patients in community well being 
services, Ethiopia. The despicable total for hyperten-
sion self-care was 37.7 8.2. The majority of members 
test ified deprived self-care practices. Spousal posi-
tion, learning, basis of self-care evidence, workout lo-
cation, communal maintenance, and self-care organi-
zation are all influences connected with hypertension 
self-care practise. To improve hypertension self-care, 
targeted interventions are required. 

MATERIALS AND METHODS: 
For this study 21to45yearsofadult of both gen-

ders(female, male) in the urban area,,, Anagaputhur 
who met the inclusion criteria were selected as assess-
able population. 25 hypertensive patients were select-
ed by random method

THE STUDY’S OBJECTIVES
To assess the knowledge regarding self care man-

agement among hypertension urban adult

RESEARCH APPROACH
Descriptive approach

DESIGN OF RESEARCH
Non experimental research design

SELECTION OF AREA: 
The area selected for the study was anagaputhur 

(urban). 

SELECTION OF SAMPLES: 
25 samples were taken the research study was 

Anagaputhur (urban). 
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SAMPLING TECHNIQUE 
Random sampling techniques was adapted for this 

study

RESEARCH TOOL AND TECHNIQUE
Tool I- Demographic Data
Tool II- Structure interviewed Schedule on knowl-

edge regarding self care management of Hypertension

Table 1
Incidence and proportion distribution

DEMOGRAPHIC VARIABLES NUMBER PERCENTAGE
AGE
a) 21-28
b) 29-35
c) 36-45

09
13
08

30%
43.3%
26.6%

SEX
Male
Female

14
16

46.6%
53.3%

EDUCATION
Illiterate
Primary education
High school education
Degree

01
13
12
04

3.3%
43.3%
40%

13.3%
OCCUPATION
Selfemployed private
Government job
Business

15
03
12

50%
10%
40%

TYPES OF FAMILY
Joint family
Nuclearfamily
Broken family

13
14
03

43.3%
46.6%
10%

MONTHLY INCOME
a) Below 10,000
b) 10,000 to 20,000
c) 20,000 to 30,000
d) Above 40,000

03
17
08
02

10%
56.6%
26.6%
6.6%

RELIGION
Hindu
Christian
Muslim
Others

16
07
06
01

53.3%
23.3%
20%
3.3%

The above table shows Incidence and proportion 
distribution of demographic variables. 

degree 13.3%

highschooleducation 40%

primaryeducation 43.3%

illiterate 3.3%

0.0% 5.0% 10.0%   15.0%   20.0%   25.0%   30.0%   35.0%   40.0%   45.0%   50.0%

Figure 1: Education Distribution. 
Majority 01 (3.3%) of them belong to illiterate, 

13 (43.3%) of them belong to primary education, 
12 (40%) of them belong to high school education, 
04(13.3%) of them belong to degree

70

60

50

40

30

20

10

0
adeq mode inadeq

13%

27%

60%

Figure 2: PERCENTAGE DISTRIBUTION OF LEVEL OF KNOWL-
EDGE

The above figure represents the percent age dis-
tribution of level of knowledge. Majority 04(13%) of 
them had adequate knowledge, 08(27%) of them had 
moderate knowledge, 18(60%) of them had inade-
quate. 

Table 2 
KNOWLEDGE REGARDING SELF CARE MANAGEMENT OF HY-
PERTENSION AMONG 21-45 YEARS 
S. NO LEVEL OF 

KNOWLEDGE
NUMBER OF 

PEOPLE
PERCENTAGE

1. Adequate 04 13%
2. Inadequate 08 27%
3. Moderate 18 60%

The above table shows 18 (60%) are having moder-
ate knowledge, 8(27%) are having inadequate knowl-
edge, 4(13%) 0f them are having adequate knowledge 
regarding self care management of hypertension. 

Result and discussion: 
The majority 43.3% of the adult are 29-35age-

sand30% are 21-28years, 26.6% were under 36-45years. 
Regarding the gender, 53.3% were female and Male 
were 46.6%. 

Distribution of Hypertensive patients in relation 
to their Educational status the data reveals 3.3% were 
illiterate, 13% were having the primary education, and 
12% were having secondary education, 4% were hav-
ing education of degree and above. Distribution of the 
Hypertensive patients in relation to their occupation 
the data, 50 % were self employed, 10% were govern-
ment employee, 40% were doing business. Regarding 
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type of family 43.3% were joint family, 46.6% were 
nuclear family, 10% were broken family. Regarding 
monthly income 10 % were having income less than 
Rs. 10000, 56.6 % were having income in between Rs. 
10000 -20000, 26.6% were having income in between 
Rs. 20000-30000, 6.6% were having in come more than 
Rs. 40000. Regarding the religion 53.3% were hindus, 
23.3% were Christian, 20% were muslim, 3.3% were 
belong to other religion. 

Conclusion
Hypertension is “silentkiller” hypertension is com-

plex public health problem. Primary hypertension 
touches among 90% and 95% of the adult population. 
It will leads to myocardial infraction and death also. 
so prevention is essential to present these patient ed-
ucation and their behaviour modification is every es-
sential. The younger the patient when hypertension is 
first noticed, the greater is the reduction in life expec-
tancy if left untreated. Hypertensived is asters and de-
terminations may occur in patients whose hyperten-
sion has been poorly controlled, whose hypertension 
has bee nun diagnosed their medication. From above, 
findings it evident that adequate knowledge04(13%), 
moderateknowledge18(60%), inadequateknowl-
edge08(27%) improve knowledge regarding self care 
management of hypertension among adult between 
theageof21to45yrs. The purposes of this research are 
used to evaluate the in formation concerning about 
self care management of hypertension among adult 
between the age of 21 to 45 years in urban area Anaga-
puthur Chennai. 

References: 
1. Louis white, Wendy Baumle “Medical-surgical 
Nursing" published by Elsevier, Third edition, pg:-
no-780-788.
2. Brunnerand Siddharth,“Text book of medical sur-
gical Nursing”, 12th edition, Volume II,published by 
Walters Kluwer, pg.no:650-655.

3. Hemantgodara et. al “Washington Manual of 
Medical Therapeutics” 34 Edition, Wolters Kluwer Pvt 
Ltd, Page No 96.
4. Javed Ansari, “comprehensive medical surgical 
nursing”, 2nd edition, PV Publication, page no 416.
5. Anita Collins, “medical surgical nursing -II”, 2rd 
edition , Front line publication, Page no 354
6. Janice L . Hinkle &Kerrry H. Cheever, “text book 
of medical surgical nursing”, Volume 1, 13th edition, 
Wolters Kluwer publication, Page no 862
7. S N Chugh, “text book of medicine for MBBS”, 
2ND Edition , Arya publications, Page No 253
8. Dewit Steinberg “Textbook of medical surgical 
Nursing", concept sand practice, 3rd edition published 
by Elsevier, pg.no:824-830.
9. Lippincott William’s and Wilkins,“Textbook of 
medical surgical Nursing”, 2nd south Asian edition 
published by Walters Kluwer, pg.no:500-507.
10. Brunner and Siddharth, “Textbook of medical 
surgical Nursing”, 13th edition, Volume II, published 
by Walters Kluwer, pg.no:1128-1135.
11. Black J Hhawks, JH “Textbook of Medical-surgical 
Nursing” 8th edition, volume II, published by Elsevier, 
Pg:no440-446.
12. Linds,Williams, Paula D, Hopper, “Textbook of 
Medical-surgical Nursing”, 5th edition, published by 
Jaypee Brothers publication,Pg:no-322-325
13. Lewis, Dickson, “Textbook of Medical-surgi-
cal Nursing” 7th edition, published by Elsevier, pg:-
no-712-717.
14. Sundhar Lal, Adarsh, Pankaj, “Textbook of com-
munity medicine preventive and social medicine,4the-
dition, published by CBS publishers.
15. BT Basavanthappa, “Textbook of community 
health Nursing", volume I, 3rd edition, published by 
Jaypee Brothers publication,pg:no-832-840.



686 | Cardiometry | Issue 26. February 2023

ORIGINAL RESEARCH Submitted: 3.02.2023; Accepted: 18.02.2023; Published online: 25.02.2023

Assess the Rapid Emergency 
Medicine Score (Rems) and Hotel 
Score to Identify Among Non 
Surgical Emergency Patients

Agilan R.1*, Kalabarathi S.2

1Saveetha College Of Nursing, Saveetha Institute Of Medical 
And Technical Sciences, Saveetha University, Chennai, India, 
2Department of Obstetrics And Gynecological Nursing, 
Saveetha College Of Nursing, Saveetha Institute Of Medical 
And Technical Sciences, Saveetha University Chennai, TamilNa-
du

*Corresponding author: 
agilan170797@gmail.com, 
6380541307

ABSTRACT
Introduction: several scoring systems for the assessment of the 
severity of illness have been presented during the last decades. 
They have mainly been directed to the critically ill, and their 
common purpose is to measure deviations in different physio-
logical variables in order to provide an objective measurement 
of the severity of illness recognizable by physicians worldwide. 
Purpose: The purpose of current study was to assess the rapid 
emergency medicine score (REMS) and hotel score to identify 
the hospital mortality among non surgical emergency patients. 
Materials and methods: A descriptive research resign was 
adopted for the study. 60 samples who meet the inclusion crite-
ria is selected by using convenience sampling technique. After 
selecting the sample, the investigator introduced himself and 
explained the purpose of the study to the patients relatives. 
Informed consent was obtained for the patients relatives after 
assured confidentiality. The baselines variables were collected 
by using multiple choice questionnaires. The level of mortality 
rate is collected by Rapid emergency medicine score and HO-
TEL score. The score is monitored on the day to data collection 
for predicting the mortality and improve the medical treatment. 
Each score evaluation will take 20 minutes. The data were tab-
ulated and analyzed by descriptive and inferential statistics. 
Results: The study results finding shows that mean score of 
REMS was 4.68=3.46 and the mean score hotel was 1.07=0.88.
the mean difference score was 3.61 the calculated paired t test 
score t=8.144 which was found to be statistically significant at 
p, <0.001 level. This clearly infers that significant in predicting 

mortality rate using the REMS better than HOTEL scores among 
non-surgical emergency patients in emergency department. 
Conclusion: The Rapid emergency medicine score is com-
parable to the hotel score in effective tool for predicting the 
hospital mortality among non-surgical emergency patients in 
emergency department. 
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INTRODUCTION
The assessment of outcomes among patients ad-

mitted to a non-surgical medical emergency depart-
ment is a challenging task. This is true because patients 
are characterized by a broad spectrum of illnesses and 
disease severity. Although clinical judgment by expe-
rienced clinicians is highly valuable, the judgment is 
often unreliable, particularly in patients who are in 
between the two extremes of very seriously ill. Both 
REMS scoring systems have been validated on Euro-
pean patients in modern hospital environment (1). 

. It is vital to determine which patients shall be 
hospitalized and which have higher mortality risks 
upon admission. The scoring system employed for 
triage in the ED should be based on rapidly obtain-
able and direct prognosis related parameter. REMS is 
a emergency scoring systems modified by Olsson et al 
from Rapid Acute Physiological Score (2). Presently, a 
number of nations have put in place rather complete 
outpatient emergency systems. These systems consid-
erably reduce the amount of time it takes for patients 
to receive treatment (3). 

An expedient computation is possible with the Rap-
id Emergency Medicine Score (REMS), a scaled-down 
variant of APACHE II. A composite score known as 
the REMS is made up of the GCS, RR, oxygen satura-
tion, MAP, hazard ratio, and age (4). 

Rapid Emergency Medicine Score (REMS) is one 
of the emergency scoring systems modified. The Rap-
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id Emergency Medicine Score (REMS age, mean arte-
rial pressure (MAP), heart rate (HR), respiratory rate 
(RR), oxygen saturation (O2 Sat), and Glasgow coma 
scale (GCS) score(5, 6, 7); SIRS (Systemic Inflamma-
tory Response Syndrome), which comprises of four 
indicators: Temp, SBP, HR, RR, mental status (GCS 
score), and urine output; (9) SOS score (Search Out 
Severity), which consists of six indicators(8, 9); Temp, 
SBP, HR, RR, and mental status (GCS score); and, 
which consists of three indicators: RR, mental status 
(GCS), and SBP. Rapid Emergency Medicine Score 
(REMS) (10, 11, 12). 

These systems are comprised of easily and rapid-
ly obtainable parameters that can be calculated by the 
bedside, allowing emergency physicians, surgeons, and 
intensivists to quickly and accurately identify critically 
ill patients in whom urgent intervention is necessitat-
ed(13). preventing unnecessary interventions to im-
prove medical outcome. Emergency physicians often 
need to quickly assess patients, determine vital signs for 
prioritization, and make optimal decisions (14). 

The REMS is calculated based on the patient’s 
Glasgow Coma Scale (GCS), respiratory rate (RR), ox-
ygen saturation, mean arterial pressure (MAP), heart 
rate (HR), and age(15). This score has been shown to 
be a valid predictor of mortality in non-surgical pa-
tients presenting to the ED(16). 

MATERIAL AND METHODS: 
Study Design: descriptive research designpre test 

post test convenience sampling technique was ad-
opted to investigate the assess the rapid emergency 
medicine score and hotel score to identify the hospital 
mortality. Study Setting: This study was conducted for 
the duration of one month from 18thApril 2022 till05th 
may 2022 in the emergency department. Subjects: 
emergency patients who are more than 18 yrs of age 
who are all in doctors diagnosed as acute medical con-
dition who are all in willing to participate are Willing 
to participate in the study and can able to read, write, 
speak and understand Tamil or English were included 
in the present study after getting the informed consent 
from the study participants. Patients on intravenous 
fluid, inotropic supportive for hemodynamic stabili-
ty prior coming to emergency department. patients 
who and undergone cardiopulmonary resuscitation 
outside hospital. who are not willing to participate 
who are died were excluded. Randomization: After 
recruiting the convenience sampling technique, all 

the 60 samples emergency patients were randomly 
assigned to either the intervention group (REMS and 
HOTEL Score) or the placebo group by using multiple 
choice questionnaires. Intervention details: After se-
lecting the sample the investigator introduced himself 
and explained the purpose of the study to the patients 
relatives. informed consent was obtained from the pa-
tients relatives after assured confidentiality. The base-
line variables were collected by using multiple choice 
questionnaires. The level of mortality rate is collect-
ed by Rapid emergency medicine score and HOTEL 
score. The score is monitored on the day of data col-
lection for predicting the hospital mortality and im-
prove the medical treatment. Each score evaluation 
was done after the doctor diagnosed as acute medi-
cal condition and will take 20 minutes. The data were 
tabulated and analyzed by descriptive and inferential 
statistics. Outcome Assessment: The clearly infers that 
there was significant in predicting mortality using the 
REMS better than HOTEL scores among non-surgical 
emergency patients in emergency department. 

RESULTS AND DISCUSSION

Demographic and Clinical Characteristics
In the experimental group, with regards to the 

demographic and clinical characteristics, majori-
ty of most of the non-surgical patients in emergen-
cy department, 36(60%) were aged below 45yrs and 
35(58.3%) were male. most of the non-surgical pa-
tients in emergency department, 20(33.4%) had hy-
pertension as co-morbid, 46(76.7%) had pulse rate 
of between 70 – 109 beats per minute, 32(53.3%) had 
respiratory rate of between 1224 breaths per minute, 
28(46.7%) had systolic BP of between 90129 mmHg, 
32(53.3%) had GCS score above 13 and oxygen satu-
ration Of above 89). 

The table 1; shows 37(61.67%) had low risk mortal-
ity and 23(38.33%) had moderate risk mortality. 

Table 1
Frequency and percentage distribution of Rapid Emergency 
Medicine Score (REMS) among non-surgical emergency pa-
tients in emergency department. N =60

Rapid Emergency Medicine 
Score(REMS) 

F %

Low risk mortality(<6) 37 61.67
Moderate risk mortality (6 –13) 23 38.33
High risk mortality (>13) 0 0
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The table 2 shows 41(68.33%) had low risk mor-
tality, 16(26.67%) had moderate mortality and 3(5%) 
had high risk mortality among non-surgical emergen-
cy patients in emergency department. 

Table 2
Frequency and percentage distribution of Hypotension, Oxy-
genation, Temperature, ECG Abnormality and Loss of indepen-
dence(HOTEL) scores among non-surgical emergency patients 
in emergency department. N=60

Hypotension, Oxygenation, Temperature, 
ECG Abnormality, Loss of independence

(HOTEL) scores

F %

Low risk mortality(0 – 1) 41 68.33

Moderate mortality(1–2) 16 26.67

High risk mortality(≥3) 3 5.0

The table 3 shows that the mean score of REMS 
was 4.68±3.46 and the mean score of HOTEL was 
1.07±0.88.The mean difference score was 3.61.The 
calculated paired ‘t’ test score of t = 8.144 which was 
found to be statistically significant at p<0.001 level. 
This clearly infers that there was significant differ-
ence between the REMS and HOTEL scores among 
non-surgical emergency patients in emergency de-
partment. 

Table 3
Comparison of REMS and HOTEL scores among non-surgical 
emergency patients in emergency department. N=60

Variables Mean S. D Mean Differ-
ence score

Paired ‘t’test& 
p-value

REMS 4.68 3.46
3.61

t= 8.144 
p=0.0001, 

S***HOTEL 1.07 0.88

The table 4 shows that the demographic variable 
age (x2=11.721, p=0.020) showed statistically signif-
icant association with level of REMS scores among 
emergency patients in emergency department at 
p<0.05 level and the demographic variable gender 
had not shown statistically significant association 
with level of REMS scores among emergency patients 
in emergency department. The table 4 shows that the 
demographic variables age and gender had not shown 
statistically significant association with level of HO-
TEL scores among emergency patients in emergency 
department. 

Table 4
Association of level of REMS and HOTEL scores among non-sur-
gical emergency patients in emergency department with se-
lected demographic variables. N=60
Demograph-
ic Variables

Fre-
quency

Chi-Square &p-value

REMS HOTEL

Age
Below 45 yrs 36 x2=11.721 x2=7.999
45–54 yrs 14 d. f=4 d. f=8
55–64 yrs 5 p=0.020 p=0.434
75–74 yrs 3 S* N. S
Above 75 yrs 2
Gender x2=0.582 x2=0.284
Male 35 d. f=1 d. f=2

Female 25 p=0.445
N. S

p=0.867
N. S

*p<0.05, S–Significant, N. S–NotSignificant

DISCUSSION: 
Majority findings of most of the non-surgical pa-

tients in emergency department, 36(60%) were aged 
below 45yrs and 35(58.3%) were male. most of the 
non-surgical patients in emergency department, 
20(33.4%) had hypertension as co-morbid, 46(76.7%) 
had pulse rate of between 70 – 109 beats per min-
ute, 32(53.3%) had respiratory rate of between 12 24 
breaths per minute, 28(46.7%) had systolic BP of be-
tween 90 129mmHg, 32(53.3%) had GCS score above 
13 and oxygen saturation Of above 89). showed sta-
tistically significant association with level of REMS 
scores among emergency patients in emergency de-
partment at p<0.05 level and the demographic vari-
able gender had not shown statistically significant as-
sociation with level of REMS scores among emergency 
patients in emergency department. 

The study conducted on the research on the de-
velopment and validation of a score called HOTEL 
(hypotension, oxygen saturation, low temperature, 
alterations in the electrocardiogram, and loss of inde-
pendence) that foretells early death between 15 min-
utes and 24 hours following admission to an acute 
care unit The capacity of clinical factors recorded at 
the time of admission to foretell early mortality be-
tween 15 and 24 hours later is being investigated. 10, 
290 consecutive patients were admitted as acute medi-
cal crises, with 6947 patients making up the derivation 
group and 3343 patients making up the validation co-
hort. 40 individuals from the derivation cohort (0.6%) 
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passed away in an Irish rural hospital within 24 hours 
of admission. Using a reduced model with little loss 
of predictive power, multivariate analysis identified 11 
independent predictors of early mortality. (17). 
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ABSTRACT
Background: Oral mucositis is a common complication of 
cancer chemotherapy. It begins 5 to 10 days after the start of 
chemotherapy and lasts 7 to 14 days. Chemotherapy-induced 
oral Mucositis causes the lining of the mouth to atrophy and 
break down, forming ulcers. Objectives: To determine the ef-
fectiveness of flavored ice chips in level of oral Mucositis among 
patients receiving chemotherapy in experimental group. 
Methods: A quasi experimental research design was adopted 
to conduct the study with 60 samples who met the inclusion 
criteria at Saveetha medical college and hospital. Samples were 
selected by purposive sampling techniques and were assigned 
into experimental (n=30) and the control group (n=30). Sam-
ples were selected by using the WHO Oral Mucositis Grading 
Scale. The pretest assessment was done y using WHO Oral Mu-
cositis Grading Scale for both groups. Experimental group were 
received the flavored ice chips intervention on twice daily for 5 
days. The control group received the routine hospital measures. 
The post test assessment was done by using the same tool was 
done at the end of 5day for both groups. Results: Out of 30 
samples in the experimental group calculated paired t‘ test val-
ue of t=10.865 was found to be statistically significant at p<0.001 
level which clearly shows that there was significant reduction in 
the level of oral mucositis after the application of flavored ice 
chips among the patients receiving chemotherapy. Conclu-
sion: There was a significant reduction in level of oral mucositis 
those who received flavored ice cubs intervention than those 
who do not receive the flavored ice cubes. This information 
offers insight into the effectiveness of flavored ice cubes among 

oral Mucositis in chemotherapy receiving patients. 

Keywords
Effectiveness, Flavored ice cubs, Oral Mucositis, Cancer chemo-
therapy
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INTRODUCTION: 
Cancer sufferers present process chemotherapy 

normally come to be symptomatic 4 to 5 days after 
starting remedy, achieving a top at round day 10, af-
ter which slowly enhancing over the direction of some 
weeks. Mucositis related to radiotherapy normally 
seems on the stop of the second one week of reme-
dy and can ultimate for 6 to 8 weeks. As a end result 
of mobileular loss of life in response to chemo- or ra-
dio-therapy, the mucosal lining of the mouth turns 
into thin, can also additionally slough off after which 
come to be red, infected and ulcerated. The ulcers 
can also additionally come to be blanketed via way 
of means of a yellowish white fibrin clot known as a 
pseudomembrane. Peripheral erythema is normally 
present. Ulcers can also additionally variety from five 
cm to more than four cm. Oral mucositis may be crit-
ically painful. The diploma of ache is normally asso-
ciated with the quantity of the tissue damage. Pain is 
frequently defined as a burning sensation observed via 
way of means of reddening. Due to ache, the affected 
person can also additionally enjoy problem speaking, 
eating, or maybe starting the mouth. (1) 

Chemotherapy and radiation therapy are the most 
widely used interventions for the treatment of cancer. 
Annually, there are approximately 400, 000 cases of 
treatment-induced damage to the oral cavity (2). The 
incident of oral headaches and remedy-related out-
comes are better in competitive most cancers therapy. 
Unfortunately, prevention and/or remedy of such oral 
squeal have frequently grown to be below appeared 
as priorities of the remedy team. Effective techniques 
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for the prevention or remedy of oral mucositis have 
now no longer been standardized, and range notably 
amongst institutions. Improvement of oral populari-
ty and therapeutic management of bloodless have to 
be practiced as aprophylactic degree to save you oral 
inflammation. (3) Oral complications that rise up 
with chemotherapy and/or radiation remedy encom-
pass mucositis (stomatitis); xerostomia (dry mouth); 
bacterial, fungal, or viral infection (in particular in 
neutropenic patients); dental caries; lack of taste; and 
osteoradionecrosis (4). 

The prevalence and severity of mucositis will range 
from affected person to affected person. It will even 
range from remedy to remedy. It is predicted that 
there may be 40% prevalence of mucositis in sufferers 
handled with preferred chemotherapy and this could 
now no longer simplest boom with the wide variety 
of remedy cycles however additionally with preceding 
episodes. (5) Mouth sores are a not unusual place facet 
impact of chemotherapy and positive chemotherapy 
drugs. Chemotherapy kill unexpectedly dividing cells, 
a trademark feature of a few cancers. The GI tract, in-
clusive of the mouth and the throat, is made of cells 
that divide unexpectedly. For this reason, the GI tract 
is in particular prone to harm via way of means of che-
motherapy and chemotherapy treatment. Chemother-
apy- or radiation-prompted harm to the cells lining 
the mouth, throat and gastrointestinal tract is known 
as mucositis. (6) Treatment for mucositis includes sup-
portive therapies, which include mouthwashes, geared 
toward decreasing soreness till the cells regenerate 
themselves and cryotherapy (ice chips) despite the fact 
that new medicinal drugs are below investigation. (7) 

The principal approaches to control oral mucositis 
encompass correct oral care; mouthwashes; cryother-
apy (sucking on ice chips) to reduce the harm from 
chemotherapy drugs; Salagen, a drug that stimulates 
salivary flow; and different investigational treatments. 
Oral care, Good oral care, described as often rinsing 
the mouth with saline and brushing enamel 2-three 
instances in step with day might also additionally 
assist save mouth sores. (8) Putting and sucking ice 
cubes or icechips with inside the mouth became reg-
ularly encouraged as a manner of imparting remedy 
from the signs and symptoms of oral mucositis. How-
ever cryotherapy, speedy cooling of oral hollow space 
the use of ice cubes can motive the blood vessels to 
constrict, and as a result reduces blood flow to the oral 
mucosa. (9) 

Cryotherapy (ice chips) Symptomatic comfort 
from mouth ache may be performed with the aid of 
using sucking ice chips whilst the chemotherapy drug 
is maximum focused with inside the body. This tech-
nique, referred to as cryotherapy, works with the aid 
of using lowering blood waft to the cells with inside 
the mouth, decreasing publicity to the drug and lower-
ing the danger of growing mouth sores. (10) Ocimum 
sanctum (Tulsi) has the capacity to defend the DNA 
of the frame from dangerous radiation. The flavo-
noids specifically orientin and viceninremoted from 
OS leaves suggests higher radio protective impact 
compared with artificial radio protectors. They have 
proven widespread safety to the human lymphocytes 
in opposition to the clastogenic impact of radiation at 
low, non poisonous concentrations. (11) 

A randomized managed trial became carried out 
on who underwent chemotherapy. The flavored ice 
chips made of honey and tulsi became extra powerful 
in discount of oral Mucositis. (12) the study was aimed 
to determine the effectiveness of flavored ice chips in 
level of oral Mucositis among patients receiving che-
motherapy. 

Material and methods: 
A quasi experimental research design study was 

conducted in oncology unit at Saveetha medical col-
lege and Hospitalafter obtaining formal permission 
from the hospital authority. The samples size was 
estimated based on the previous study results. A to-
tal of 60 samples who met the inclusion criteria were 
selected by using purposive sampling technique after 
assessed the level of oral Mucositis by using WHO 
Oral Mucositis Grading Scale. The samples were se-
lected from oncology ward. The samples are assigned 
in 30 samples for experimental group and 30 samples 
for control group selected from oncology ward. The 
investigator explained the purpose of the study to the 
participants in their own regional language and clari-
fied their doubts. Participants’ informed consent was 
acquired after confidentiality was guaranteed. Ethical 
approval was obtained from the institutional ethical 
committee of health science under the Saveetha in-
stitute of medical and technical sciences. The demo-
graphic variables were collected by using multiple 
choice questionnaires followed by pre-test assessment 
were done by using the WHO Oral Mucositis Grad-
ing Scale for both experimental and control group. 
For experimental group, the investigator intervened 
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flavored ice cups in 30 minutes and replenish the ice 
chips before the previous ice had completely melted. 
The follow up is done on the 5th day administration of 
flavored ice chips. Severity of oral Mucositis is evaluat-
ed by a WHO Mucositis scale at the above mentioned 
intervals. The data analyzed by descriptive and infer-
ential statistical method using SPSS statistical package 
and the probability of 0.05 or less then taken as statis-
tically significant. 

RESULTS: 
 The table 1 shows that, most of the patients re-

ceiving chemotherapy 12(40%) in the experimental 
group were aged between 41 – 50 yrs and 11936.7%) 
in the control group were aged between 20 – 40 yrs, 
17(56.7%) in the experimental group and 18(60%) 
in the control group were male, 22(73.3%) in the ex-
perimental group and 17(56.7%) in the control group 
were residing in rural area, 20(66.7%) in the exper-
imental group and 16(53.3%) in the control group 
were Hindus, 18(60%) in the experimental group and 
22(73.3%) in the experimental group were married, 
13(43.3%) in the experimental group had primary 
education and 15(50%) in the control group were il-
literates, 12(40%) in the experimental group were 
self-workers and 12(40%) in the control group were 
private workers, 17(56.7%) in the experimental group 
and 25(83.3%) in the control group were non-vege-
tarian, 13(43.3%) in the experimental group had the 
illness for 13 – 24 months and 11(36.7%) in the con-
trol group had the illness for 0 – 12 months and 13 
– 24 months, 13(43.3%) in the experimental group 
were exposed to chemotherapy for 3 – 5 times and 
11(36.7%) in the control group were exposed to che-
motherapy for 1 – 2 times and 3 – 5 times respectively, 
15(50%) in the experimental group and 12(40%) in 
the control group had 3 – 4 cycles of chemotherapy. 

Table 1
Frequency and percentage distribution demographic and clini-
cal variables of patients receiving chemotherapy. N = 60(30+30) 

Demographic Vari-
ables

Experi-
mental 
Group

Control 
Group Chi-Square for 

Homogeneity
F % F %

Age

χ2=3.736
d. f=3

p=0.291, N. S

20 – 40 yrs 7 23.3 11 36.7
41 – 50 yrs 12 40.0 9 30.0
51 – 60 yrs 4 13.4 7 23.3
Above 60 yrs 7 23.3 3 10.0

Demographic Vari-
ables

Experi-
mental 
Group

Control 
Group Chi-Square for 

Homogeneity
F % F %

Gender χ2=0.069
d. f=1

p=0.793, N. S
Male 17 56.7 18 60.0
Female 13 43.3 12 40.0
Place of residence χ2=1.832

d. f=1
p=0.176, N. S

Rural 22 73.3 17 56.7
Urban 8 26.7 13 43.3
Religion

χ2=1.130
d. f=2

p=0.568, N. S

Hindu 20 66.7 16 53.3
Christian 6 20.0 8 26.7
Muslim 4 13.3 6 20.0
Marital status

χ2=2.400
d. f=3

p=0.494, N. S

Married 18 60.0 22 73.3
Unmarried 4 13.3 1 3.3
Widow/Widower 5 16.7 5 16.7
Separated 3 10.0 2 6.7
Education

χ2=10.362
d. f=3

p=0.016
S*

Illiterate 8 26.7 15 50.0
Primary 13 43.3 4 13.3
Higher secondary 4 13.3 1 3.3
Graduates 5 16.7 10 33.4
Occupation

χ2=3.393
d. f=3

p=0.335, N. S

Govt. worker 6 20.0 7 23.3
Private worker 7 23.3 12 40.0
Self-worker 12 40.0 6 20.0
Unemployment 5 16.7 5 16.7
Type of diet χ2=5.079

d. f=1
p=0.024, S*

Vegetarian 13 43.3 5 16.7
Non-vegetarian 17 56.7 25 83.3
Duration of illness

χ2=4.056
d. f=3

p=0.256, N. S

0 – 12 months 7 23.3 11 36.7
13 – 24 months 13 43.3 11 36.7
25 – 36 months 5 16.7 7 23.3
More than 
37 months 5 16.7 1 3.3

Number of expo-
sure to chemother-
apy therapy χ2=4.056

d. f=3
p=0.256, N. S1 – 2 times 7 23.3 11 36.7

3 – 5 times 13 43.3 11 36.7
6 – 8 times 5 16.7 7 23.3
9 and above 5 16.7 1 3.3
Cycles of chemo-
therapy χ2=0.714

d. f=2
p=0.700

N. S

1 – 2 cycle 10 33.3 11 36.7
3 – 4 cycle 15 50.0 12 40.0
5 – 6 cycle 5 16.7 7 23.3
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The table 2 shows that in the pretest of experimen-
tal group, 13(43.33%) had moderate oral mucositis, 
9(30%) had severe oral mucositis and 8(26.67%) had 
mild oral mucositis. After the application of flavored 
(Honey and Tulsi) ice chips on reduction of oral mu-
cositis in the post test, 13(43.34%) had no oral muco-
sitis, 10(33.33%) had mild oral mucositis, 4(13.33%) 
had moderate oral mucositis and 3(10%) had severe 
oral mucositis. 

Table 2
Frequency and percentage distribution of pretest and post-test 
level of oral mucositis among patients receiving chemotherapy 
in the experimental group. n =30

Level of Oral Mucositis

Experimental
Group

Pretest PostTest
F % F %

Grade 0 (No oral mucositis) 0 0 13 43.34
Grade 1 (Mild) 8 26.67 10 33.33
Grade 2 (Moderate) 13 43.33 4 13.33
Grade 3 (Severe) 9 30.0 3 10.0
Grade 4 (Life threatening) 0 0 0 0

The table 3 shows that in the pretest of con-
trol group, 12(40%) had moderate oral mucositis, 
10(33.33%) had mild oral mucositis and 8(26.67%) 
had severe oral mucositis whereas in the post test af-
ter the normal hospital routine protocol 10(33.33%) 
had mild and moderate level of oral mucositis and 
5(16.67%) had normal and severe oral mucositis re-
spectively. 

Table 3
Frequency and percentage distribution of pretest and posttest 
level of oral mucositis among patients receiving chemotherapy 
in the control group. n =30

Level of Oral Mucositis
Control Group

Pretest Post Test
F % F %

Grade 0 (No oral mucositis) 0 0 5 16.67
Grade 1 (Mild) 10 33.33 10 33.33
Grade 2 (Moderate) 12 40.0 10 33.33
Grade 3 (Severe) 8 26.67 5 16.67
Grade 4 (Life threatening) 0 0 0 0

The table 4 shows that in the experimental group 
the pretest mean score of oral mucositis among patients 
receiving chemotherapy was 2.03±0.86 and the post test 
mean score was 0.90±0.99. The mean difference score 
was 1.13. The calculated paired ‘t’ test value of t=10.865 

was found to be statistically significant at p<0.001 level 
which clearly shows that there was significant reduc-
tion in the level of oral mucositis after the application 
of flavored (Honey and Tulsi) ice chips among the pa-
tients receiving chemotherapy. (Figure 1) 

Table 4
Effectiveness of flavored ice chips in level of oral mucosi-
tis among patients receiving chemotherapy in experimental 
group. N = 60(30+30) 

Knowledge

Pretest Post Test Mean 
Differ-
ence 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Experimen-
tal Group 2.03 0.76 0.90 0.99 1.13

t=10.865
p=0.0001, 

S***

 

Figure 1: Boxplot showing the effectiveness of flavored ice chips 
in level of oral mucositis among patients receiving chemo-
therapy in experimental group and comparison of pretest and 
posttest level of oral mucositis in the control group

Table 5 shows that comparison of posttest level of 
oral mucositis among patients receiving chemother-
apy between the experimental and control group re-
vealed that the calculated student independent ‘t’ test 
value of t = 3.355 was found to be statistically signif-
icant at p≤0.001 level. This infers that flavored (Hon-
ey and Tulsi) ice chips on reduction of oral mucositis 
was found to be effective in reducing the level of oral 
mucositis among patients receiving chemotherapy in 
the experimental group than the patients receiving 
chemotherapy who had undergone normal hospital 
routines measures. 

The table 6 shows that the demographic variable 
age (χ2= 17.512, p=0.041) had shown statistically sig-
nificant association with posttest level of oral mucosi-
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tis among patients receiving chemotherapy at p<0.05 
level and the other demographic variables had not 
shown statistically significant association with posttest 
level of oral mucositis among patients receiving che-
motherapy in the experimental group. 

Table 5
comparison of pretest and post-test level of oral mucositis in 
the experimental and control group. N = 60(30+30) 

Knowledge
Pretest Post Test

Mean S. D Mean S. D
Experimental Group 2.03 0.76 0.90 0.99
Control Group 1.97 0.72 1.77 1.01
Mean Difference Score 0.06 0.87
Student Independent ‘t’ Test 
& p-value

t=0.348
p=0.729

N. S

t=3.355
p=0.001

S***
***p≤0.001, S – Significant, N. S – Not Significant

Table 6
Association of posttest level of oral mucositis among patients 
receiving chemotherapy with their selected demographic and 
clinical variables in the experimental group. N = 30

DemographicVari-
ables

ExperimentalGroup

F Chi-Square test 
&p-value

Age

χ2=17.512
d. f=9

p=0.041, S*

20 – 40 yrs 7
41 – 50 yrs 12
51 – 60 yrs 4

Above 60 yrs 7

*p<0.05, S – Significant, N. S – Not Significant

DISCUSSION: 
According study findings indicates that in the 

pretest of experimental group, 13(43.33%) had slight 
oral mucositis, 9(30%) had excessive oral mucositis 
and 8(26.67%) had moderate oral mucositis. After 
the software of flavored (Honey and Tulsi) ice chips 
on discount of oral mucositis with inside the put up 
test, 13(43.34%) had no oral mucositis, 10(33.33%) 
had moderate oral mucositis, 4(13.33%) had slight 
oral mucositis and 3(10%) had excessive oral muco-
sitis. The modern-day have a look at supported with 
the aid of using Allen, G., et. al., (2018) a have a look 
at became carried out a prevalence in oral mucositis 
in chemotherapy receiving patients. There have been 
forty three episodes of oral mucositis in 31 children; 
42.5% of the inpatient population. World Health Or-
ganization evaluation diagnosed 32.6% of episodes 

have been grade 1, 34.9% grade 2, 14.0% grade 3, and 
18.6% grade 4.The incidence of oral mucositis became 
42.5% amongst inpatients and admission length be-
came multiplied with growing severity(13). 

In current study findings revealed that 30 samples 
in the experimental group calculated paired ‘t’ test 
value of t=10.865 was found to be statistically signif-
icant at p<0.001 level which clearly shows that there 
was significant reduction in the level of oral Mucositis 
after the application of flavored (Honey and Tulsi) ice 
chips among the patients receiving chemotherapy. The 
present day have a look at supported through Singh, 
R., et. al., (2019) a observational blind have a look at is 
finished upon a kids receiving chemotherapy who ad-
vanced oral mucositis. The topical software of honey 
on oral mucosa turned into powerful in lowering the 
severity and length of management of chemotherapy 
brought on oral mucositis. (14) The other look at sup-
ported via way of means of consequences Mishra. L. 
et. al, (2017) a randomized managed trial changed into 
performed on who underwent chemotherapy. There 
changed into especially widespread lower with inside 
the prevalence of oral mucositis discovered in each the 
corporations however greater with inside the kids re-
ceiving flavored ice chips (15). 

The present study association shows that in demo-
graphic variable age had shown statistically significant 
association with posttest level of oral mucositis among 
patients receiving chemotherapy at p<0.05 level. The 
current study, which was funded by Uzma Zareef et al. 
(2022), was a cross-sectional study to assess clinico-
pathological variables are related to radiation-induced 
oral mucositis in patients with head and neck cancer. 
According to the study’s findings, oral mucositis and 
tumour histological grading are substantially correlat-
ed with each other. Right-sided buccal mucosa, stage II 
TNM staging, male gender, geriatric age, middle to low 
socioeconomic status, tobacco and betel nut eating. (16) 

CONCLUSION: 
The level of oral mucositis was significantly low-

er in individuals who received the flavoured ice chip 
intervention than in those who did not. This infor-
mation sheds light on flavoured ice chips’ efficacy in 
treating oral mucositis in chemotherapy patients. 
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ABSTRACT
Background: Fast and accurate chest pain risk stratification in 
the Emergency Department (ED) is critical. The HEART score 
predicts the short-term incidence of major cardiac events 
(MACE) in this population and divides them into three risk cat-
egories. Our aim was to describe the chest pain population, to 
characterize the subset of patients with acute coronary syn-
drome (ACS), and to assess the prognostic value of the Man-
chester triage system and the HEART score. Chest pain is a 
common symptom in all health care settings and may be due to 
a extensive variety of disease conditions. Some of those will be 
because of treatable causes, including musculoskeletal prob-
lems with favorable outcomes; others will be because of prob-
ably deadly life-threatening conditions, inclusive of acute cor-
onary syndrome. Methods: Descriptive research design was 
adopted to conduct the study with(n=60) samples who met 
the inclusion criteria at Saveetha Medical College and Hospi-
tal. Samples were selected by convenience sampling Saveetha 
Medical College and Hospital, Chennai. A total of 60 Samples 
who met the inclusion criteria is selected by using convenience 
sampling technique. After selecting the sample, the investiga-
tor introduced him-self and explained the purpose of the study 
to the participants. Informed consent was obtained from the 
participants after assured confidentiality. The demographic and 
clinical variables were collected by using multiple choice ques-
tionnaires. Assess the risk level of acute coronary syndrome 
(ACS) by using HEART score immediately after receiving the 

chest pain patients with emergency. The data were collected, 
and score evaluation will take 10 -15 minutes after The data 
were tabulated and analyzed by descriptive and inferential 
statistics Result: The risk level of acute coronary syndrome 
(ACS) among patients with chest pain in emergency depart-
ment. Study finding shows that out of 60 samples in risk level 
of acute coronary syndrome (ACS) among patients with chest 
pain in emergency department by using HEART Score 36(60%) 
had high risk, 13(21.7%) had intermediate risk and11(18.3%) had 
low risk. Conclusion: The chest pain is the most associate fea-
ture of major adverse cardiac events in the conditions. Chest 
pain is a common presentation at the Emergency Room. Rapid 
identification level of risk acute coronary syndrome (ACS) is a 
crucial component of the triage. HEART Score is an efficient 
score in triaging acute chest pain patients at the Emergency 
Department
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HEART score, Acute coronary syndrome, Chest pain
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Introduction: 
Chest pain, one of the maximum common signs 

and symptoms main sufferers to offer to the emer-
gency department (ED), may be brought on through 
a extensive spectrum of causes, which span from com-
pletely innocent to straight away life-threatening trig-
gers. In the emergency physicians (EPs) perspective, 
the fast identity of excessive threat sufferers and the 
concomitant rule out of low threat situations is of piv-
otal importance. Underlying acute coronary syndrome 
(ACS) debts for about 20–25% of chest ache sufferers 
visited in ED [1]. Causes of chest pain range from mus-
culoskeletal chest pain to potentially life-threatening 
emergencies as acute coronary syndrome (ACS), aor-
tic dissection or pulmonary embolism. Therefore, ac-
curate and fast risk stratification is paramount in the 
acute management of these patients, mainly to identify 
those patients with immediate risk of complications, 
as those with an ACS. This group of patients is chal-
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lenging to discriminate, as there is a variety of clinical 
manifestations. And for almost 45% of these admitted 
to a chest pain unit[2].

The improvement of a brand new of cardiac tropo-
nin immunoassays, conventionally described as “quite 
sensitive”, has in the end represented a similarly ana-
lytical refinement for the size of this biomarker, which 
allowed to discover minor will increase of troponin at-
tention at an in advance level after the onset of cardiac 
signs and symptoms and, especially, to shorten the time 
vital for serial sampling, which remains encouraged for 
figuring out the quite suggestive boom that commonly 
characterizes myocardial injury [3]. Indeed, the advent 
of those immunoassays ought to be seemed as a para-
digm shift with inside the diagnostic method of suffer-
ers with chest pain [4] Chest pain is the most common 
reason patients are admitted to the cardiac emergency 
department [5]. The first challenge in these patients is to 
identify those with Acute Coronary Syndrome (ACS) 
[6]. This diagnostic process needs to be fast and efficient, 
as prognosis is drastically improved when patients with 
ACS receive targeted treatment as soon as possible [7]. In 
current practice, about 80% of patients with chest pain 
do not have a clear ACS at the time of presentation [8].

Physicians tend to delay the decision-making process 
and admit these patients for clinical observation while 
treating the patients as ACS. Consequently, over diag-
nosis and unnecessary treatment are common, result-
ing in unnecessary patient burden and high costs [9].

To improve risk stratification of all-cause thoracic pa-
tients in the ED and to put the case for ACS into perspec-
tive, we developed the HEART score HEART changed 
into now no longer advanced from a database as cut-
ting-edge ratings often are. The HEART rating changed 
into primarily based totally on medical enjoy and clinical 
literature and designed to be as smooth to apply because 
the Apgar rating for new-born’s [10]. HEART is an acro-
nym of its components: History, ECG, Age, Risk elements 
and Troponin. Each of those can be scored with 0, 1 or 
2 points. We retrospectively evaluated the HEART rating 
in smaller research and acquired promising results [11].

Wear compared the overall performance of the HEART 
rating with different scoring for the chest ache populace 
on the emergency department[12]. Prior to the usage of 
the HEART rating and HEART Pathway, maximum US 
emergency departments (ED’s) admitted as much as 80% 
of their sufferers with chest ache[13]. The HEART rating 
and Pathway revolutionized chest ache care with the aid 
of using presenting a secure approach of early discharge [14] 

Material and Methods: 
Descriptive research design was adopted to con-

duct the study with (n=60) samples who met the 
inclusion criteria and Samples were selected by con-
venience sampling Saveetha Medical College and 
Hospital, Chennai. A total of 60 Samples who met 
the inclusion criteria is selected by using convenience 
sampling technique. After selecting the sample, the in-
vestigator introduced him-self and explained the pur-
pose of the study to the participants. Informed con-
sent was obtained from the participants after assured 
confidentiality.. Ethical approval was obtained from 
the Institutional Ethical Committee of Health Scienc-
es under Saveetha Institute of Medical and Technical 
Sciences The demographic and clinical variables were 
collected by using multiple choice questionnaires. As-
sess the risk level of acute coronary syndrome (ACS) 
by using HEART score immediately after receiving the 
chest pain patients with emergency. The data were col-
lected, and score evaluation will take 10 -15 minutes 
after the data were tabulated and analyzed by descrip-
tive and inferential statistics

RESULT: 
The table 1 shows that in the 36(60%) had high 

risk, 13(21.7%) had intermediate risk and 11(18.3%) 
had low risk. (Figure 1) 

Table 1
Frequency and percentage distribution of HEART score to risk 
level of AcuteCoronary syndrome among chest pain N = 60

Level of Heart Score F %
Low Risk (0 – 3) 11 18.3
Intermediate risk (4 – 6) 13 21.7
High risk (7 – 10) 36 60.0
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Figure 1: Frequency and percentage distribution of HEART score 
to risk level of Acute Coronary syndrome among chest pain 

The table 2 shows that the mean heart score was 
6.47 with standard deviation of 2.76.The median score 
was 8.0 with minimum score of 1.0 and maximum 
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score of 9.0.Finding in to risk level of Acute Coronary 
Syndrome (ACS) among patients with chest pain. 

Table 2
The HEART score to risk level of Acute Coronary Syndrome 
(ACS) among patients with chest pain. N = 60

Heart Score Score
Minimum Score 1.0
Maximum Score 9.0
Median 8.0
Mean 6.47
Standard Deviation (S. D) 2.76

The table 3 shows that the demographic vari-
ables age in years (χ2= 27.679, p=0.0001) and occu-
pational status (χ2= 30.429, p=0.0001) had shown 
statistically significant association with the risk 
level of ACS among patients with chest pain at 
p<0.001 level. The demographic variable personal 
habits (χ2= 27.679, p=0.0001) had shown statisti-
cally significant association with level of risk ACS 
among patients with chest pain at p<0.05 level and 
the other demographic variables had not shown sta-
tistically significant association with the risk level 
of acute coronary syndrome (ACS) among patients 
with chest pain. 

Table 3
Association to the risk level of acute coronary syndrome among 
patients with chest pain with their selected demographic vari-
ables. N = 60

Demographic Variables F Chi-Square 
test & p-value

Age in years
χ2=27.679

d. f=4
p=0.0001, S***

18 – 45 years 19
46 – 65 years 20
>65 years 21
Sex χ2=1.879

d. f=2
p=0.391, N. S

Male 45
Female 15
Marital status

χ2=2.059
d. f=2

p=0.357, N. S

Unmarried -
Married 54
Divorced 6
Occupational status

χ2=30.429
d. f=6

p=0.0001, S***

Heavy worker 9
Moderate worker 14
Mild worker 23
Not working 14

Demographic Variables F Chi-Square 
test & p-value

Dietary pattern
χ2=10.720

d. f=4
p=0.030, S*

Vegetarian 4
Non-vegetarian 5
Mixed 53
Personal habits

χ2=18.876
d. f=10

p=0.042, S*

Alcoholic 14
Smoker 7
Alcoholic and Smoker 19
No history of habit 8
Lifestyle changes 2
Being inactive 10

***p<0.001, *p<0.05, S – Significant, N. S – Not Significant

The table 4 shows that the clinical variables Body 
Mass Index (χ2=48.354, p=0.0001) family health his-
tory (χ2=39.352, p=0.0001), heart rate (χ2=76.592, 
p=0.0001), MAP (χ2=69.879, p=0.0001), spo2 
(χ2=76.592, p=0.0001), hemoglobin (χ2=65.017, 
p=0.0001), blood sugar (χ2=76.592p=0.0001) PH 
(χ2=55.727 p=0.0001) Bicarbonate (χ2=46.339, 
p=0.0001, pao2 (χ2=76.592, p=0.0001), paco2 
(χ2=9.928, p=0.0001) had shown statistically sig-
nificant association with the risk level of acute cor-
onary syndrome (ACS) among patients with chest 
pain at p<0.001 level. at p<0.05 level of the other 
clinical variable had not shown statistically signif-
icant association with the risk level of acute coro-
nary syndrome (ACS) among patients with chest 
pain

Table 4
Association to the risk level of acute coronary syndrome among 
patients with chest pain with their selected clinical variables. 
N = 60

Clinical Characteristics Frequency Chi-Square
test &p-value

Body Mass Index χ2=48.354
d. f=8

p=0.0001
S***

<18.5 (Underweight) 4
18.5–24.9 (Normal) 15
25–29 (Overweight) 20
30–34 (Obese) 21
Family health history χ2=39.352

d. f=8
p=0.0001

S***

ACS 26
Aortic dissection 2
Pulmonary embolism 5
Pneumothorax 2
No history of disease 27
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Clinical Characteristics Frequency Chi-Square
test &p-value

Heart rate χ2=76.592
d. f=10 

p=0.0001
S***

<60 bpm 16
60 – 100 bpm 26
>100 bpm 18
MAP χ2=69.879

d. f=10
p=0.0001

S***

<70 mmHg 33

70 – 100 mm Hg 27

Respiratory rate χ2=13.437
d. f=6

p=0.037
S*

<16 bpm 17
16 – 22 bpm 20
>24 bpm 23
Body temperature χ2=9.928

d. f=4
p=0.042

S*

<90 degree 11
90 – 99 degree 30
>100 degree 19
O2 saturation χ2=65.017

d. f=4
p=0.0001

S***

<80 10
<90 21
95 – 100 29
Hemoglobin level

χ2=38.728
d. f=4

p=0.0001
S***

<10 mg/dl 16
11 – 17 mg/dl 28
>17 mg/dl 16
Creatinine χ2=13.437

d. f=6
p=0.037

S*

0.66 mEq/lit 14
0.66 to 1.2 mEq/lit 28
>2 mEq/lit 18
Blood sugar χ2=69.879

d. f=10
p=0.0001

S***

<110 mg/dl 21
120 – 100 mg/dl 19
200 mg/dl 20
pH χ2=55.727

d. f=14
p=0.0001

S***

<7.35 35
7.35 to 7.45 15
>7.45 10
Bicarbonate levels χ2=46.339

d. f=10 
p=0.0001

S***

<22 35
22 – 26 mmol/lit 15
>26 mmol/lit 11
PaCO2 χ2=9.928

d. f=4
p=0.0001

S***

<35 11
35 – 45 13
>45 mmol/lit 36
PaO2

χ2=76.592
d. f=10 

p=0.0001
S***

<75 mmHg 22
70 – 100 mmHg 24
>100 mmHg 14

***p<0.001, *p<0.05, S – Significant, N. S – Not Significant

Discussion: 
The risk level of acute coronary syndrome 

among patients with chest pain to identify The 
HEART score finding shows that out of 60 sam-
ples in the 36(60%) had high risk, 13(21.7%) had 
intermediate risk and 11(18.3%) had low risk. The 
study findings supported with by Nouira, s (2021) 
a potential observe carried out in multi center ob-
serve of grownup sufferers offering with chest ache 
at chest ache units. The software of HEART rating 
confirmed that maximum sufferers have been in in-
termediate danger category (55.3%). Within 30 days 
of ED visit, Major unfavorable cardiovascular activ-
ities have been mentioned in 628 (16.2%) sufferers, 
with a prevalence of 1.2% with inside the low danger 
institution, 10.8% with inside the intermediate dan-
ger institution and 62.4% with inside the excessive 
danger institution. HEART rating confirmed a very 
good discrimination overall performance in pre-
dicting Major unfavorable cardiovascular activities 
[15]. The study findings supported with Schriger, D. 
L. (2021) A study was performed a methodological 
appraisal of the history, electrocardiogram, age, risk 
factors, and troponin score and its variants in the 
context of Annals of Emergency Medicine’ s meth-
odological standards. The study prediction tool for 
chest pain outcomes is appealing; the widespread 
use of the HEART score and its variants should be 
considered [16]. The HEART score has recently been 
proposed as a risk stratification method with the 
potential to define very low-risk patients who are 
unlikely to benefit from further testing. This report 
examined the use of a HEART score in patients 
selected to receive an observation unit chest pain 
assessment. This patient population represents the 
greatest diagnostic challenge for emergency physi-
cians and is most likely to benefit from stepwise risk 
stratification using a clinical decision aid, such as 
the HEART score[17] demographic variables age in 
years, personal habits and occupational status had 
shown statistically significant association with the 
risk level of acute coronary syndrome among pa-
tients with chest pain at p<0.001 level. The clinical 
variables Body Mass Index, family health history, 
heart rate, MAP, SPO2, hemoglobin, blood sugar, 
Naco3, pao2, paco2, Bicarbonate level had shown 
statistically significant association with the risk lev-
el of acute coronary syndrome among patients with 
chest pain at p<0.001 level. 
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Conclusion: 
The chest pain is the most associate feature of major 

adverse cardiac events in the conditions. Chest pain is 
a common presentation at the Emergency Room. Rap-
id identification level of risk acute coronary syndrome 
(ACS) is a crucial component of the triage. HEART 
Score is an efficient score in triaging acute chest pain 
Patients at the Emergency department 
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ABSTRACT
Introduction: Stroke is medically called cerebrovascular ac-
cident (CVA) that’s described as a surprising lack of feature 
due to harm to the brain (hemorrhagic stroke) and absence of 
blood deliver to the brain (is chemic stroke) reasons weak spot 
of muscle specifically on one aspect of the body, confusion, 
trouble in speaking, visible disturbances, trouble in walking, 
surprising intense headache which ends up in long time dis-
ability. The World Health Organization has currently proposed 
a brand new International Classification of Functioning, Disabil-
ity and Health that defines additives of functioning and dis-
ability, in addition to sports and participation. The latter thing 
describes nine domain names of interest and participation: 
getting to know and making use of knowledge; widespread 
responsibilities and demands; communication; mobility; self-
care; home lifestyles; interpersonal interplay and relationships; 
main lifestyles areas; and community, social, and civic lifestyles. 
Although scientific trials of stroke interventions robotically use 
mortality as an outcome, different results are each essential for 
scientific investigations and applicable to patients. Methods: A 
descriptive research design was adopted for the study. (n=60) 
Samples patients with stroke who were met the inclusion criteria 
is selected by using convenience sampling technique. After se-
lecting the sample, the investigator introduced him-self and ex-
plained the purpose of the study to the participants’. Informed 
consent was obtained from the patients relatives after assured 
confidentiality. The Demographic and clinical variables were 
collected by using multiple choice questionnaires. The func-

tional independence and disability assessing by using Barthel 
Index and Modified Ranking Scale. The score is monitored on 
the day of data collection. Each score evaluation will take 10 
minutes. The data were tabulated and analyzed by descriptive 
and inferential statistics. Results: The level of functional inde-
pendence among stroke patients study finding shows that out 
of 60 samples in level of functional independence by using Bar-
thel index, 22(36.7%) were severely dependent, 20(33.3%) were 
moderately dependent, 11918.3%) were slightly dependent and 
7(11.7%) were totally dependent and level of disability among 
stroke patients study finding despite that out of 60 samples, 
22(36.7%) had moderately severe disability, 14(23.3%) had 
moderate disability, 11(18.3%) had slight disability, 10(16.7%) had 
severe disability and 3(5%) had no significant disability. Conclu-
sion: A Barthel index and Modified Ranking Scale was effective 
scale to assessing the functional independence and disability 
among stroke patients. 

Keywords
Functional independence, disability, Stroke, Barthel Index and 
Modified Ranking Scale
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Introduction: 
The most important and leading cause of prema-

ture death and disability in low- and middle-income 
countries like India is stroke [1]. Stroke refers to acute 
neurological impairment that follows a loss of blood 
supply to parts of the brain because a blood vessel rup-
tures or is blocked by a clot[2]. 

It may be because of some of one of a kind pathol-
ogies which all bring about a normally sudden-onset 
focal cerebral damage Approximately 20% of strokes 
are because of cerebral haemorrhage maximum of that 
is intracerbral, with a enormous minority because of 
subarachnoid haemorrhage. The final 80% are because 
of is chemic stroke which itself has some of exceptional 
subtypes, which include massive artery disease, cardio 
embolism, and small vessel disease. Differentiation 
of cerebral is chemia from haemorrhage is not possi-
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ble with out mind imaging. Assessment of a affected 
person with is chemic stroke calls for understanding 
of the cerebral arterial deliver and cerebral anatomy 
which permits one to decide which precise vascular 
territory (anterior as opposed to posterior) is involved 
The neurological impairment from stroke can vary 
depending on the location of the vascular injury, the 
time during which perfusion was inadequate, and 
whether collateral circulation was present[3]. 

As a result of these events, numerous areas of the 
body can lose strength, sensation, movement, and 
control, resulting in impaired speech, loss of anal and 
visceral sphincter control, visual disturbances, and 
loss of balance or coordination Loss of trunk control, 
which may be limited to activities of daily living, is 
common in stroke survivors [4]. Loss of trunk control 
and balance in stroke victims is caused by weakened 
trunk muscle strength. Proprioception is also affected 
in a large percentage after stroke, which is closely re-
lated to movement control [5]. The ability of the trunk 
muscles to allow the body to stand upright, adapt to 
weight changes, maintain the center of gravity within 
the base of support during static and dynamic postural 
adjustments and perform selective trunk movements 
is trunk control[6] 

The World Health Organization has currently 
proposed a brand new International Classification of 
Functioning, Disability and Health that defines ad-
ditives of functioning and disability, in addition to 
sports and participation[7]. The latter aspect describes 
nine domain names of pastime and participation: get-
ting to know and making use of knowledge; fashion-
able duties and demands; communication; mobility; 
self-care; home existence; interpersonal interplay and 
relationships; main existence areas; and community, 
social, and civic existence. Although scientific trials 
of stroke interventions robotically use mortality as an 
outcome, different effects are each essential for scien-
tific investigations and applicable to patients[8]. The 
National Stroke Association reported that 9 out of 10 
stroke survivors have some degree of paralysis imme-
diately after a stroke[9]. Most stroke survivors continue 
to live with disabilities, with family members largely 
bearing the cost of ongoing rehabilitation and long-
term care, ruining their families [10]. 

Regaining control of the body’s trunk is necessary 
to maintain balance against gravity and avoid com-
plications. Physical rehabilitation can help with core 
control and balance during the post-stroke period. 

There are several physical rehabilitation therapies that 
are practiced to restore normal or near-normal func-
tion to the affected part, thus minimizing disability. 
Accurate and particular evaluation of sports of day by 
day living (ADL) in put up stroke sufferers is vital for 
excellent care and for measuring the results of stroke 
treatment. The Agency for Health Care Policy and Re-
search Post-Stroke Rehabilitation Panel shows the use 
of well-proven and standardized devices for depend-
able documentation of put up stroke disabilities and 
prognoses over time[11]. 

The panel encouraged 2 devices the Barthel Index 
(BI) and the motor element of the Functional Indepen-
dence Measures (MFIM) for measuring put up stroke 
disability[12] The Barthel Index was developed in 1965 
and later modified by Granger et al. The BI is consid-
ered a reliable disability scale for stroke patients. The 
items can be divided into a self-care group (feeding, 
grooming, bathing, dressing, bowel and bladder care, 
and going to the toilet) and a mobility group (walking, 
transfers, and climbing stairs) [13]. 

The Modified Rating Scale defines seven grades 
of functional disability, ranging from 0 for “no symp-
toms” to 6 for “death”. In comparison, the Modified 
Rating Scale (MRS) score is a clinical measure of glob-
al disability using a 7-point scale from 0 (no symp-
toms) to 6 (dead). The modified rating scale measures 
independence rather than accomplishment of specific 
tasks. In this way, both mental and physical adapta-
tions to neurological deficits are included. The scale 
consists of 6 levels from 0 to 5, where 0 corresponds to 
the absence of symptoms and 5 to severe disability[14]. 

An understanding of functioning and disability 
after stroke is essential for selecting appropriate tools 
for intervention studies, since the use of inappropriate 
tools can obscure treatment effects. To gain a better 
understanding of what these outcome scales measure 
and to compare the effectiveness of these scales in as-
sessing outcome after stroke [15]. 

Material and Methods
The Descriptive research study was conducted at 

Saveetha Medical College and Hospital after obtaining 
formal permission from hospital authority. A total of 
60 Samples who met the inclusion criteria is selected by 
using convenience sampling technique. After selecting 
the sample, the investigator introduced him-self and 
explained the purpose of the study to the participants. 
Informed consent was obtained from the participants 
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after assured confidentiality.. Ethical approval was 
obtained from the Institutional Ethical Committee of 
Health Sciences under Saveetha Institute of Medical 
and Technical Sciences The Demographic and clini-
cal variables were collected by using multiple choice 
questionnaires. The functional independence and 
disability assessing by using Barthel Index and Modi-
fied Ranking Scale. The score is monitored on the day 
of data collection. Each score evaluation will take 10 
minutes. The data were tabulated and analyzed by de-
scriptive and inferential statistics. 

Result: 
The table 1 shows that 22(36.7%) were severely 

dependent, 20(33.3%) were moderately dependent, 
11918.3%) were slightly dependent and 7(11.7%) were 
totally dependent. (Figure 1) 

Table 1
Frequency and percentage distribution of functional indepen-
dence among stroke patients. N = 60

Functional Independence Frequency Percentage
Totally dependent (0 – 20) 7 11.7
Severely dependent (21 – 60) 22 36.7
Moderately dependent (61 – 90) 20 33.3
Slightly dependent (91 – 99) 11 18.3
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Figure 1: Percentage distribution of functional independence 
among stroke patients

The table 2 shows that 22(36.7%) had moderately 
severe disability, 14(23.3%) had moderate disability, 
11(18.3%) had slight disability, 10(16.7%) had severe 
disability and 3(5%) had no significant disability. (Fig-
ure 2) 

The table 3 shows that with respect to functional 
independence the mean score was 60.75±28.13.The 
median score was 65.0 with minimum score of 15.0 
and maximum score of 95.0. The table 3 also shows 
that with respect to disability the mean score was 
3.42±1.12. The median score was 4.0 with minimum 
score of 1.0 and maximum score of 5.0.

Table 2
Frequency and percentage distribution of disability among 
stroke patients. N = 60

Disability Frequency Percentage
No symptoms (0) - -
No significant disability (1) 3 5.0
Slight disability (2) 11 18.3
Moderate disability (3) 14 23.3
Moderately severe disability (4) 22 36.7
Severe disability (5) 10 16.7
Dead (6) - -
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Figure 2: Percentage distribution of disability among stroke pa-
tients

Table 3
Assessment of functional independence and disability among 
stroke patients. N =60

Score Functional 
Independence Disability

Minimum Score 15.0 1.0
Maximum Score 95.0 5.0
Median 65.0 4.0
Mean 60.75 3.42
Standard Deviation (S. D) 28.13 1.12

The table 4 shows that the demographic variable 
marital status (χ2=13.247, p=0.039) had shown sta-
tistically significant association with level of function-
al independence among stroke patients at p<0.05 level. 
The other demographic variables had not shown sta-
tistically significant association with level of function-
al independence among stroke patients. The demo-
graphic variables age in years (χ2=23.279, p=0.025) 
and marital status (χ2=27.167, p=0.001) had shown 
statistically significant association with level of dis-
ability among stroke patients at p<0.05 and p≤0.001 
level respectively. The other demographic variables 
had not shown statistically significant association with 
level of disability among stroke patients. 
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Table 4
Association of functional independence and disability among 
stroke patients with their selected demographic variables. N = 60

Demographic Variables F

Chi-Square Test Value & 
p-value

Functional 
Indepen-

dence
Disability

Age in years

χ2=10.642
d. f=9

P=0.301, 
N. S

χ2=23.279
d. f=12

P=0.025, 
S*

40 – 45 years 19

46 – 50 years 17

51 – 60 years 13

61 – 65 years 11

Gender χ2=3.141
d. f=3

P=0.370, 
N. S

χ2=3.842
d. f=4

P=0.428, 
N. S

Male 36

Female 24

Marital status
χ2=13.247

d. f=6
P=0.039, 

S*

χ2=27.167
d. f=8

P=0.001, 
S***

Married 46

Unmarried 8

Widow / Widower 6

Type of family 
χ2=7.999

d. f=6
P=0.238, 

N. S

χ2=8.598
d. f=8

P=0.377, 
N. S

Nuclear family 30

Joint family 20

Extended family 19

Educational status

χ2=17.722
d. f=12

P=0.124, 
N. S

χ2=12.509
d. f=16

P=0.708, 
N. S

No formal education 16

Primary school 21

Middle school 15

High school 4

Undergraduate 4

Occupational status

χ2=15.066
d. f=15

P=0.447, 
N. S

χ2=22.332
d. f=20

P=0.323, 
N. S

Government 4

Private 8

Unemployment / House-
wife 8

Business / Self employed 5

Agriculture 30

Retired 5

***p≤0.001, *p<0.05, S – Significant, N. S – Not Significant

The table 5 shows that the clinical variables did not 
show statistically significant association with level of 
functional independence among stroke patients. The 
clinical variable duration of stroke since how many 
years (χ2=10.913, p=0.028) had shown statistically 
significant association with level of disability among 
stroke patients at p<0.05 level. 

Table 5
Association of functional independence and disability among 
stroke patients with their selected clinical variables. N = 60

Clinical Variables F

Chi-Square Test Value
& p-value

Functional 
Indepen-

dence
Disability

Types of stroke according to 
cause

χ2=1.816
d. f=3

P=0.612, 
N. S

χ2=1.931
d. f=4

P=0.749, 
N. S

Ischemic stroke 40
Haemorrhage stroke 20
Types of stroke clinical to the 
duration

χ2=0.306
d. f=3

P=0.959, 
N. S

χ2=8.591
d. f=4

P=0.071, 
N. S

Acute stroke 46
Subacute stroke 14
Duration of stroke since how 
many year

χ2=2.687
d. f=3

P=0.442, 
N. S

χ2=10.913
d. f=4

P=0.028, 
S*

Less than 3 months 36
4 – 6 months 24
Patients Glasscow Coma 
scale χ2=3.954

d. f=6
P=0.683, 

N. S

χ2=4.930
d. f=8

P=0.765, 
N. S

6 – 8 29
8 – 10 21
10 – 12 10
Part of the brain is affected χ2=4.149

d. f=3
P=0.246, 

N. S

χ2=4.348
d. f=4

P=0.361, 
N. S

Right hemisphere 32
Left hemisphere 28

Arteries involved stroke χ2=4.149
d. f=3

P=0.246, 
N. S

χ2=4.348
d. f=4

P=0.361, 
N. S

Right mid cerebral arterial 28
Left mid cerebral arterial 32

*p<0.05, S – Significant, N. S – Not Significant

Discussion: 
The level of functional independence among stroke 

patients study finding shows that out of 60 samples in 
level of functional independence by using Barthel index, 
22(36.7%) were severely dependent, 20(33.3%) were 
moderately dependent, 11918.3%) were slightly depen-
dent and 7(11.7%) were totally dependent. The present 
study supported with Liu X (2022) conducted a study 
to evaluate functional independence and disability in 
stroke patients. The Barthel index provides more specif-
ic information on moderate and severe levels in stroke 
patients. and level of disability among stroke patients 
study finding despite that out of 60 samples, 22(36.7%) 
had moderately severe disability, 14(23.3%) had moder-
ate disability, 11(18.3%) had slight disability, 10(16.7%) 
had severe disability and 3(5%) had no significant dis-
ability[16]. The present study supported with Wu Q, Tang 
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A, (2021) conducted a prospective observational study 
in stroke patients. The administered the Modified Bar-
thel Index, Instrumental Activities of Daily Living and 
modified Rankin scale. The Modified Bahel Index was 
the best scale for measuring disability in physical activ-
ity, whereas the modified Rankin scale showed better 
accuracy in short-term prediction of stroke severity[16]. 
The associate the functional independence and disabil-
ity among stroke patients in selected demographic and 
clinical variable findings revealed that the demographic 
variable marital status had shown statistically significant 
association with level of functional independence and 
age in years and marital status had shown statistically 
significant association with level of disability among 
stroke patients at p<0.05 level In the clinical variable 
only duration of stroke had shown statistically signifi-
cant association with level of disability among stroke pa-
tients at p<0.05 level. The present study denigrate with 
Zhou M (2021) conducted a study to Stroke patients. 
The activity levels assessed by adjusted modified Rankin 
Scale and Barthel Index among different Longshi scale 
grades were significantly different. The study suggests 
the Longshi Scale as an effective supplement for mod-
ified Rankin Scale and Barthel Index in assessing the 
outcome in acute stroke patient [17]. 

Conclusion: 
A Barthel index and Modified Ranking Scale was 

effective scale to assessing the functional indepen-
dence and disability among stroke patients. An under-
standing of functioning and disability after stroke is 
essential for selecting appropriate tools for interven-
tion studies, since the use of inappropriate tools can 
obscure treatment effects. To gain a better under-
standing of what these outcome scales measure and to 
compare the effectiveness of these scales in assessing 
outcome after stroke
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ABSTRACT
Background: In the hospital, sickness severity and worsen-
ing were predicted using the Modified Early Warning Score 
(MEWS). The MEWS makes it possible to detect patient dete-
rioration early, take prompt treatment, and consistently gauge 
the seriousness of a disease. Objectives: To assess the Modi-
fied Early Warning Score (MEWS) in predicting critical care unit 
admission among emergency department patients. Method-
ology: Research approach: quantitative approach, descrip-
tive research design was used for 60 samples by convenience 
sampling techniques. Modified Early Warning Score (MEWS) 
tool was used to predict critical care admission in emergency 
department. Result: out of 60 samples, 30(50%) had medium 
score which infers that key threshold urgent response in critical 
care unit admission, 16(26.7%) had low score which interprets 
ward based admission and 14(23.3%) had high score which in-
terprets urgent (or) emergency response admission. Regarding 
critical care admission in emergency department patients the 
demographic variables age, education and clinical variable in 
mechanical ventilator support had shown statistically signifi-
cant association with Modified Early Warning Score in predict-
ing critical care unit admission among patients in emergency 

department at p<0.05 level. Conclusion: The Modified Early 
Warning Score (MEWS) is a useful tool for predicting emergen-
cy department patients’ admission to a critical care unit. 

Keywords
Modified Early Warning Score, critical care unit, admission, 
Emergency Department. 
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Introduction: 
Hospital fast response programmes in early warn-

ing scores and systems in clinical practise as a stan-
dardised method for early identification of patients at 
high risk of deterioration. 1 A number of Early Warning 
Scores (EWSs) with various designs have been created 
to identify the first indications of a patient’s condition 
deteriorating and to start further medical treatment, 
including potential ICU admission2.Monitoring these 
signals might assist the doctors foresee the patient’s 
outcomes since a critical condition often accompanies 
certain deteriorations in the patient’s physiological sign 
3.The Modified Early Warning Score (MEWS), which 
was validated in 2001 in the UK as a bedside tool to 
spot patients at risk for dire outcomes including death 
or admission to the intensive care unit4.

Modified Early Warning Score consists of seven 
bedside variables such as respiratory rate, blood pres-
sure, temperature, conscious level, urine output, and 
pulse yielding a score between 0 and 20.The Modi-
fied Early Warning Score (MEWS) chart has sections 
specifically for tracking the frequency of monitoring 
as determined by the score, the clinical response to a 
change in score, and an escalation in acute care. This 
will make it easier to track how patients are respond-
ing to changes in the Modified Early Warning Score 5

A clinical reaction is started after specified thresh-
old scores are surpassed after these measures’ val-
ues are scored and ranked. For the regular recording 
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of clinical data, the Modified Early Warning Score 
(MEWS) chart. For all hospital patients, this would 
offer a uniform mechanism for logging regular clin-
ical data. If this uniform format were adopted by all 
institutions, it would make it easier for trainees to 
learn how to measure and record patient data in a me-
thodical and standardised fashion. To make it easier 
to identify problematic clinical parameters when they 
are assessed and recorded on the MEWS chart, it is ad-
vised that the chart be color-coded. The Modified Ear-
ly Warning Score charts will be color-coded to offer 
both a visual cue and a numerical score of the severity 
of the sickness6

To quickly and easily identify medical patients 
who need hospital admission and those who are more 
likely to die in the hospital, the MEWS, and more pre-
cisely five chosen factors, may be utilised 7 MEWS, a 
scoring system based on physiological parameters that 
are simple to record, can be used as an efficient tool 
to monitor and triage patients in medical emergency 
units. It can help identify patients who are more likely 
to experience clinical deterioration and who require 
close supervision, early transfer for critical care, or 
other timely interventions. Thus, the use of MEWS in 
medical emergency units might be a helpful tool to en-
hance patient care, guarantee optimal resource utilisa-
tion, and avoid neglecting or improperly discharging 
unwell patients8 

The National Early Warning Score outperformed 
the other scores in predicting ICU admission, while 
the Modified Early Warning Score outperformed the 
other severity levels in predicting hospital mortality9.

Modified early warning scoring systems may be used 
in emergency rooms to anticipate patient clinical 
outcomes at the time of the initial examination and 
can also be a useful tool for determining the patients’ 
prognosis10 

This study was conducted to assess and associate 
the Modified Early Warning Score (MEWS) in pre-
dicting critical care unit admission among patient in 
emergency department. 

Material and methods: 
A descriptive research design study was conducted 

in emergency department at Saveetha medical college 
and Hospital after obtaining formal permission from 
the hospital authority. The samples size was estimated 
based on the previous study results. A total of 60 sam-
ples who met the inclusion criteria were selected by 

using convenience sampling technique. after assessed 
the critical care unit admission by using Modified Ear-
ly Warning Scoring scale. The investigator explained 
the purpose of the study to the participants in their 
own regional language and clarified their doubts. 
Participants’ informed consent was acquired after 
confidentiality was guaranteed. Ethical approval was 
obtained from the institutional ethical committee of 
health science under the Saveetha institute of medical 
and technical sciences. The demographic and clinical 
variables were collected by using multiple choice ques-
tionnaires. The critical care admission was assessed by 
using Modified Early Warning Scale scoring system. 
The data analyzed by descriptive and inferential sta-
tistical method using SPSS statistical package and the 
probability of 0.05 or less then taken as statistically 
significant. 

Results: 
Table 1 shows that most of the patients in emer-

gency departments, 24(40%) were aged between 20 – 
40 yrs, 36(60%) were male, 41(68.4%) were married, 
25(41.7%) were illiterates and 26(43.3%) were private 
workers. 

Table 1
Frequency and percentage distribution of demographic vari-
ables of patients in emergency department. N = 60

Demographic Variables Frequency
(f ) 

Percentage
(%) 

Age
20 – 40 yrs 24 40.0
41 – 50 yrs 16 26.7
51 – 60 yrs 16 26.7
Above 60 yrs 4 6.6
Gender
Male 36 60.0
Female 24 40.0
Marital status
Married 41 68.4
Unmarried 14 23.3
Widow / Widower 3 5.0
Separated 2 3.3
Education
Illiterate 25 41.7
Primary 5 8.3
Higher secondary 10 16.7
Graduates 20 33.3
Occupation
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Demographic Variables Frequency
(f ) 

Percentage
(%) 

Govt. worker 4 6.7
Private worker 26 43.3
Self-worker 18 30.0
Unemployment 12 20.0

Table 2 shows that most of the patients in emergen-
cy department, 38(63.3%) had the illness for less than 
7 days, 12(20%) had DM, COPD respectively, 18(30%) 
had breathless as present complaint, 37(61.7%) were 
under oxygen support and 47(78.3%) were not under 
mechanical ventilation support. 

Table 2
Frequency and Percentage Distribution of Clinical Variables of 
patients in emergency department. N = 60

Clinical Variables Frequency 
(f ) 

Percentage 
(%) 

Duration of illness
Less than 7 days 38 63.3
More than 7 days 22 36.7
Co-morbidities

DM 12 20.0
Hypertension 9 15.0
Liver disease 3 5.0

COPD 12 20.0
Stroke 2 3.3

Renal failure 7 11.7
DM & Hypertension 2 3.3

DM & COPD 2 3.3
DM & Stroke 8 13.3

DM & Renal failure 3 5.0
Present complaint

Breathlessness 18 30.0
Fever 6 10.0

Nausea and vomiting 8 13.3
Chest pain / Chest discomfort 5 8.3

Giddiness 6 10.0
Breathless & Fever 6 10.0

Breathless & Chest pain 5 8.3
Fever & Nausea and vomiting 6 10.0

Oxygen support
Yes 37 61.7
No 23 38.3

Mechanical ventilation support
Yes 13 21.7
No 47 78.3

Table 3 shows that the mean modified early warn-
ing score was 5.63±2.46.The median score was 5.0 with 
minimum score of 1.0 and maximum score of 11.0.

Table 3 depicts that 30(50%) had medium score 
which infers that key threshold urgent response in 
critical care unit admission, 16(26.7%) had low score 
which interprets ward based admission adn14(23.3%) 
had high score which interprets urgent (or) emergen-
cy response admission. (Figure1) 

Table 3
Frequency and percentage distribution of Modified Early Warn-
ing Score in predicting critical care unit admission among pa-
tients in emergency department. N = 60

Modified Early Warning Score F %
Low (1 – 4) 16 26.7
Medium (5 – 6) 30 50.0
High (7 or more) 14 23.3
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Figure 1: Percentage distribution of Modified Early Warning 
Score in predicting critical care unit admission among patients 
in emergency department

Table 3
Assessment of Modified Early Warning Score in predicting crit-
ical care unit admission among patients in emergency depart-
ment. N=60

Score Modified Early Warning
Score

Minimum Score 1.00
Maximum Score 11.0
Median 5.0
Mean 5.63
Standard Deviation (S. D) 2.46

Table 4 shows that the demographic variables age 
(χ2=12.846, p=0.046) and education (χ2=12.963, 
p=0.044) had shown statistically significant associa-
tion with Modified Early Warning Score in predicting 
critical care unit admission among patients in emer-
gency department at p<0.05 level. 

Table 4 shows that the clinical variable mechani-
cal ventilator support (χ2=6.358, p=0.042) had shown 
statistically significant association with Modified Ear-
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ly Warning Score in predicting critical care unit ad-
mission among patients in emergency department at 
p<0.05 level. 

Table 4
Association of Modified Early Warning Score in predicting crit-
ical care unit admission among patients in emergency depart-
ment with selected demographic Variables. N = 60

Demographic Variables Frequency (f ) Chi-Square & 
p-value

Age

χ2=12.846
d. f=6

p=0.046, S*

20 – 40 yrs 24
41 – 50 yrs 16
51 – 60 yrs 16
Above 60 yrs 4
Education

χ2=12.963
d. f=6

p=0.044
S*

Illiterate 25
Primary 5
Higher secondary 10
Graduates 20

*p<0.05, S – Significant

Table 4
Association of Modified Early Warning Score in predicting crit-
ical care unit admission among patients in emergency depart-
ment with selected clinical Variables. N = 60

Clinical Variables Frequency 
(f ) 

Chi-square & 
p-value

Mechanical ventilation support χ2=6.358
d. f=2

p=0.042, S*
Yes 13
No 47

*p<0.05, S – Significant, N. S – Not Significant

Discussion: 
The present study findings depicts that out of 60 

samples, 30(50%) had medium score which infers 
that key threshold urgent response in critical care unit 
admission, 16(26.7%) had low score which interprets 
ward based admission and 14(23.3%) had high score 
which interprets urgent (or) emergency response ad-
mission. At Uganda’s Mulago National Referral Teach-
ing Hospital, a prospective observational study was 
done as part of the current study, which was funded 
by Kruisselbrink R, et al., 2016.At seven days, there 
was a 5.5% in-hospital death rate; 41.4% of patients 
were released, while 53.1% remained in the hospital. 
The study’s conclusions demonstrated that using the 
Modified Early Warning Score as a triage tool can help 
identify patients who are most at risk of dying11

The study findings shows that the demographic 
variables age, education and clinical variable in me-
chanical ventilator support had shown statistically 
significant association with Modified Early Warning 
Score in predicting critical care unit admission among 
patients in emergency department at p<0.05 level. In 
the general ICUs, the current investigation–which was 
funded by Mahmoodpoor, A., et al. (2022) –conduct-
ed a multicenter, prospective, observational study. The 
Modified Early Warning Score (MEWS) and National 
Early Warning Score (NEWS) were compared based 
on the patients’ outcomes. The MEWS were consid-
erably higher (P 0.001) in the ICU readmission, time 
to readmission, mechanical ventilation after readmis-
sion, mechanical ventilation duration, and multiple 
organ failure. According to the study’s findings, the 
MEWS performed better in predicting other outcomes 
than the NEWS score12

Conclusion: 
When patients are referred with acute physiology, 

the Modified Early Warning Scale is used as a prog-
nostic predictor. Compared to other acute physiology 
scoring systems, it is more affordable, accessible, and 
minimally intrusive. The Modified Early Warning 
Score (MEWS) enables the early identification and 
diagnosis of patient deterioration timely action of the 
hospital’s rapid response team and consistent assess-
ment of illness severity. It also provides useful baseline 
data to evaluate a patient’s clinical progress Therefore 
MEWS is a useful tool for predicting emergency de-
partment patients’ admission to a critical care unit. 
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ABSTRACT
Introduction: Diabetic foot ulcer is one of the most signifi-
cant and devastating complications and a major cause of hos-
pitalization among patients with diabetes. It leads to severe 
economic and social burdens. The management of Diabetic 
foot ulcers remains a major therapeutic challenge. Hence, the 
present study was conducted to compare the topical insulin 
and normal saline dressing on wound healing among patients 
with a diabetic foot ulcers. Methods: An experimental research 
design was adopted to conduct the study with 60 samples 
matched with the inclusion criteria in Saveetha Medical Col-
lege and Hospital. Samples were allocated into experimental 
group I (n=30) and experimental group II (n=30) by simple 
random sampling. The baseline outcomes were measured at 
the beginning of the study. Pre-assessment was done using 
the Bates-Jensen wound assessment tool in experimental I & II. 
Experimental group I received topical insulin dressing, and ex-
perimental group II received normal saline dressing daily for 14 
days. Post-assessment was done on the seventh and fourteenth 
days using the same tool for both groups. Data were analyzed 
using SPSS. Results: A significant improvement in the level of 
wound healing was observed at the level of p< 0.001 within 
and between a group of pretest, post-test I, and Post-test II by 
repeated measures ANOVA. The overall comparison of wound 
healing between experimental groups I & II revealed that the 
calculated F value of F=12.679 shows a statistically (p<0.001) 
significant difference in the level of wound healing at all lev-

els. Conclusion: It is concluded that topical insulin and normal 
saline dressing effectively improve wound healing of diabetic 
foot ulcers. Nevertheless, the topical insulin was more effective 
than the normal saline dressing, proving that topical insulin sig-
nificantly impacts the wound healing process. However, further 
study may be conducted to design the intervention protocol 
and better understand the role of insulin in healing. 

Keywords
Diabetic foot ulcer, Topical insulin dressing, Normal saline dress-
ing, Wound healing, Diabetes mellitus 
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INTRODUCTION
Diabetes mellitus (DM) is a major public health 

concern and challenging the world in the 21st centu-
ry. The National Diabetes Statistics Report 2022 by the 
Centers for Disease Control and Prevention (CDC) 
stated that 1.4 million new cases of diabetes were di-
agnosed among people ages 18 and older in 2019 [1]. 
The prevalence of diabetes is predicted to double glob-
ally from 171 million in 2000 to 366 million in 2030, 
with a maximum increase of 79.4 million individuals 
in India [2, 3]. Uncontrollable diabetes with improp-
er treatment may lead to long-term complications of 
microvascular disorders, macrovascular disorders, 
peripheral neuropathy, diabetic foot ulcer (DFU), 
and coma or death. DFU is one of the most signifi-
cant and devastating complications of diabetes. Risk 
factors associated with diabetic foot ulcers include pe-
ripheral neuropathy, peripheral vascular disease, weak 
immune system, and foot trauma were also reported 
risk factors in the pathophysiology of foot ulcers. The 
burden of DFU is expansive, leading to economic, 
social, and pressure on public health workers global-
ly [4]. The prevalence of DFU was 6.3% in the year 
2018 globally and commonly occurred in older adults 
[5], and it is estimated that 15% of patients with dia-
betes will suffer from DFU during their lifetime [6]. 
The major cause of hospitalization in patients with di-
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abetes is DFU which is also considered a significant 
source of morbidity [7-10]. DFU results in approx-
imately 20% of hospital admissions among patients 
with DM due to infection, gangrene, amputation, and 
even death if left untreated properly [11]. The length 
of hospital stay was longer than the inflammation se-
verity [12]. The management of DFU remains a major 
therapeutic challenge which implies an urgent need 
to review strategies and treatments to remove foreign 
material, reduce bacterial contamination, and remove 
cellular debris or exudate from the wound’s surface. 
However, numerous studies have shown that proper 
management of DFU can significantly reduce, delay, 
or prevent complications such as infection, gangrene, 
amputation, and even death [13-15]. Wound dressing 
stimulates neovascularization and healthy cell prolif-
eration. Standard solutions for wound irrigation are 
normal saline, sterile water, or potable water when 
normal saline or sterile water is unavailable [16]. Dif-
ferent strategies, including honey dressings, medicat-
ed dressings, povidone iodine dressings, platelet-rich 
plasma dressings, saline dressings, vacuum dressings, 
papaya dressings, karaya powder dressing, and topical 
insulin dressings, are available in the management of 
DFU. It is known that normal saline wound irrigation 
is the conventional practice of wound management 
and has been followed for many decades. Topical insu-
lin is the newer strategy in treating DFU, as insulin is 
a peptide hormone and growth factor that can restore 
damaged skin and accelerate healing [17-19]. Topi-
cal insulin also improves the formation of new blood 
vessels and increases fibrosis [20] without changing 
blood glucose levels in diabetic and non-diabetic pa-
tients [21], such as burn wounds [22]. Considering the 
health care needs and reviews, the investigators ob-
served the hypothesis of the difference in the level of 
wound healing after administration of topical insulin 
and normal saline dressing between the experimental 
group I & II patients with DFU. 

MATERIALS AND METHODS
An experimental comparative study was conducted 

among patients with diabetic foot ulcers to compare 
the impact of normal saline and topical insulin dress-
ing on the level of wound healing. It was conducted 
at Saveetha Medical College and Hospital Chennai 
after obtaining formal permission from the hospital 
authority and concerned department. The samples 
included in the study were patients of the age group 

between 20 to 60 years of both the sex, meeting Wag-
ner’s ulcer grade II and III, both conscious and uncon-
scious, and willing to participate in the study. Patients 
who had been operated on for Diabetic foot infections 
earlier (in the same foot), ulcers of Wagner’s grade III 
with osteomyelitis, grade IV which requires amputa-
tion (major) and grade V, X-rays showing features of 
osteomyelitis, Doppler show in gross atherosclerotic 
arterial changes and venous abnormalities like var-
icosities of lower limbs, uncontrolled diabetes with 
HbA1C Levels>8 were excluded from the study. Sixty 
patients with diabetic foot ulcers were selected for the 
study using simple random sampling. Experimental 
group I (n=30) was selected from the I unit of male 
& female surgical wards, and Experimental group II 
(n=30) was selected from the II unit of male & female 
surgical wards. The investigators explained the study’s 
purpose and obtained consent from the participants. 
The demographic variables and clinical variables were 
collected by using a structured questionnaire. The 
pre-test assessment was done using the Bates-Jensen 
wound assessment tool for both groups. Bates – Jenson 
wound assessment Tool (BWAT) is a standardized tool 
for assessing diabetic foot ulcers developed by Barba-
ra Bates-Jensen; it evaluates 13 wound characteristics 
with a numerical rating scale and rates from best (1) 
to worst (5). It is interpreted as 1 to 13 – Healthy tis-
sue; 13 to 60 – Tissue regeneration; 60 to 65 – Tissue 
degeneration; and 65 and above – Gangrene. The par-
ticipants in the experimental group I received topical 
insulin dressing. This dressing was done by covering 
the wound with long acting insulin sprinkled over the 
gauze piece after cleaning the wound aseptically daily 
for 14 days. Experimental group II received normal 
saline dressing applied on the wound after cleaning 
the wound aseptically daily for 14 days. The post-as-
sessment I was done on the seventh day, and post-as-
sessment II was done on the fourteenth day by using 
Bates-Jensen wound assessment tool for both experi-
mental group I and experimental group II. Data were 
tabulated and analyzed by the descriptive and inferen-
tial using SPSS statistical package, and the probability 
of 0.05 or less was taken as statistically significant. 

RESULTS
Out of 30 participants in each group, more than 

50% were aged 50 years and above, 80-90% were male 
and had ulcer in the fore foot, not adhered to the dia-
betic diet and had, 70% were undergone till school ed-



714 | Cardiometry | Issue 26. February 2023

ucation, 70-80% were residing in rural area, 90% had 
type II DM, 50-60% had DM for more than 5 years, 
all 100% were not following the foot care practices, 
50-70 were on the treatment of both insulin and oral 
hypoglycemic agent, and were hospitalized with the 
duration of 1- 2 weeks and had hypertension. 70-90% 
had grade II under Wagners grading of ulcer scale in 
both experimental group I & experimental group as 
represents in Table 1.

Table 1
Baseline outcome measures 

Baseline outcome mea-
sures

Experimental 
GroupI

Experimental 
GroupII

No % No %
Age
40–45years 2 6.7 0 0
46–50years 7 23.3 0 0
51–55years 5 16.7 7 23.3
56–60years 16 53.3 23 76.7
Gender
Male 27 90.0 25 83.3
Female 3 10.0 5 16.7
Educational Status
Illiterate 4 13.3 0 0
School education 23 76.7 22 73.3
Diploma 1 3.3 1 3.3
Graduate 2 6.7 7 23.3
Income
5000–9000 9 30.0 1 3.3
10, 000–15, 000 17 56.7 22 73.4
15, 000and above 4 13.3 7 23.3
Residence
Urban 6 20.0 9 30.0
Rural 24 80.0 21 70.0
Dietary Practices
Normal diet 28 93.3 25 83.3
Diabetic diet 2 6.7 5 16.7
Type of DM

Baseline outcome mea-
sures

Experimental 
GroupI

Experimental 
GroupII

No % No %
Type I 3 10 2 7
Type II 27 90 28 93
Duration of DM
5-10 Years 12 40 14 47
More than 10 Years 18 60 16 53
Regular Foot care practices
Yes - - - -
No 30 100 30 100
Site of DFU
Forefoot 24 80 25 83
Hind foot 6 20 5 7
Method of treatment
Oral hypoglycemic 
agents

8 26.7 4 13.3

Insulin 0 0 10 33.3
Both 22 73.3 16 53.4
Duration of hospitalization
One week 23 76.7 8 26.7
Two week 4 13.3 16 53.3
Three weeks 1 3.3 5 16.7
Four weeks and above 2 6.7 1 3.3
Presence of HT
Yes 18 60 17 57
No 12 40 13 43
Wagners grading
Grade II 21 70.0 29 96.6
Grade III 9 30.0 1 3.4

Out of 30 participants in each group, all 30(100%) 
were in the stage of tissue regeneration in the pretest, 
post-test 1 and post-test 2 in both Experimental group 
I and Experimental group II as depicts in Table 2.

The table 3 shows the overall comparison of wound 
healing among patients with diabetic foot ulcer in Ex-
perimental group I (Topical Insulin Dressing) and 
Experimental group II (Normal Saline Dressing) re-
vealed that the calculated “F” value of F=12.679 shows 

Table 2
Pre-test and Post-test score on level of wound healing

Level of Wound Healing
Experimental GroupI Experimental GroupII

Pretest PostTest1 PostTest2 Pretest PostTest1 PostTest2
F % F % F % F % F % F %

Healthy tissues - - - - - - - - - - - -
Tissue regeneration 30 100 30 100 30 100 30 100 30 100 30 100
Tissue degeneration - - - - - - - - - - - -
Gangrenes - - - - - - - - - - - -
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that there was significant difference in the level of 
wound healing at the all levels which was found to be 
statistically significant at p<0.001 level. 

Table 3
Between and within group analysis of topical insulin and normal 
saline dressing on Level of wound healing

Study 
Group Test

Level of Wound Healing

Mean± SD
Within 
group
F-value

Experimen-
tal group I

Pre test 43.23±5.24

F=12.679
P<0.001***

Post-test 1 33.77±4.66
Post-test 2 28.67±4.66

Experimen-
tal group II

Pre test 43.07±4.63
Post-test 1 39.07±4.03
Post-test 2 31.00±3.98

Pair wise comparison Mean Diff. Sig

Experimen-
tal group I

Pretest Vs. Post-test 1 9.467 P<0.001***
Pretest Vs. Post-
test 2 14.567 P<0.001***

Post-test 1 Vs. Post-
test 2 5.100 P<0.001***

Experimen-
tal group II

Pretest Vs. Post-test 1 4.000 P<0.001***
Pretest Vs. Post-
test 2 12.067 P<0.001***

Post-test 1 Vs. Post-
test 2 8.067 P<0.001***

Between group comparison Mean Diff. Sig

Experimen-
tal Group I 
& II

Pretest 0.167 P=0.897
Post-test 1 5.300 P<0.001***
Post-test 2 2.333 P=0.042, 

P<0.05*

The pairwise comparison of wound healing in the 
Experimental group I shows that the calculated value 
of mean difference score between pretest Vs. Post- test 
1 (9.467), pretest Vs. Post-test 2 (14.567) and post-test 
1 Vs. Post-test 2 (5.100) was observed to be statistical-
ly significant at p<0.001 level. This clearly shows that 
after the administration of topical Insulin Dressing 
among the patients with diabetic foot ulcer there was 
significant improvement in the level of wound healing 
among them in the Experimental Group I. 

The pairwise comparison of wound healing in the 
Experimental group II shows that the calculated val-
ue of mean difference score between pretest Vs. Post 
test 1 (4.000), pretest Vs. Post test 2 (12.067) and post 
test 1 Vs. Post test 2 (8.067) was observed to be statis-
tically significant at p<0.001 level. This clearly shows 
that there was significant improvement in the level 

of wound healing among them in the Experimental 
group II who had been administered with normal sa-
line dressing. 

From the above table between the groups com-
parison of Experimental Group I and Experimental 
group II shows that the mean difference score in Post 
Test 1 (5.300) and Post-test 2 (2.333) shows that there 
was significant difference in the level of wound heal-
ing which was found to be statistically significant at 
p<0.001 and p<0.05 level respectively. This was evi-
dent from the post-test 2 mean scores of Experimen-
tal Group I (28.67±4.66) and Experimental group II 
(31.0±3.98) in which the wound healing was improved 
significantly in the experimental group than the Ex-
perimental group II. This infers that Topical Insulin 
Dressing was found to be effective in improving the 
level of wound healing among the patients with dia-
betic foot ulcer than the patients in the Experimental 
group II who had undergone normal saline dressing. 
The trends in level of wound healing during the study 
period is depicted in Figure 1.

Figure 1. Trend graphs showing the effectiveness of topical insu-
lin and normal saline dressing on wound healing by Repeated 
Measures ANOVA

DISCUSSION
DFU lowers the quality of life due to emotional 

and physical distress, productivity, and financial loss-
es. Furthermore, it may lead to amputation due to an 
increased risk of ulcer progression. Overall, the lower 
limb amputation rate is 15 times higher in patients with 
DM when compared to those without DM, which is 
approximately 50%-70% of all lower limb amputations 
due to DFU [23]. In addition, every 30 s, one leg is am-
putated due to DFU globally [24]. The primary goal in 
managing DFU is to assess the wound and provide ad-
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equate care to avoid amputations and promote well-be-
ing. Hence the study intensively analyzed the wound 
level and compared the level of wound healing on topi-
cal insulin dressing with conventional normal dressing. 
The present study reported the pre-test and post-test & 
II shows that all participants in both groups had tissue 
regeneration. Though they were in tissue regeneration 
before and after the intervention, the mean difference 
was higher in topic insulin dressing than in normal sa-
line dressing. It shows that topical insulin dressing is 
more effective in wound healing than normal saline 
dressing. Topical insulin improves wound healing by 
decreasing the levels of reactive oxygen species, which 
can induce effects on lipids, proteins, and DNA in burn 
wounds in rats [25]. In addition, topical insulin acts as 
an anti-inflammatory effect in wounds by increasing 
the number of M2 macrophages and IL-10 levels to 
eliminate dead tissues [26] and increases the number 
of newly formed blood vessels in healing tissues [25]. 
The present study finding is supported by a review of 
animal and human evidence by Jiao Wang et al., which 
reported that topical insulin improves wound healing 
through several mechanisms without causing side ef-
fects [27]. Another study by Radwa M Ali et al. demon-
strated topical short and long-acting insulin in diabetic 
wound healing. It was found that both topical insulin 
treatments resulted in an acceleration of the wound 
healing process with no significant difference between 
short and long-acting preparations of insulin [28]. 
In contrast, a study by Vikash Katiar et al. compared 
the topical application of insulin versus platelet-rich 
plasma versus regular normal saline dressing to heal 
DFU. The result reported that platelet-rich plasma is a 
promising agent for faster wound healing and a more 
significant reduction in the size of DFU compared to 
topical insulin and other conventional dressings. How-
ever, topical insulin dressing is more effective than 
conventional dressing [29]. K Ramarao et al. stated 
that topical insulin dressing provided favorable out-
comes in patients with DFU by significantly reducing 
wound area compared to normal saline dressing and 
positively reducing wound infection [30]. Vijay V Ka-
mat et al. also reported a significant reduction in ulcers 
after 15 administrations of topical insulin and safe and 
efficacious treatment of diabetic foot ulcers [31]. Sim-
ilarly, Md Abbas Uddin et al. proved that topical insu-
lin dressing provided better outcomes in patients with 
DFU by significantly reducing wound area compared 
to normal saline dressing [32]. Paritoshsingh B. Thakur 

et al. concluded that the topical application of insulin 
is significantly associated with the fastening of wound 
healing in diabetic ulcer [33]. Regarding baseline out-
comes, 80-90% were male, and 10-20% only had com-
pleted till graduation. Some studies have shown that 
foot ulceration is more common in men with diabe-
tes than in women [34]. Poverty and illiteracy are the 
risk factors for DFU due to the usage of inappropriate 
footwear and the late presentation of foot lesions [35]. 
Wagner’s Grade II of DFU had shown a statistically 
significant association with the experimental group I 
post-test level of wound healing. This finding is in line 
with the study by Maryam Mohammad Zadeh et al. re-
vealed that the only predictor significantly associated 
with time to healing was the University of Texas classi-
fication grade II [36]. The measurement of the wound 
culture is limited to the present study. Despite this, 
based on the current study finding with the support 
of similar findings, we may recommend utilizing the 
topical insulin dressing in today’s clinical practice to 
complement the conventional dressing method. Con-
tinuous practicing topical insulin dressing improves 
wound healing, reduces the patient’s burden by cost, 
and prolongs hospitalization. However, further study 
could be done with a large sample and grade II & grade 
IV DFU and comparing short- and long-acting insulin 
dressing to design the intervention protocol and better 
understand the role of insulin in healing. 

CONCLUSION
The present study’s findings conclude that topical 

insulin and normal saline dressing effectively improve 
wound healing of diabetic foot ulcers. Nevertheless, 
the topical insulin was more effective than the normal 
saline dressing, proving that topical insulin signifi-
cantly impacts the wound healing process. Therefore, 
topical insulin can be included in DFU management 
strategies to decrease the disease burden and improve 
the quality of life. However, further study may be con-
ducted with a large sample and grade II & grade IV 
DFU and a comparison of short and long-term insulin 
dressing to design the intervention protocol and better 
understanding of the role of insulin in healing. 
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ABSTRACT
Introduction: The dialysis disequilibrium syndrome is defined 
as a medical syndrome of neurologic deterioration that mani-
fests in hemodialysis patients. It is much more likely to occur in 
patients during or immediately following their first treatment, 
but it can occur in any affected person who receives hemodi-
alysis. Methods: For the study, a descriptive research design 
was used. The research was carried out at Saveetha Medical 
College Hospital in Chennai. The convenience sampling tech-
nique was used to select 60 samples that met the inclusion 
criteria. Dialysis Disequilibrium Syndrome (DDS) risk assess-
ment was performed prior to hemodialysis imitation, and the 
client is continuously monitoring signs and symptoms of Dial-
ysis Disequilibrium Syndrome (DDS) during intra dialysis and 
the first hour after dialysis. Descriptive and inferential statistics 
were used to analyse the data. Results: Intradialysis results 
Karl Pearson’s correlation coefficient of 0.501 indicates a mod-
erately positive correlation. Karl Pearson’s Correlation value 
of r = 0.404 after dialysis indicates a mild positive correlation 
that was found to be statistically significant at the p0.001 level. 
Conclusion: This clearly implies that as the risk factor increas-
es, so do the signs and symptoms. “As a result, early detection 
of DDS (Dialysis Disequilibrium Syndrome) is a very powerful 
action to reduce the severity of mortality. ” This descriptive 
study discusses the importance of demographic and clinical 
variables in the development of Dialysis Disequilibrium Syn-
drome (DDS). 
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Introduction 
Dialysis remedy has supplied a hit long time life-

styles maintaining alternative for absent of renal func-
tions. Dialysis is a system wherein waste substances 
with inside the blood are filtered through a semi-per-
meable membrane and eliminated from the body [1]. 
Hemodialysis is a tremendously green approach of 
eliminating waste and solutes from the body. The pa-
tient’s blood is exceeded throughout a semi-permeable 
membrane contained in a dialysis. Water is eliminated 
throughout Hemodialysis via ultrafilteration. Hemo-
dialysis is a properly hooked up remedy, however it 
isn’t always freed from complication [1]. The dialysis 
disequilibrium syndrome is described as a scientific 
syndrome of neurologic deterioration; this is visible in 
sufferers who go through hemodialysis. [2]. The genu-
ine occurrence of dialysis disequilibrium isn’t always 
known, however appears to be reducing because of 
the early days of hemodialysis, maximum possibly 
because of the truth that present day sufferers are ini-
tiated on dialysis at plenty decrease urea concentra-
tions than previously. While the precise aetiology of 
the syndrome stays unknown, there are numerous el-
ements which have been tested and could be reviewed 
here[2].. Risk factors for DDS include First hemodialy-
sis treatment, Markedly elevated blood urea nitrogen 
(BUN) concentration prior to a dialysis session, Ex-
tremes of age, Pre-existing neurologic diseases (head 
trauma, stroke, seizure disorder), Concomitant pres-
ence of other conditions that could be associated with 
cerebral oedema (such as Hyponatremia, hepatic en-
cephalopathy, or hypertensive emergency), Concomi-
tant presence of another condition associated with in-
creased permeability of the blood-brain barrier (such 
as sepsis, vacuities, thrombotic thrombocytopenic 
perpura, haemolytic uremic syndrome, encephalitis, 
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or meningitis) [4, 6]. Dialysis disequilibrium syndrome 
(DDS) is a cluster of signs that takes place quickly after 
initiation of kidney substitute therapy, Patients docu-
ment headache, nausea, blurred vision, and restless-
ness that may development to somnolence, confusion, 
disorientation or mania. Mild signs are normally self-
confined in maximum patients[5]. However, excessive 
manifestations can encompass seizures, stupor, coma, 
and death[7]. Strategies to save you dialysis equilibri-
um syndrome in high-hazard sufferers include: Slow, 
mild preliminary hemodialysis[CKD patients, with 
a high urea concentration starting on hemodialysis, 
a low clearance treatment may be performed by de-
creasing the dialysis time, decreasing the blood flow 
rate, and by using a less efficient (small) dialyzes or a 
combination of these techniques], High Sodium Di-
alysate/Sodium Profiling [An increase in serum sodi-
um of Dialysate yields an osmotic force equivalent to 
about that of 11 mg/DL of BUN. The use of a fixed 
high sodium of 143–146 DL/l for the initial treatment 
may be used in high risk patients], Administration of 
dialysate energetic substances [Addition of an osmot-
ic agent (sodium, mannitol and glucose) to the blood 
stream may help prevent the development of a blood-
brain osmotic gradient and consequently help prevent 
cerebral edema Mannitol or hypertonic saline may be 
used to raise the blood osmolality] [4]. Treatment of 
this syndrome as soon as it has evolved is hardly ever 
successful. Thus, measures to keep away from its im-
provement are crucial. In this review, we are able to 
look at the Risk populace of this syndrome and speak 
the elements to recollect in fending off its improve-
ment or preventive measures of this syndrome [2]. 

Material and Methods
A descriptive research design was adopted for the 

study. The study was conducting in Saveetha Medical 
College and Hospital, Chennai, after obtaining formal 
permission from the Principal of Saveetha College 
of Nursing. The investigators explained the purpose 
of the study to the participants in their own region-
al language and clarified the doubt. Informed con-
sent was obtained from the participants after assuring 
confidentiality. Ethical approval was obtained from 
the Institutional Ethical Committee of Health Scienc-
es under Saveetha Institute of Medical and Technical 
Sciences A total of 60 Samples who met the inclusion 
criteria is selected by using convenience sampling 
technique. The samples are selected department of di-

alysis unit, Intensive care unit, and Emergency unit in 
Saveetha Medical College and Hospital, Thandalam. 
After selecting the sample, the researcher introduced 
herself and explained the purpose of the study to the 
participants. Informed written consent was obtained 
after assuring confidence from participants. The in-
vestigator collected the demographic variables and 
clinical variables were collected by using multiple 
choice questionnaires. The Dialysis disequilibrium 
syndrome (DDS) Risk assessment for 60 sample who 
met inclusive criteria before to hemodialysis initiate 
and the client is continuously to monitoring signs and 
symptoms of Dialysis disequilibrium syndrome (DDS) 
through the During Intradialysis and first one hour for 
post dialysis. The data were tabulated and analyzed by 
descriptive and inferential statistics. 

Results
The table 1 shows that, most of the patients un-

dergoing hemodialysis, 39(65%) were youth (15 – 24 
years), 31(51.7%) were male, 35(58.3%) were already 
in hemodialysis, 23(38.3%) were undergoing dialysis 
weekly twice, 54(90%) had no previous history of DDS 
(Dialysis disequilibrium syndrome) and 17(28.3%) 
had hypertension as co-morbid condition. 

Table 1
Frequency and percentage distribution of demographic vari-
ables of patients undergoing hemodialysis. N = 60

Demographic Variables Frequency Percentage
Age
Children (0 – 14 years) - -
Youth (15 – 24 years) 7 11.7
Adults (25 – 64 years) 39 65.0
Seniors (≥65 years) 14 23.3
Gender
Male 31 51.7
Female 29 48.3
Number of dialysis
First dialysis 25 41.7
Already in hemodialysis 35 58.3
Frequency of dialysis
Weekly once 15 25.0
Weekly twice 23 38.3
Weekly thrice 22 36.7
Others - -
Previous history of DDS (Dialysis 
disequilibrim syndrome) 
Yes 6 10.0
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Demographic Variables Frequency Percentage
No 54 90.0
You have any co-morbidity
Diabetes mellitus 15 25.0
Hypertension 17 28.3
Neurological problems 9 15.0
Diabetes mellitus and Hypertension 12 20.0
Hypertension and Neurological 
problems 2 3.3

None 5 8.4

The table 2 shows that most of the patients undergoing 
hemodialysis, 48(80%) had high blood urea nitration (<60 
mg/dl), 37(61.7%) had urea reduction <40%, 36(60%) 
had serum sodium level of <145 Meq/L, 43(71.7%) had 
blood glucose level of <180 mg/dl, 35(58.4%) had meta-
bolic acidosis Ph <7.35, HCO3

-<20 Meq/L, 48(80%) had 
no pre-existing neurological abnormalities, 60(100%) 
had medium dialysate flux, 60(100%) had duration of 
dialysis >2 hours, 43(71.7%) had high sodium dialysate 
(>140), 48(80%) had ultra filtration rate >13 mg/hr/kg 
and dialysis with ultrafilteration, 47(78.3^%) had regu-
lar dialysis treatment, 32(53.3%) had serum potassium 
K+ 3 – 6 Meq/L, 39(65%) had chronic kidney injury and 
30(50%) had end stage renal disease. 

Table 2
Frequency and percentage distribution of clinical characteristics 
of patients undergoing hemodialysis. N = 60

Clinical Characteristics Frequency Percentage
High blood urea nitrogen
BUN (>60 mg/dl) 12 20.0
BUN (<60 mg/dl) 48 80.0
Reduction of urea in dialysis
Urea reduction >40% 23 38.3
Urea reduction <40% 37 61.7
Serum sodium level
Serum Na+> 145 meq/L 24 40.0
Serum Na+<145 meq/L 36 60.0
Blood glucose level
CBG<180 mg/dl 43 71.7
CBG >180 mg/dl 17 28.3
Acid Base Balance
Metabolic Acidosis (Ph<7.35, 
HCO3-<20 Meq/L) 35 58.4

Metabolic Acidosis (Ph<7.45, 
HCO3->25 Meq/L) 5 8.3

None 20 33.3
Preexisting neurological abnormal-
ities

Clinical Characteristics Frequency Percentage
Any condition that cause cerebral 
edema 5 8.3

Any condition increased blood brain 
barrier. (meningitis, vacuities, hemo-
lytic uremic syndrome, thrombotic 
thrombocytopenic perpura) 

7 11.7

None 48 80.0
Dialysate flux
High flux - -
Medium flux 60 100.0
Low flux - -
Duration of dialysis
>2 hours 60 100.0
<2 hours - -
Dialysate sodium concentration
Low sodium dialysate (<140) - -
High sodium dialysate (>140) 43 71.7
Normal sodium dialysate (140±2) 17 28.3
Ultra filtration rate
>13 ml/hr/kg 48 80.0
<13 ml/hr/kg 12 20.0
13 ml/hr/kg - -
Ultra filtration
Dialysis with ultrafilteration 48 80.0
Dialysis without ultrafilteration 12 20.0
Dialysis treatment
Regular dialysis treatment 47 78.3
Missed dialysis treatment 13 21.7
Serum potassium level
Serum K+>6 Meq/L 22 36.7
Serum K+<3 Meq/L 6 10.0
Serum K+ 3 – 6 Meq/L 32 53.3
Diagnosis of the patient
Chronic kidney injury 39 65.0
Acute kidney injury 5 8.3
Life threatening hyperkelemia 9 15.0
Chronic kidney injury and Life 
threatening hyperkelemia 7 11.7

Stages of renal failure
Chronic kidney injury 25 41.7
Acute kidney injury 5 8.3
End stage renal disease 30 50.0

The table 3 shows that most of the patients undergo-
ing hemodialysis, during Intradialysis 32(53.4%) had 
medium risk, 17(28.3%) had low risk and11(18.3%) 
had high risk of dialysis equilibrium syndrome and in 
the post dialysis, 50(83.3%) had low risk and 10(16.7%) 
had medium risk of dialysis equilibrium syndrome. 
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Table 3
Frequency and percentage distribution of risk factors of dialysis 
equilibrium syndrome among patient undergoing Hemodialy-
sis. N = 60

Risk Factors
Intradialysis Post dialysis

F % F %
Low risk (1 – 4) 17 28.3 50 83.3
Medium risk (5 – 6) 32 53.4 10 16.7
High risk (≥7) 11 18.3 - -

The table 4 shows that most of the patients under-
going hemodialysis, during Intradialysis 25(41.7%) 
had mild and moderate symptoms and 10(16.6%) had 
had severe symptoms of dialysis equilibrium syndrome 
and in the post dialysis, 42(70%) had mild symptoms, 
16(26.7%) had moderate symptoms and 2(3.3%) had 
severe symptoms of dialysis equilibrium syndrome. 

Table 4
Frequency and percentage distribution of signs and symptoms 
of dialysis equilibrium syndrome among patient undergoing 
hemodialysis. N = 60

Signs and Symptoms
Intradialysis Post dialysis
F % F %

Mild symptoms (1) 25 41.7 42 70.0
Moderate symptoms (2) 25 41.7 16 26.7
Severe symptoms (3) 10 16.6 2 3.3

The table 5 shows that in the Intradialysis the mean 
score of risk factor among patients undergoing hemo-
dialysis was 5.25±1.57 and the mean score of signs & 
symptoms was 1.75±0.73.The calculated Karl Pear-
son’s Correlation value of r = 0.501 shows a moder-
ate positive correlation which was found to be statis-
tically significant at p<0.001 level. This clearly infers 
that when the risk factor increases then ultimately the 
signs &symptoms also increases. The post dialysis the 
mean score of risk factor among patients undergoing 
hemodialysis was 3.10±1.47 and the mean score of 
signs & symptoms was 1.33±0.54.The calculated Karl 
Pearson’s Correlation value of r = 0.404 shows a mild 
positive correlation which was found to be statistical-
ly significant at p<0.001 level. This clearly infers that 
when the risk factor increases then the signs & symp-
toms of dialysis equilibrium syndrome also increases. 

The table 6 shows that the demographic variables 
age (F=3.661, p=0.032) and co-morbidity (F=2.526, 
p=0.040) had shown statistically significant associa-
tion with level of risk factors of dialysis equilibrium 
syndromeamong patients undergoing hemodialysis 

at p<0.05 level respectively and the other demo-
graphic variables did not show statistically signifi-
cant association with level of risk factors of dialysis 
equilibrium syndromeamong patients undergoing 
hemodialysis. 

The table 6 shows that the demographic variable 
co-morbidity (F=3.271, p=0.012) had shown statis-
tically significant association with signs & symptoms 
of dialysis equilibrium syndromeamong patients un-
dergoing hemodialysis at p<0.05 level respectively and 
the other demographic variables did not show statisti-
cally significant association with signs & symptoms of 
dialysis equilibrium syndromeamong patients under-
going hemodialysis. 

Table 5
Correlation between the risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis. N = 60

Variables
Risk Factor Signs & 

Symptoms Karl Pearson’s 
‘r ’ & p-value

Mean S. D Mean S. D

Intradialysis 5.25 1.57 1.75 0.73
r= 0.501

p=0.0001, 
S***

Post dialysis 3.10 1.47 1.33 0.54 r= 0.404
p=0.001, S***

***p<0.001, S – Significant

Table 6
Association of level of risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis with selected demographic variables. N = 60

Demographic Variables Frequency

One Way ANOVA 
Intradial-

ysis
Post 

dialysis

Age
F=3.661
p=0.032

S*

F=2.604
p=0.083

N. S

Children (0 – 14 years) -
Youth (15 – 24 years) 7
Adults (25 – 64 years) 39
You have any co-mor-
bidity

F=2.526
p=0.040

S*

F=3.271
p=0.012

S*

Diabetes mellitus 15
Hypertension 17
Neurological problems 9
Diabetes mellitus and 
Hypertension 12

Hypertension and Neuro-
logical problems 2

None 5

*p<0.05, S – Significant, N. S – Not Significant
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The table 7 shows that the demographic variable 
pre-existing neurological abnormalities (F=6.494, 
p=0.003) had shown statistically significant associa-
tion with level of risk factors of dialysis equilibrium 
syndrome among patients undergoing hemodialysis at 
p<0.05 level respectively and the other demographic 
variables did not show statistically significant associ-
ation with level of risk factors of dialysis equilibrium 
syndrome among patients undergoing hemodialysis. 

Table 7
Association of level of risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis with selected clinical variables. N = 60

Clinical Characteristics Frequency
One Way ANOVA 
Intra 

dialysis
Post dial-

ysis
Preexisting neurological 
abnormalities

F=6.494
p=0.003

S**

F=0.068
p=0.934

N. S

Any condition that cause 
cerebral edema 5

Any condition increased 
blood brain barrier. 
(meningitis, vacuities, 
hemolytic uremic syn-
drome, thrombotic 
thrombocytopenic per-
pura) 

7

None 48

*p<0.05, S – Significant, N. S – Not Significant

The table 7 shows that the demographic variables 
had not shown statistically significant association with 
signs & symptoms of dialysis equilibrium syndrome 
among patients undergoing hemodialysis. 

DISCUSSION
The study findings frequency and percentage distri-

bution of risk factors of dialysis equilibrium syndrome 
among patient undergoing hemodialysis in which during 
the intra dialysis 32(53.4%) had medium risk, 17(28.3%) 
had low risk and 11(18.3%) had high risk of dialysis equi-
librium syndrome whereas in the post dialysis, 50(83.3%) 
had low risk and 10(16.7%) had medium risk of dialysis 
equilibrium syndrome. The above findings reveal that 
most of the patients undergoing hemodialysis during in-
tra dialysis had medium risk and in the post dialysis most 
of them had low risk of developing dialysis disequilibri-
um syndrome. The findings of the analysis revealed in 
that during intra dialysis 25(41.7%) had mild and mod-
erate symptoms and 10(16.6%) had had severe symptoms 
of dialysis equilibrium syndrome whereas in the post 

dialysis, 42(70%) had mild symptoms, 16(26.7%) had 
moderate symptoms and 2(3.3%) had severe symptoms 
of dialysis equilibrium syndrome. The above findings 
inferred that most of the patients had mild to moderate 
symptoms during Intra dialysis and during the post dial-
ysis most of the patients had mild symptoms of develop-
ing dialysis disequilibrium syndrome. The above findings 
turned into supported through a comparable take a look 
at performed through Yoga Touched, et al., (2013) to set 
up Dialysis disequilibrium syndrome brought on through 
Neoplastic meningitis in an affected person receiving 
preservation hemodialysis. These findings indicated that 
DDS turned into brought on through Neoplastic menin-
gitis because of ovarian most cancers’ metastasis. The take 
a look at concluded that neoplastic meningitis ought to 
be taken into consideration and excluded in hemodialysis 
sufferers with dialysis disequilibrium syndrome and ma-
lignancy through cytological exam of the cerebrospinal 
fluid even though cerebral imaging indicates no apparent 
lesions [11]. The correlation between the risk factors and 
signs & symptoms of dialysis disequilibrium syndrome 
among patients undergoing during hemodialysis. The 
correlation between variables was calculated using Karl 
Pearson Correlation coefficient. The Correlation coeffi-
cient value r = 0.501 indicates a positive moderate correla-
tion between risk factors and signs & symptoms during 
intradialysis among patients undergoing hemodialysis at 
p=0.001*** indicating high statistical significance. This 
implies that since most of the patients undergoing hemo-
dialysis had medium risk of developing dialysis disequi-
librium syndrome, the signs & symptoms among them 
was also found to be mild to moderate. the correlation 
between the risk factors and signs & symptoms of dial-
ysis disequilibrium syndrome among patients under-
going hemodialysis in the post dialysis. The correlation 
between variables was calculated using Karl Pearson Cor-
relation coefficient. The Correlation coefficient value r = 
0.404 indicates a mild positive correlation between risk 
factors and signs & symptoms in the post dialysis among 
patients undergoing hemodialysis at p=0.001*** indicat-
ing high statistical significance. This implies that since 
most of the patients undergoing hemodialysis had low 
risk of developing dialysis disequilibrium syndrome, the 
signs & symptoms among them was also found to be low/
mild. The above finding was supported by a survey car-
ried out by Jessy K. Pena-Esparragoza, MD, (SEP., 2020)., 
the established “Predictors of Symptoms: An Analysis of 
Data From the Hemodialysis Study” researcher reveals 
Overall, symptoms occurred in 10.7% of HD sessions [9]. 
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The associated between the risk factor of dialysis disequi-
librium syndrome with selected demographic variables 
was established by using the One Way ANOVA and Un-
paired ‘’t test. The findings from the table 6 shows that 
the demographic variables age (F=3.661, p=0.032) and 
co-morbidity (F=2.526, p=0.040) showed statistically 
significant association with level of risk factors of dialy-
sis equilibrium syndrome among patients undergoing 
hemodialysis at p<0.05 level. The demographic variable 
co-morbidity (F=3.271, p=0.012) showed association 
with signs & symptoms of dialysis equilibrium syndrome 
among patients undergoing hemodialysis which was sta-
tistically significant at p<0.05 level. 

The findings of the analysis revealed in table showed 
that the demographic variable preexisting neurologi-
cal abnormalities (F=6.494, p=0.003) showed associ-
ation with level of risk factors of dialysis equilibrium 
syndromeamong patients undergoing hemodialysis 
which was statistically significant at p<0.05 level. 

CONCLUSION
The dialysis disequilibrium syndrome was initially 

described over 50 years ago. Although our understand-
ing of syndrome is more complete now, many details re-
main unknown. Once the syndrome has developed, it is 
very high mortality rate. This is truly a condition where 
“an ounce of prevention is worth a pound of cure. ”So 
early detection of DDS (Dialysis Disequilibrium Syn-
drome) is very impotent action to reduced severity of 
mortality rate. In this descriptive study explain signifi-
cance of demographic and clinical variables to develop 
Dialysis Disequilibrium Syndrome(DDS). 
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ABSTRACT
Background: Delirium is a major mental impairment that 
causes clouded thinking and diminished environmental aware-
ness. The intensive care unit frequently deals with the serious 
issue of delirium. Early hospitalization for a number of acute 
and chronic disorders sometimes involves it. It is linked to high-
er mortality, extended mechanical ventilation, and extended 
hospital stays. ABCDE tool was an effective tool for preven-
tion of delirium. Hence the study was aimed to conduct the 
study to determine the effect of ABCDE bundle implementation 
on prevention of delirium on mechanical ventilation patients. 
Methods: Quasi experimental research design with 60 samples 
who met the inclusion criteria at Saveetha Medical College and 
Hospital. Samples were selected by purposive sampling tech-
nique and were assigned into the experimental group (n=30) 
and the control group (n=30). Pre-test assessment on delirium 
was assessed by using intensive care delirium screening check-
list for both groups. Experimental group were received ABCDE 
bundle care. The control group was received the routine care 
of the hospital. Post-test assessment of delirium was by using 
same tool was done at the end assessed after the extubation 
for both groups. Results: The comparison of pretest level of 
delirium among mechanical ventilation patients between the 
experimental and control group revealed that the calculated 
student independent ‘t’ test value of t = 1.190 were not found 
to be statistically significant. The comparison of post test level 

of delirium among mechanical ventilation patients between the 
experimental and control group revealed that the calculated 
student independent‘t’ test value of t = 4.584 were found to 
be statistically significant at (p<0.001) level. Conclusion: The 
study concluded that there is a significant effectiveness of ABC-
DE bundle on prevention of delirium in patients on mechanical 
ventilation in the ICU. 
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Introduction
An intensive care unit (ICU), additionally called 

an intensive remedy unit or intensive treatment unit 
(ITU) or critical care unit (CCU), is a unique branch 
of a health facility or fitness care facility that provides 
extensive care medicine (1). Intensive care represents 
the very best degree of affected person care and rem-
edy specific for severely sick sufferers with probably 
recoverable life-threatening conditions (2). Mechanical 
ventilation, assisted ventilation or intermittent man-
datory ventilation (IMV), is the medical time peri-
od for the use of a device referred to as a ventilator 
to absolutely or in part provide artificial ventilation. 
MV facilitates flow air into and out of the lungs, with 
the primary purpose of assisting the transport of oxy-
gen and elimination of carbon dioxide (3). Mechanical 
ventilation is essential to maintain life in acute settings 
subsequently its control is an important subject mat-
ter for physicians and healthcare workers to recognize 
and observe safely (4). 

Delirium is a disturbance of consciousness, evolved 
over a quick duration of time, in which inattention is 
followed via way of means of a change in cognition 
and/or perceptual disturbance. Delirium takes place 
in a variety of health care settings and influences 
among 15% to 20% of popular medical institution pa-
tients, which includes as many as 80% of critically ill, 
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intensive care unit (ICU) patients receiving mechani-
cal ventilation (5-9). 

The ABCDE bundle incorporates Assess, prevent, 
manage: pain, Both spontaneous awakening, breath-
ing trails, Coordination (or choice of sedative), Delir-
ium monitoring and management, and Early mobil-
ity on a daily basis to minimize potential deleterious 
effects from prolonged hospitalization, including the 
development of delirium. The ABCDE bundle care is 
a multidisciplinary approach to patient care that uti-
lizes health care professions such as nurses, respiratory 
care practitioners (RCPs), physicians, and rehabilita-
tion specialists to reduce the incidence and duration 
of delirium (10-13). Implementation of the ABCDE bun-
dle has introduced extensive alternate to critically ill 
patient care. Patients are no longer deeply sedated, 
disconnected from their surroundings, and immobile; 
they may be gently sedated, and capable of have inter-
action and exercise (14-15). 

Material and Methods
Quasi experimental research study was conducted 

at Saveetha Medical College and Hospital after obtain-
ing formal permission from hospital authority. The 
study was conducted between the period of 14.04.2022 
to 14.06.2022.A total of 60 samples who met the in-
clusion criteria were selected from MICU and SICU 
by using non purposive sampling technique and were 
assigned into experimental group (n=30) and the 
control group (n=30). Patients who were mechanical-
ly ventilated, aged between 18 to 60 years, length of 
stay in ICU > 48 hours, no agitation, no myocardial 
infarction in past 24 hours, patients with normal intra 
cranial pressure were included for the study. Mechani-
cally ventilated patients who had suffering severe head 
trauma, cerebrovascular sequelae, and non-commu-
nicable patients with cognitive disorders, congestive 
cardiac failure, sepsis, intracranial pressure increased 
more than 50% from first ICU measure for hospitaliza-
tion, quadriplegia, score on Glasgow Coma Scale less 
than 8 without use of sedatives, prolonged restraints 
and immobility, status epilepticus, neuromuscular dis-
ease or limb movement disorder, allergy to sedatives 
and analgesics were excluded from the study. The in-
vestigators explained the purpose of the study to the 
participants care takers in their own regional language 
and clarified the doubt. Informed consent was ob-
tained from the participants care takers after assuring 
confidentiality. Ethical approval was obtained from 

the Institutional Ethical Committee of Health Scienc-
es under Saveetha Institute of Medical and Technical 
Sciences. Demographic variables and clinical variables 
were collected by using a structured questionnaire in 
interview method. Pre-test assessment on level of de-
lirium was assessed by using Intensive Care Delirium 
Screening Checklist (ICDSC) for both groups. Exper-
imental group were received the ABCDE bundle care 
along with the routine care. In ABCDE Bundle “ A ” 
refers Assess, prevent, manage pain, Behavioral Pain 
Scale (BSC) will be used to assess the Pain, “ B ” refers 
Both Spontaneous Awakening Trail (SAT) and Spon-
taneous Breathing Trail (SBT), SAT will be assessed by 
Richmond Agitation & Sedation Scale (RASS), “ C ” 
refers Coordination of both SAT and SBT, Choice of 
analgesia, “ D ” refers Delirium : Assess, prevent and 
manage, Delirium will be assessed by ICDSC, “ E ” 
refers Early physical mobility and Exercise. The con-
trol group was received the routine care of the hospi-
tal. Post-test assessment of level of delirium by using 
same tool was done after the extubation for both ex-
perimental and control groups. The ethical principles 
were adhered to protect the rights of the samples and 
maintained confidentiality throughout the study. The 
data were analyzed by descriptive and inferential sta-
tistical methods using SPSS statistical package and the 
probability of 0.05 or less was taken as statistically sig-
nificant. 

Results

Section A: Description of demographic and 
clinical variables of patients on mechanical 
ventilation

The table 1 shows that, most of the mechanical-
ly ventilated patients, 13(43.3%) in the experimental 
group and 12(40%) in the control group were aged 
between 38 – 60 years, 16(53.3%) in the experimental 
group and 20(66.7%) in the control group were male, 
22(73.3%) in the experimental group and 26(86.7%) in 
the control group were married, 23(76.7%) in the ex-
perimental group and 25(83.3%) in the control group 
belonged to nuclear family, 1(63.3%) in the experi-
mental and control group were educated and 24(80%) 
in the experimental group and 27(90%) in the control 
group were employed. 

The table 2 shows that, most of the mechanical-
ly ventilated patients, 12(40%) in the experimental 
group and 9(30%) in the control group were primarily 
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diagnosed of respiratory cause for admission in ICU, 
25(83.3%) in the experimental group and 28(93.3%) 
in the control group had GCS score of between 12 – 
15, 23(76.%) in the experimental group and 26(86.7%) 
in the control group were no under sedation and 
20(66.7%) in the experimental group and 21(70%) in 
the control group had stayed in ICU for 5 – 10 days. 

Section B: Description of level of delirium in 
experimental and control group

The table 3 shows that in the pretest of experimen-
tal group, 19(63.3%) were normal and 11(36.7%) had 
subsyndromal delirium and after the intervention, 
22(73.3%) were normal and 8(26.7%) had subsyndro-
mal delirium. (Figure 1) 

Table 3
Frequency and percentage distribution of pretest and post test 
level of delirium among mechanically ventilated patients in the 
experimental group. N =30

Level of Delirium
Experimental Group

Pretest Post Test
F % F %

Normal (0) 19 63.3 22 73.3
Subsyndromal delirium (1 – 3) 11 36.7 8 26.7
Delirium (4 – 8) - - - -

Table 1
Frequency and percentage distribution of demographic vari-
ables of mechanically ventilated patients in the experimental 
and control group. N = 60(30+30) 

Demographic Vari-
ables

Experimen-
tal Group

Control
Group

Chi-
Square for 
Homoge-

neityF % F %

Age in years
χ2=0.099

d. f=2
p=0.952, 

N. S

18 – 35 years 9 30.0 9 30.0

36 – 60 years 13 43.3 12 40.0

>60 years 8 26.7 9 30.0

Gender χ2=1.111
d. f=1

p=0.292, 
N. S

Male 16 53.3 20 66.7

Female 14 46.7 10 33.3

Marital status

χ2=1.667
d. f=1

p=0.197, 
N. S

Married 22 73.3 26 86.7

Unmarried 8 26.7 4 13.3

Widow/Widower - - - -

Divorced /Separated - - - -

Type of family
χ2=0.417

d. f=1
p=0.519, 

N. S

Nuclear family 23 76.7 25 83.3

Joint family 7 23.3 5 16.7

Extended family - - - -

Educational status χ2=0.000
d. f=1

p=1.000, 
N. S

Educated 19 63.3 19 63.3

Uneducated 11 36.7 11 36.7

Occupational status χ2=1.176
d. f=1

p=0.278
N. S

Employed 24 80.0 27 90.0

Unemployed 6 20.0 3 10.0

N. S – Not Significant

Table 2
Frequency and percentage distribution clinical variables of me-
chanically ventilated patients in the experimental and control 
group. N = 60(30+30) 

Clinical Variables

Experi-
mental
Group

Control 
Group

Chi-
Square for 
Homoge-

neityF % F %

Primary diagnosis for 
admission ICU

χ2=3.186
d. f=5

p=0.671, 
N. S

Respiratory cause 12 40.0 9 30.0

Cardiovascular cause 6 20.0 5 16.7

Neurological cause 6 20.0 6 20,0

Gastrointestinal cause 1 3.3 5 16.7

Sepsis 2 6.7 2 6.7

Metabolic 3 10.0 3 10.0

Clinical Variables

Experi-
mental
Group

Control 
Group

Chi-
Square for 
Homoge-

neityF % F %

Others - - - -
χ2=0.577

d. f=1
p=0.448, 

N. S

Previous history of 
dementia

Yes 5 16.7 3 10.0

No 25 83.3 27 90.0

GCS (Glasscow Coma 
Scale) χ2=1.456

d. f=1
p=0.228, 

N. S
9 – 12 5 16.7 2 6.7

12 – 15 25 83.3 28 93.3

Sedation χ2=1.002
d. f=1

p=0.317, 
N. S

Yes 7 23.3 4 13.3

No 23 76.7 26 86.7

Length of stay in ICU
χ2=0.077

d. f=1
p=0.781

N. S

1 – 5 days - - - -

5 – 10 days 20 66.7 21 70.0

>10 days 10 33.3 9 30.0

N. S – Not Significant
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Figure 1. Percentage distribution of pretest and post test level 
of delirium among mechanical ventilation patients in the exper-
imental group

The table 4 shows that in the pretest of control 
group, 18(60%) were normal and 12(40%) had sub-
syndromal delirium and in the post test, 14(46.7%) 
had subsyndromal delirium, 13(43.3%) were normal 
and 3(10%) had delirium. (Figure 2) 

Table 4
Frequency and percentage distribution of pretest and post test 
level of delirium among mechanical ventilation patients in the 
control group. N =30

Level of Delirium
Experimental Group

Pretest Post Test
F % F %

Normal (0) 18 60.0 13 43.3
Subsyndromal delirium (1 – 3) 12 40.0 14 46.7
Delirium (4 – 8) - - 3 10.0

Figure 2.Percentage distribution of pretest and post test level of 
delirium among mechanical ventilation patients in the control 
group

Section C: Comparison of post-test level 
between the experimental and control group

The table 5 shows that in the experimental group 
the pretest mean score of delirium among mechani-

cal ventilation patients was 1.27±1.23 and the post test 
mean score was 0.17±0.53.The mean difference score 
was 1.10.The calculated paired ‘t’ test value of t=5.508 
was found to be statistically significant at p<0.001 
level which clearly shows that there was significant 
reduction in the level of delirium after the adminis-
tration of ABCDE Bundle among the mechanically 
ventilated patients. This infers that ABCDE Bundle on 
prevention of delirium was found to be effective in re-
ducing the level of delirium on mechanical ventilation 
patients in the experimental group. 

Table 5
Effect of ABCDE Bundle implementation on prevention of de-
lirium among mechanical ventilation patients in experimental 
group. N = 60(30+30) 

Delirium

Pretest Post Test Mean 
Differ-
ence 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Experimen-
tal Group 1.27 1.23 0.17 0.53 1.10↓

t=5.508
p=0.0001, 

S***

Control 
Group 0.90 1.16 1.87 1.96 0.97↑

t=3.250
p=0.003, 

S**
Mean 
Difference 
Score

0.37 1.70
***p<0.001

S – Significant
N. S – Not Signif-

icant
Student 
Indepen-
dent ‘t’ Test 
& p-value

t=1.190
p=0.239

N. S

t=4.584
p=0.0001

S***

The table 5 shows that in the control group the 
pretest mean score of delirium among mechanical 
ventilation patients was 0.90±1.16 and the post test 
mean score was 1.87±1.96.The mean difference score 
was 0.97.The calculated paired ‘t’ test value of t=3.250 
was found to be statistically significant at p<0.01 lev-
el which clearly shows that there was a significant in-
crease in the level of delirium among the mechanical 
ventilation patients in the control group. 

The comparison of pretest level of delirium among 
mechanical ventilation patients between the experi-
mental and control group revealed that the calculated 
student independent ‘t’ test value of t = 1.190 was not 
found to be statistically significant. 

The comparison of post test level of delirium 
among mechanical ventilation patients between the 
experimental and control group revealed that the cal-
culated student independent ‘t’ test value of t = 4.584 
was found to be statistically significant at p<0.001 lev-
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el. This infers that ABCDE Bundle on prevention of 
delirium was found to be effective in reducing the lev-
el of delirium among mechanical ventilation patients 
in the experimental group than the mechanical ven-
tilation patients who had undergone normal hospital 
routine protocol in the control group. (Figure 3) 

Figure 3. Comparison of pretest and post test level of delirium 
among mechanically ventilated patients in the experimental 
and control group

Section D: Association between post-test and 
demographic & Clinical variables 

Chi squire test reveals that the demographic vari-
ables did not show statistically significant association 
with post test level of delirium among mechanical 
ventilation patients in the experimental and control 
group. In experimental group the clinical variable 
primary diagnosis for admission ICU (χ2=13.381, 
p=0.020) had shown statistically significant associa-
tion with post test level of delirium among mechan-
ically ventilated patients in the experimental group at 
p<0.05 level. The other clinical variables did not show 
statistically significant association with post test level 
of delirium among mechanical ventilation patients in 
the experimental and control group. 

Discussion: 
The study finding shows that in the pretest of exper-

imental group, 19(63.3%) were normal and 11(36.7%) 
had subsyndromal delirium and after the interven-
tion, 22(73.3%) were normal and 8(26.7%) had sub-
syndromal delirium and the pretest of control group, 
18(60%) were normal and 12(40%) had subsyndromal 
delirium and in the post test, 14(46.7%) had subsyn-
dromal delirium, 13(43.3%) were normal and 3(10%) 
had delirium. This present study findings were sup-
ported by Khalil NS et. al., (2021) who revealed that 

nearly two-thirds of the patients aged 50 to 59 years 
old, and two-thirds of them had been male. Regarding 
the beyond clinical history, 24.62% of the patients had 
been suffering from COPD, and 15.38% had been di-
agnosed with renal failure. Moreover, in relation to the 
level of focus and mobility status, maximum of the pa-
tients (86.15%) had been aware and almost two-thirds 
of them (64.62%) had been mobile. Regarding the us-
age of sedatives and opioids, almost half (53.85%) of 
patients acquired sedatives, while Opioids were used 
by one-third (30.77%). Moreover, 15.38% had been 
the usage of antipsychotic drugs. revealed that nearly 
two-thirds of the patients aged 50 to 59 years old, and 
two-thirds of them had been male (16).

Conclusion
Patients on mechanical ventilation have increased 

risk of delirium and other psychological problems. 
Early detection and treatment prevents the risk of de-
lirium and other mental health issues. The findings of 
the present study concluded that ABCDE bundle care 
implementation is effective in prevention of delirium 
among patients on mechanical ventilation. Nursing ed-
ucation about ABCDE bundle helps to identifies early 
stage of delirium. ABCDE bundle care implementation 
can be incorporated in the routine treatment protocol 
and utilize this strategy to prevent the level of delirium 
thereby to provide the better quality of life. 
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ABSTRACT
Background: Cerebrovascular disease is defined by the World 
Health Organization from rapidly progressing clinical signs of 
focal impairment of brain function lasting more than 24 hours or 
clinical signs of focal neuropathy due to persistent obstruction 
of the blood supply or intracerebral haemorrhage. Dysphagia, 
or difficulty swallowing, is a serious, life-threatening condition 
that affects many patients in the first hours and days after a 
stroke. Objective: To determine the effectiveness of swallowing 
exercise on dysphagia among patient with Cerebrovascular ac-
cident in experimental group. Methods: A Quasi-experimental 
research design was adopted for the study with 60 samples 
who met the inclusion criteria at Saveetha Medical College and 
Hospital. Samples were selected by using purposive sampling 
technique and samples were assigned into the experimental 
group(N=30) and the control group (N=30). The samples are 
selected by using Gugging swallowing screen scale to pre-test 
assessment both experimental and control group. The experi-
mental group received the swallowing exercises for 10 minutes 
per day before breakfast in the morning for five consecutive 
days. The control group received hospital routine care. The post 
assessments were done by using Gugging Swallowing Screen 
at the end of 5th day of intervention to both the experimental 
and control group. Results: Out of 30 samples in experimental 
group the pretest mean score of dysphagia among dyspha-
gia was 14.0±3.21 and the posttest mean score was 17.0±3.25.

The mean difference score was 3.0.The calculated paired‘t’ test 
value was found to be statistically significant at p<0.001 level. 
Conclusion: The study findings concluded that a significant in 
Gugging swallowing screen scale reduced in dysphagia after 
administration of swallowing exercises on patients with cere-
brovascular accident. 
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Introduction: 
Acute stroke is commonly called cerebrovascular 

accident, but this is not the term of choice for many 
stroke neurologists. A stroke is not an accident. A 
more appropriate and descriptive term would be ‘brain 
attack’, which is similar to ‘heart attack’. Acute stroke is 
defined as an episode of focal neurological dysfunc-
tion. (1) Stroke or cerebrovascular accident (CVA) is 
an acute injury of cerebral perfusion or vasculature. 
About 85% of strokes are is chemic and the rest are 
hemorrhagic. (2) Symptoms such as stroke, muscle 
weakness in the mouth and throat, loss of sensation 
in the tongue, muscle incoordination, and inability to 
cough can affect swallowing. For example, if one half 
of the tongue is damaged, it may be difficult to regur-
gitate food down the throat to effectively trigger the 
swallowing reflex. Or, if certain muscles are affected, 
they may not be closing the airways enough to keep 
food and liquids from entering the lungs. It may be 
incomplete. A stroke can also make it difficult to share 
swallowing difficulties. (3) 

Dysphagia is defined as objective disturbance or 
difficulty swallowing resulting in abnormal delay in 
passage of a liquid or solid bolus. Delays can occur 
during the oropharyngeal or esophageal stages of swal-
lowing. A second aspect of the dysphagia definition is 
the subjective definition. That is, the patient’s sense of 
delayed delivery of a liquid or solid bolus during swal-
lowing. Both descriptions are relevant because some 
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patients may lose sensation of delayed swallowing, but 
objective tests may show that they have dysphagia. 
Additionally, symptoms of delayed swallowing in pa-
tients may be enhanced or mitigated byneurosensory 
dysfunction. (4) acute stroke Dysphagia increases and 
prolongs the risk of aspiration pneumonia, longer hos-
pital stays, increased medical costs, and mortality. (5) 

Dysphagia affects more than 50% of stroke survivors. 
Fortunately, most of these patients regained swallow-
ing function within her 7 days, and only 11-13% re-
mained dysphagic after 6 months. (6, 7) Dysphagia is 
most important in the overall stroke healing process 
and its presence is probably Pulmonary complications, 
especially pneumonia, dehydration, and malnutrition. 
that is it is estimated that 29-50% of acute stroke sur-
vivors have aphasia. (8) 

Comparatively to compensatory interventions em-
ployed for a short-term effect, rehabilitation exercis-
es change and improve the swallowing physiology in 
terms of force, speed, or timing. In order to promote 
neuroplasticity, rehabilitation activities also involve re-
training the neuromuscular systems. This is because 
stressing any muscular system to the limit will alter its 
neural innervation and movement patterns. (9) Dyspha-
gia is frequently treated with swallowing exercises with 
the aim of modifying swallowing physiology and fos-
tering long-term changes. Exercises are anticipated to 
affect bolus flow and swallowing mechanics. Some of 
the swallowing exercises are Masako, Mendelsohn, and 
super-supraglottic. (10) Swallowing treatment is crucial 
for improving quality of life, treating dysphagia, and 
preventing aspiration. (11) In November 2021, Yang S. 
et. al. conducted a undertook a methodical investiga-
tion. The Risk Of Bias In Non-randomized Studies of 
Interventions tool was used to assess the methodolog-
ical quality of individual studies, and the funnel plot 
and Egger’s were used to assess publication bias. In 
comparison to the non-screening group, the screening 
group experienced a considerably lower incidence of 
pneumonia. Pneumonia can be avoided in acute stroke 
patients by early dysphagia assessment. (12) A study on 
the impact of swallowing exercises on stroke patients 
with dysphagia was undertaken in 2021 by Fahriza E. 
and Huzaifah Z. A quantitative experimental research 
design was used for the analysis. Exercises to improve 
swallowing function are effective for stroke patients 
who have dysphagia. With the help of the study’s find-
ings, healthcare facilities may provide swallowing exer-
cises for stroke patients who have dysphagia. (13). 

A study was carried out by Elfetoh EE, et al. (2018) 
to evaluate the efficacy of a swallowing training pro-
gramme on dysphagia after CVS. The study came 
to the conclusion that the swallowing training pro-
gramme for dysphagic patients after stroke is success-
ful in improving patients’ swallowing. (14) Bath PM, 
et al. (2018) carried out a clinical trial study on swal-
lowing therapy for stroke survivors who had trouble 
swallowing. The results demonstrate that swallowing 
therapies shorten hospital stays, lower the risk of de-
veloping pneumonia or a chest infection, and enhance 
swallowing function and recovery from swallowing 
issues. (15) So, the purpose of this study is to assess the 
efficacy of swallowing therapy in acute stroke patients 
with dysphagia admitted to our hospital. 

Material and Methods: 
A Quasi-experimental research design was adopt-

ed for the study. The study was conducting in Saveetha 
Medical College and Hospital, Chennai. An authorized 
formal permission is obtained to Saveetha Medical Col-
lege and Hospital, Chennai. A total of 60 samples who 
met the inclusion criteria were selected by using pur-
posive sampling technique. The samples were selected 
from neurology ward and medical ward. 30 samples 
for experimental group were selected from neurology 
ward and 30 samples for control group were selected 
from medicine ward. After selecting the sample, the 
researcher introduced herself and explained the pur-
pose of the study to the participants. Informed writ-
ten consent is obtained after assuring confidence from 
participants. Ethical approval was obtained from the 
institutional ethical committee of health science under 
the Saveetha institute of medical and technical science. 
Each participant is assessed on the bedside. The de-
mographic variables were collected by using multiple 
choice questionnaires followed by pre-test assessment 
were done by using the Gugging Swallowing Screen for 
both experimental and control group. For experimental 
group, the investigator intervened swallowing exercises 
containing certain exercises for 10 minutes per day be-
fore breakfast in the morning for five consecutive days. 
The patients were educated to do the exercises like su-
praglottic swallowing maneuver, mendelsohnmaneu-
ver, head lifting maneuver, jaw opening exercise, and 
tongue movement exercise on the first day and were 
done for five consecutive days. The control group re-
ceived hospital routine care. The post assessments were 
done by using Gugging Swallowing Screen at the end 
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of 5th day of intervention to both the experimental and 
control group. The data was tabulated and analysed by 
descriptive and inferential statistics. 

Results
Table 1 shows that most of the patients with cere-

brovascular accident, 11(36.7%) in the experimental 
group and 15(50%) in the control group were aged 
between 30 – 40 yrs. 17(56.7%) in the experimental 
group and 21(70%) in the control group were male, 
20(66.7%) in the experimental group and 20(66.7%) 
in the control group were Hindu, 13(43.3%) in the ex-
perimental group and 13(43.3%) in the control group 
had primary school education. 11(36.7%) in the exper-
imental group were unemployed & private employees 
respectively and 13(43.3%) in the control group were 
unemployed. 19(63.3%) in the experimental group 
and 27(90%) in the control group were married. 

Table 1
Frequency and percentage distribution demographic variables 
of patients with cerebrovascular accident in the experimental 
and control group. N = 60(30+30) 

Demographic 
Variables

Experimental
Group

Control 
Group

Chi-Square 
for Homo-

geneityF % f %
Marital status χ2=7.891

d. f=2
p=0.019

S*

Married 19 63.3 27 90.0
Unmarried 5 16.7 3 10.0
Widow/Widower 6 20.0 0 0

Table 2 shows that most of the patients with cere-
brovascular accident 18(60%) in the experimental and 
control group had diabetes mellitus and hypertension 
as comorbid illness, 18(60%) in the experimental and 
control group had regularly taking medication histo-
ry of anti-diabetic & anti-hypertensive medications, 
19(63.3%) in the experimental and 21(70%) in the 
control group had ischemic stroke, 25(83.3%) in the 
experimental group and 21(70%) in the control group 
had acute stroke. 16(53.3%) in the experimental group 
and control group had Glasscow Coma Scale score 
between 6 – 8, 17(56.7%) in the experimental group 
had right hemisphere of brain affected and 15(50%) 
in the control group had right and left hemisphere of 
brain affected, 19(63.3%) in the experimental group 
and 17(56.7%) in the control group had illness for 
less than 3 months and 19(63.3%) in the experimental 
group and 17(56.7%) in the control group had onset of 
dysphagia for less than 3 months. 

Table 2
Frequency and percentage distribution clinical variables of pa-
tients with cerebrovascular accident in the experimental and 
control group. N = 60(30+30) 

Clinical Variables
Experimen-
tal Group

Control
Group

Chi-Square 
for Homo-

geneityf % f %
Duration of illness χ2=0.278

d. f=1
p=0.018 S*

Less than 3 months 19 63.3 17 56.7
4 – 6 months 11 36.7 13 43.3

Table 3 shows that in the pretest of experimental 
group, 18(60%) had moderate dysphagia and 12(40%) 
had slight dysphagia but in the post test, 12(40%) had 
no dysphagia and 9(30%) had slight dysphagia and 
moderate dysphagia.

Table 3
Frequency and percentage distribution of pretest and posttest 
level of dysphagia among patients with cerebrovascular acci-
dent in the experimental group. n =30

Level of Dysphagia
Experimental Group

Pretest Post Test
F % F %

No dysphagia (20) 0 0 12 40.0
Slight dysphagia (15-19) 12 40.0 9 30.0
Moderate dysphagia (10-14) 18 60.0 9 30.0
Severe dysphagia (0-9) 0 0 0 0

Table 4 shows that in the pretest of control group, 
20(66.7%) had moderate dysphagia and 10(33.3%) 
had slight dysphagia but in the post test, 17(56.7%) 
had moderate dysphagia, 8(26.6%) had slight dyspha-
gia, 5(16.7%) no dysphagia. 

Table 4
Frequency and percentage distribution of pretest and posttest 
level of dysphagia among patients with cerebrovascular acci-
dent in the control group. n =30

Level of Dysphagia
Control Group

Pretest Post Test
F % F %

No dysphagia (20) 0 0 5 16.7
Slight dysphagia (15-19) 10 33.3 8 26.6
Moderate dysphagia (10-14) 20 66.7 17 56.7
Severe dysphagia (0-9) 0 0 0 0

Table 5 shows that in the experimental group the 
pretest mean score of dysphagia among dysphagia was 
14.0±3.21 and the posttest mean score was 17.0±3.25.
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The mean difference score was 3.0.The calculated 
paired‘t’ test value of t=11.061 was found to be statis-
tically significant at p<0.001 level which clearly shows 
that there was significant improvement in the level of 
dysphagia after the application of swallowing exercis-
es among the patients with cerebrovascular accident. 
This infers that swallowing exercises on dysphagia was 
found to be effective in reducing the level of dysphagia 
among patients with cerebrovascular accident in the 
experimental group. 

Table 5: Effectiveness of swallowing exercises on dysphagia 
among patients with cerebrovascular accident in experimental 
group. N = 30

Variable

Pretest Post Test Mean 
Differ-
ence 
Score

Paired ‘t’ 
test &

p-valueMean S. D Mean S. D

Experimen-
tal Group 14.00 3.21 17.00 3.25 3.0

t=11.061
p=0.0001, 

S***

Figure 1: Boxplot showing the effectiveness of swallowing exer-
cises on dysphagia among patients with cerebrovascular acci-
dent in experimental group 

Table 6 shows that comparison of posttest level of 
dysphagia among patients with cerebrovascular ac-
cident between the experimental and control group 
revealed that the calculated student independent ‘t’ 
test value of t = 4.080 was found to be statistically sig-
nificant at p<0.001 level. This infers that swallowing 
exercises on dysphagia on reduction of dysphagia was 
found to be effective in reducing the level of dysphagia 
among patients with cerebrovascular accident in the 
experimental group than the patients with cerebrovas-
cular accident who had undergone normal hospital 
routine protocol. 

Table 6
comparison of posttest level of dysphagia in experimental and 
control group N=60(30+30) 

Variables

Pretest Post Test Mean 
Differ-
ence 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Experi-
mental 
Group

14.00 3.21 17.00 3.25 3.33
t=4.080

p=0.0001
S***

Control 
Group 13.30 2.82 13.67 3.08 0.70

t=0.898
p=0.373

N. S
***p≤0.001
S – Significant
N. S – Not Significant

The table 7 shows that the demographic variable 
gender (χ2= 6.018, p=0.049) had shown statistically 
significant association with posttest level of dyspha-
gia among patients with cerebrovascular accident at 
p<0.05 level.

Table 7 
Association of posttest level of dysphagia among patients with 
cerebrovascular accident with their selected demographic vari-
ables in the experimental group. n = 30

Demographic 
Variables Frequency Chi-Square test & 

p-value
2.Gender χ2=6.018

d. f=2
p=0.049, S*

Male 17
Female 13

The table 8 shows that the clinical variable patients 
Glasscow Coma scale (χ2= 10.269, p=0.036) had 
shown statistically significant association with posttest 
level of dysphagia among patients with cerebrovascu-
lar accident at p<0.05 level. 

Table 8
Association of posttest level of dysphagia among patients with 
cerebrovascular accident with their selected clinical variables in 
the experimental group. n = 30

Clinical Variables Frequency Chi-Square 
test & p-value

Patients Glasscow coma scale
χ2=10.269

d. f=4
p=0.036, S*

6 – 8 16
8 – 9 9
10 – 12 5

Discussion: 
According to current study results shows that out 

of 30 samples in the pretest of experimental group, 
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18(60%) had moderate dysphagia and 12(40%) had 
slight dysphagia but in the post test, 12(40%) had no 
dysphagia and 9(30%) had slight dysphagia and mod-
erate dysphagia. Out of 30 samples in control group, 
in the pretest 20(66.7%) had moderate dysphagia and 
10(33.3%) had slight dysphagia but in the post test, 
17(56.7%) had moderate dysphagia, 8(26.6%) had 
slight dysphagia, 5(16.7%) had no dysphagia. The 
present study was funded by Shashi Khan et al. (2018), 
used a quasi-experimental approach. The study’s find-
ings showed that all 30 CVA patients in the group had 
severe dysphagia based on a pretest evaluation of swal-
lowing skills. At the end of fifteen days of observation 
following the delivery of a swallowing intervention 
exercise, the majority of six of them had advanced to 
no dysphagia, six had progressed to mild dysphagia, 
and ten had progressed to moderate dysphagia. (16) In 
present study results of the current study, out of 30 
samples in the experimental group, the mean dyspha-
gia score on the pretest was 14.03.21, and the mean 
score on the posttest was 17.03.25.3.0 was the average 
difference score. The estimated paired’t’ test result of 
t=11.061 was determined to be statistically significant 
at the p0.001 level, clearly demonstrating that the level 
of dysphagia among the patients with cerebrovascular 
accident significantly improved after the administra-
tion of swallowing exercises. This implies that indi-
viduals with cerebrovascular accidents in the experi-
mental group found swallowing exercises to be useful 
in lowering their level of dysphagia and risk of aspi-
ration. The purpose of the current study, which was 
sponsored by Krajczy E, et al. (2019), was to assess the 
benefits of swallowing treatment in patients who had 
recently experienced a stroke. The study demonstrat-
ed the value of swallowing therapy in lowering stroke 
patients’ dysphagia levels. (17) 

In the current study finding revealed that compari-
son of posttest level of dysphagia among patients with 
cerebrovascular accident between the experimental 
and control group revealed that the calculated student 
independent ‘t’ test value of t = 4.080 was found to be 
statistically significant at p<0.001 level. This infers 
that swallowing exercises on dysphagia on reduction 
of dysphagia was found to be effective in reducing the 
level of dysphagia among patients with cerebrovascu-
lar accident in the experimental group than the pa-
tients with cerebrovascular accident who had under-
gone normal hospital routine protocol. The current 
study, which was funded by Byeon H, et al. (2020), 

investigated the effects of a compound swallowing 
therapy on the ability of stroke patients to swallow. 
The outcome demonstrated that swallowing therapy 
can be more successful when it is delivered to an inter-
ventional group as opposed to a control group. (18) The 
study findings shows that out of 30 samples in exper-
imental group, the demographic variable gender (χ2= 
6.018, p=0.049) and clinical variable patients Glass 
cow Coma scale (χ2= 10.269, p=0.036) had shown 
statistically significant association with posttest lev-
el of dysphagia among patients with cerebrovascular 
accident at p<0.05 level. Spontaneous swallowing fre-
quency has the potential to detect dysphagia in acute 
stroke, but the current investigation does not confirm 
Crary MA, et al(2013) findings. It has been noted that 
consciousness level influences swallowing. Literature 
revealed that there is no significant correlation be-
tween frequency rate of swallowing and GCS score 
when using GCS as a metric of consciousness. (19) 

Conclusion: 
Among CVA patients, dysphagia is the most often 

reported and widespread symptom. For many CVA pa-
tients, this poses a serious issue that lowers their quality 
of life. According to the findings of this study, practis-
ing dysphagia exercises was a successful way to help pa-
tients who had trouble swallowing. The study findings 
concluded that a significant in Gugging swallowing 
screen scale reduced in dysphagia after administration 
of swallowing exercises on patients with cerebrovascu-
lar accident. These exercises are a straightforward solu-
tion that are simple to put into practice. 
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ABSTRACT
Background: Capnography is an essential instrument for 
tracking metabolic and respiratory activity. According to the 
the ETCO2 level to predict metabolic acidosis with patient with 
mechanical ventilation admitted in ICU. Purpose: The purpose 
of current study was to predict the metabolic acidosis among 
patient on mechanical ventilator support. Materials and 
methods; A study was descriptive-analytical study design, was 
conducted in the host institution of Saveetha Medical College 
and Hospitals. There were 60 samples in ICU using purposive 
sampling techniques on the inclusion criteria within 24 hours 
of admission. In ICU collect data from every intubated patient 
with mechanical ventilator support along with ETCO2 probe 
connecting to the Endotracheal tube, Monitoring capnography 
values and comparison with the ABG values to predict metabol-
ic acidosis. Results: Out of 60 samples with respect to capnog-
raphy with EtCO2 the mean score of Bicarbonate level among 
patients with metabolic acidosis was 21.97±3.37 and the mean 
score of ETCO2 was 44.70±7.24.The calculated Karl Pearson’s 
Correlation value of r = -0.303 shows a negative correlation 
which was found to be statistically significant at p<0.05 lev-
el. Totally 36 samples increased ETCO2 values along with 35 
samples decreased blood bicarbonate levels. This clearly infers 
that when the ETCO2 level increases their ultimately Bicarbonate 
level among the patient’s metabolic acidosis admitted in ICU 

decreases. Conclusion: The capnography ETCO2 values are 
good and effective tool for predicting the metabolic acidosis 
among critically ill patients in intensive care unit. 

Keywords
Capnography, ETCO2, Mechanical Ventilation, Metabolic Aci-
dosis
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INTRODUCTION: 
Acid-base balance is the homeostatic regulation of 

pH of the body›s extracellular fluid (ECF). The prop-
er balance between the acids and bases (i. e. The pH) 
in the ECF is crucial for the normal physiology of the 
body and for cellular metabolism [1]. The pH of the 
intracellular fluid and the extracellular fluid need to 
be maintained at a constant level [2]. The pathogen-
esis of common conditions (diabetes, renal failure, 
drug intoxication) affecting acid–base balance is as-
sessed as well as potential treatment strategies. Acid–
base balance may play a role in calcium retention and 
thus bone health. The organic acids produced during 
metabolism lower blood pH through increased pro-
duction of H+ ions. Sulphur-containing amino acids in 
meat and cereals are oxidized in the liver and lower 
blood ph. [3] 

The organic acids produced during metabolism 
lower blood pH through increased production of H+ 
ions. Sulphur-containing amino acids in meat and ce-
reals are oxidized in the liver and lower blood ph. The 
excess acid requires buffering to keep the pH of arte-
rial blood tightly between 7.35 and 7.45.Alkaline salts, 
such as calcium phosphates, can be released from the 
skeleton to maintain systemic ph. Foods that contrib-
ute alkaline salts, such as the potassium in fruits and 
vegetables or the calcium and magnesium in dairy, are 
thought to provide this buffering action and protect 
against bone resorption. This idea is controversial be-
cause the data are inconsistent [4] End-tidal carbon 
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dioxide (ETCO2) is the level of carbon dioxide that is 
released at the end of an exhaled breath. ETCO2 levels 
reflect the adequacy with which carbon dioxide (CO2) 
is carried in the blood back to the lungs and exhaled. 
Available evidence has established that ETCO2 mea-
surement can provide an indication of cardiac output 
and pulmonary blood flow [5]. Non-invasive meth-
ods for ETCO2 measurement include capnometry and 
capnography. Capnometry provides a numerical value 
for ETCO2.In contrast, capnography delivers a more 
comprehensive measurement that is displayed in both 
graphical (waveform) and numerical form [6]. 

Capnography devices are configured as either side 
stream or mainstream. In a side stream configuration, 
the CO2 sensor is located in the monitoring device, 
which is at a distance from the patient. The exhaled 
CO2 is diverted from the airway into the device via a 
sampling tube of six to eight feet in length, which is 
attached to the breathing circuit fitted to the patient. 
In the case of a mainstream configuration, the CO2 
sensor and a sampling cell are integrated into a small 
device that connects directly at the airway, between 
the breathing circuit and endotracheal tube (ETT). 
Side stream devices can monitor both intubated and 
non-intubated patients, while mainstream devices are 
most often limited to intubated patients. [7] 

The American Heart Association’s Advanced 
Cardiovascular Life Support guidelines, for example, 
now carry recommendations for the use of quanti-
tative waveform capnography during CPR. Emerg-
ing evidence and expert recommendations also sug-
gest that capnography may be valuable in the early 
post-operative period. Post-operative patients, espe-
cially those with a known history of obstructive sleep 
apnea or who are receiving high doses of opioids for 
the management of pain, are at an increased risk of 
adverse respiratory events. Some experts believe that 
monitoring ventilation with EtCO2 measurement, in 
addition to pulse oximetry, could improve patient 
safety and post-operative clinical outcomes [8]. 

In 2021, the Canadian Anesthesiologists Society 
(CAS) updated its guidelines to make capnography 
part of the standard of care in the practice of anes-
thesia in Canada. Specifically, the CAS guidelines re-
quire continuous use of capnography in monitoring 
patients during general anesthesia and sedation [9]. 
Capnography provide information CO2 production, 
pulmonary (lung) perfusion, alveolar ventilation, re-
spiratory patterns, and elimination of CO2 from the 

anaesthesia breathing circuit and ventilator. The shape 
of the curve is affected by some forms of lung disease; 
in general, there are obstructive conditions in which 
the mixing of gases within the lung is affected. Con-
ditions such as pulmonary embolism and congenital 
heart disease, which affect perfusion of the lung, do 
not, in themselves, affect the shape of the curve, but 
greatly affect the relationship between expired CO2 
and arterial blood CO2.Capnography can also be used 
to measure carbon dioxide production, a measure of 
metabolism [10]. 

MATERIAL AND METHODS
Study Design: A descriptive – analytical study de-

sign was adopted to predict metabolic acidosis among 
patients with mechanical ventilation in Intensive care 
unit. 

Study Setting: The study is conducted in Emergen-
cy medicine department at Saveetha Medical College 
and Hospital, Thandalam. It is 1500 bedded super-spe-
cialty hospital with 40 intensive care beds. The Inten-
sive care unit department unit is highly equipped and 
organized specialty area staffed by specially trained 
physician, staff nurses. Approximately 90-110 patients 
are admitted in a month among that 60% of patients 
were on metabolic acidosis. 

Subjects: The population of the study is patients 
with mechanical ventilation support. Consisting 
 Patients with Suspected sepsis, Acute gastroenteri-
tis, Renal failure DKA [Diabetic Keto acidosis], 
Other disorders with metabolic acidosis. i. e., drug 
toxicity. According to that collect purposive sam-
pling technique based data every morning new 
cases within 24 hours of admission along with me-
chanical ventilation support and capnographicaical 
values collected and plotted, then same patients 
collecting ABG values for the purpose of predicting 
metabolic acidosis. 

Intervention details: After collecting the capno-
graphical value such as the ETCO2 values and ABG 
collecting after sometime, making comparison be-
tween two values find out and predicting the meta-
bolic acidosis by using this values. The ETCO2 values 
increasing at the same patient ABG value such as the 
PCO2 value increased and bicarbonate HCO3 values 
as decreased that indicates an metabolic acidosis. 

Outcome; The final output of conducting study the 
ETCO2 values is the primary indicator for detecting 
metabolic acidosis when comparing the ABG values. 
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RESULTS AND DISCUSSION 
The table 1 shows that most of the patients laborato-

ry findings, 24(40%) had total WBC count in the range 
between 4000 – 11000 cells and >11000 cells, 28(46.6%) 
had hemoglobin level between 11 – 17 mg/dl, 25(41.6%) 
had urea level between 19 – 45 mmol / lit, 28(46.7%) 
had creatinine level between 0.66 to 1.2 mEq. lit and 
21(35%) had blood sugar level of <110 mg/dl. 

Table 1
Frequency and percentage distribution of laboratory findings 
of patients with mechanical ventilation admitted in ICU. N = 60

Laboratory Findings Frequency Percentage
Total WBC count
<4000 cells 12 20.0
4000 – 11000 cells 24 40.0
>11000 cells 24 40.0
Hemoglobin level
<10 mg/dl 16 26.7
11 – 17 mg/dl 28 46.6
>17 mg/dl 16 26.7
Urea level
<19 mmol / lit 13 21.7
19 – 45 mmol / lit 25 41.6
>45 mmol / lit 22 36.7
Creatinine
0.66 mEq/lit 14 23.3
0.66 to 1.2 mEq/lit 28 46.7
>2 mEq/lit 18 30.0
Blood sugar
<110 mg/dl 21 35.0
120 – 100 mg/dl 19 31.7
200 mg/dl 20 33.3

The table 2 shows that most of the patients ABG 
values, 24(40%) had total WBC count in the range be-
tween 4000 – 11000 cells and >11000 cells, 28(46.6%) 
had hemoglobin level between 11 – 17 mg/dl, 25(41.6%) 
had urea level between 19 – 45 mmol / lit, 28(46.7%) 
had creatinine level between 0.66 to 1.2 mEq. Lit and 
21(35%) had blood sugar level of <110 mg/dl. 

The table 3 shows that mean score of Bicarbon-
ate level among patients with metabolic acidosis 
was 21.97±3.37 and the mean score of ETCO2 was 
44.70±7.24.The calculated Karl Pearson’s Correlation 
value of r = -0.303 shows a negative correlation which 
was found to be statistically significant at p<0.05 level. 
This clearly infers that when the ETCO2 level increases 
their ultimately Bicarbonate level among the patient’s 
metabolic acidosis admitted in ICU decreases. 

Table 2
Frequency and percentage distribution of ABG values among 
patients with metabolic acidosis admitted in ICU. N = 60

ABG Values Frequency Percentage

pH

<7.35 35 58.3

7.35 to 7.45 15 25.0

>7.45 10 16.7

Bicarbonate levels

<22 35 56.7

22 – 26 mmol/lit 15 25.0

>26 mmol/lit 11 18.3

PaCO2

<35 11 18.3

35 – 45 13 21.7

>45 mmol/lit 36 60.0

PaO2

<75 mmHg 22 36.7

70 – 100 mmHg 24 40.0

>100 mmHg 14 23.3

ETCO2

<30 mmHg 10 16.7

30 – 40 mmHg 14 23.3

>45 mmHg 36 60.0

Table 3
Correlation between the Bicarbonate and ETCO2 among pa-
tients with metabolic acidosis admitted in ICU. N = 60

Variables Mean S. D Karl Pearson’s 
‘r ’ & p-value

Bicarbonate Level 21.97 3.37 r= – 0.303
p=0.018, S*ETCO2 44.70 7.24

*p<0.05, S – Significant

Regression analysis was used to determine the cor-
relation of ETCO2 and all related ABG parameters. 
Demonstrating the correlation of baseline ETCO2 
with each of the ABG parameters as a model, we 
found that the correlations of ETCO2 with HCO3 
– and PaCO2 were significant, while no significant 
correlations were observed for any of the other pa-
rameters. This showed that HCO3 – and PaCO2 are 
the significant predictors of ETCO2 among the ABG 
variables. (Figure 1) 



740 | Cardiometry | Issue 26. February 2023

 

Figure 1: Scatter Dot diagram showing the correlation between 
the Bicarbonate and ETCO2 among patients with metabolic ac-
idosis admitted in ICU

The table 4 shows that the demographic variable pri-
mary etiology for admission to ICU (χ2=19.440, p=0.035) 
had shown statistically significant association with level of 
Bicarbonate level among patients with metabolic acidosis 
admitted in ICU at p<0.05 level did not show statistically 
significant association with post test level of Bicarbonate 
level among patients with metabolic acidosis admitted in 
ICU. The other demographic variables did not show statis-
tically significant association with level of ETCO2 among 
patients with metabolic acidosis admitted in ICU. 

Table 4
Association of level of bicarbonate level and ETCO2 level 
among patients with metabolic acidosis admitted in ICU with 
their selected clinical variables. N = 60

Demographic Variables Frequency

Chi-Square test & 
p-value

Bicarbon-
ate Level ETCO2

Age χ2=1.855
d. f=4

p=0.762
N. S

χ2=6.086
d. f=4

p=0.193
N. S

18 – 30 years 17
30 – 60 years 24
>60 years 19
Gender χ2=3.353

d. f=2
p=0.187

N. S

χ2=0.330
d. f=2

p=0.848
N. S

Male 35

Female 25
Primary etiology for 
admission to ICU

χ2=19.440
d. f=10

p=0.035
S*

χ2=10.872
d. f=10

p=0.368
N. S

Suspected sepsis 12

Acute Gastroenteritis 10

Renal failure 10

DKA 11

Drug toxicity 8
Others 9

Demographic Variables Frequency

Chi-Square test & 
p-value

Bicarbon-
ate Level ETCO2

Co-morbidities

χ2=8.257
d. f=8

p=0.409
N. S

χ2=9.139
d. f=8

p=0.331
N. S

Hypertension 11

Diabetes mellitus 17

CKD 16

Both A and B 8

Others 8

*p<0.05, S – Significant, N. S – Not Significant

The table 5 shows that the clinical variables did 
not show statistically significant association with 
level of bicarbonate level among patients with met-
abolic acidosis admitted in ICU. The clinical vari-
ables heart rate (χ2=13.437, p=0.037) and body 
temperature (χ2=9.928, p=0.042) had shown statis-
tically significant association with level of ETCO2 
level among patients with metabolic acidosis ad-
mitted in ICU at p<0.05 level did not show statis-
tically significant association with post test level of 
ETCO2 level among patients with metabolic acido-
sis admitted in ICU. 

Table 5
Association of level of bicarbonate and ETCO2 level among pa-
tients with metabolic acidosis admitted in ICU with their select-
ed clinical variables. N = 60

Clinical Variables Frequency
Chi-Square test & p-value

Bicarbonate 
Level ETCO2

Heart rate
χ2=8.223

d. f=6
p=0.222

N. S

χ2=13.437
d. f=6

p=0.037
S*

<60 bpm 16

60 – 100 bpm 26

>100 bpm 18

MAP χ2=0.211
d. f=2

p=0.900
N. S

χ2=2.748
d. f=2

p=0.253
N. S

<70 mmHg 33

70 – 100 mmHg 27

Respiratory rate
χ2=5.660

d. f=4
p=0.226

N. S

χ2=1.615
d. f=4

p=0.806
N. S

<16 bpm 17

16 – 22 bpm 20

>24 bpm 23

Body temperature
χ2=3.536

d. f=4
p=0.472

N. S

χ2=9.928
d. f=4

p=0.042
S*

<90 degree 11

90 – 99 degree 30

>100 degree 19
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Clinical Variables Frequency
Chi-Square test & p-value

Bicarbonate 
Level ETCO2

O2 saturation
χ2=4.979

d. f=4
p=0.289

N. S

χ2=4.350
d. f=4

p=0.361
N. S

<80 10

<90 21

95 – 100 29

*p<0.05, S – Significant, N. S – Not Significant

The present study supported by Hamed Aminiahi-
dashti., (2018) Capnograph is an indispensable tool for 
monitoring metabolic and respiratory function. In this 
study, the aim was to review the applications of end-tid-
al carbon dioxide (ETCO2) monitoring in emergency 
department, multiple databases were comprehensive-
ly searched with combination of following keywords: 
“ETCO2”, “emergency department monitoring”, and 
“critical monitoring” in PubMed, Google Scholar, Sco-
pus, Index Copernicus, and Cochrane Database. Cap-
nography is a non-invasive and accurate method to 
measure ETCO2 and can help emergency physicians 
in some critical situations. Although this is not used in 
many emergency situations and it is not used routinely 
in the emergency department, its application is increas-
ing in many emergency situations, such as patients un-
dergoing mechanical ventilation, procedural sedation 
and analgesia, pulmonary disease, heat failure, shock, 
metabolic disorder and trauma. [11] 

CONCLUSION 
Based on the findings of the current study, it was 

evident there was significant relation between ETCO2 
and ABG values for predicting metabolic acidosis 
among mechanically ventilated patient in Intensive 
Care unit, Therefore the capnography is an gold stan-
dard method to detect metabolic acidosis before ABG 
invasive procedure. 
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ABSTRACT
Background: Clinical evaluation is an important part of med-
ical practice in which it predicts the prognosis of patients ad-
mitted to Intensive Care Units that can help in the definition 
of strategies, outlining plans for improving care, helping to 
prevent complications and achieving better quality indicators. 
Purpose: The purpose of the study is to assess the level of 
mortality among critically ill patients in association with their 
selected demographic variables. Materials and methods: 
Descriptive research design was conducted in the host institu-
tion of Saveetha Medical College and Hospitals with 60 samples 
who met the inclusion criteria were selected by convenience 
sampling technique. Demographic variables were collected by 
using multiple choice questionnaires. Acute physiology and 
chronic health evaluation IV score used for assessing the systol-
ic and diastolic blood pressure, body temperature, heart rate, 
respiratory rate, glucose, blood urea nitrogen, serum sodium, 
creatinine, blood hematocrit, white blood cells, serum albumin 
and bilirubin, urine output during the first 24 h of ICU admis-
sion, pH, fraction of inspired oxygen, partial pressure of car-
bon dioxide, partial pressure of oxygen, and bicarbonate. Re-
sults: The study results concluded that, out of 60 samples, that 
52(86.7%) were under the estimated mortality between 0-25% 

and 8(13.3%) were under the estimated mortality rate between 
26-50% and depicted that study findings shows patient with 
mechanical ventilator support, GCS had shown statistically 
significant association with APACHE IV score at p<0.001 level. 
Conclusion: It could be used as a valid index to manage the 
limited services for patients in need. 
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INTRODUCTION
In the intensive care unit (ICU), severity score 

methods are used to regulate severity for benchmark-
ing and research purposes. In terms of their application 
across different groups, these approaches have been 
believed to be fair and objective[1]. The monitoring 
and treatment of life-threatening organ failures that 
might occur during the course of acute and chronic ill-
nesses is done in intensive care units (ICUs), which are 
specialised treatment facilities run by specially trained 
medical staff[2]. In order to assess, develop, and im-
prove routine protocols, the ICU’s performance must 
be evaluated in the context of the institution’s overall 
health care workers and professionals, by developing 
evaluation mechanisms in the field of intensive care 
that are recognised in the literature and accepted by 
the scientific community. Researchers and health pro-
fessionals have described and executed strategies to 
establish uniform behaviour and improve the quality 
of health care [3]. 

An index of patient sickness severity used in in-
tensive care units is called the Acute Physiology and 
Chronic Health Evaluation (APACHE) system (ICU). 
The technique is predicated on the idea that groups 
of patients may have their hospital mortality reliably 
predicted by grading the severity of their illness-
es using only a few basic physiologic characteristics 
[4]. The most recent APACHE-IV is determined us-
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ing 129 variables that were obtained within the first 
24 hours after ICU admission. According to several 
researches, APACHE-IV has a significant advantage 
over other risk rating systems. When comparing the 
projected and observed death rates in a clinical con-
text, a comparable study using the APACHE-IV test 
revealed that the ICU’s result prediction by the model 
differs from observed values [5]. Eachvariable is giv-
en a weighting, and the severity score is calculated by 
adding the weighted individual ratings. Increasing age 
and severity of acute interventions in treatment and 
emergent admission to ICU have all been demonstrat-
ed to increase the likelihood of in-hospital mortality 
after admission to ICU [6]. 

It has become necessary to frequently update 
Acute Physiology and Chronic Health Evaluation 
(APACHE). The creators of these methods credit 
mortality over prediction to enhanced care prior to 
ICU admission, more frequent discharges. to post-
acute care facilities, and increased treatment efficacy 
[7]. The APACHE IV hospital mortality projections 
have strong discrimination and calibration, and they 
should be useful benchmarks for assessing ICU effi-
cacy. Clinicians can use these standards to assess the 
overall performance of their facility and monitor the 
outcomes of measures intended to reduce ICU stays 
for certain patient populations. For APACHE IV, the 
model does a decent job of predicting mortality us-
ing physiology and diagnosis [8]. ICUs have higher 
death rates than other hospital ward services, despite 
the fact that these rates vary depending on the under-
lying condition. Mortality is increased by infections, 
the existence of an underlying illness, the length of 
hospitalization, sedation, mechanical ventilation, the 
use of vasopressor medicines, the patient’s advanced 
age, and interventional procedures [9]. An emerging 
difficulty in certain pandemic is determining which 
patients will require intensive care unit (ICU) care 
and which patients may be managed without such re-
sources [10]. 

Predictive scoring models that compute indices 
of disease severity and an associated likelihood of 
mortality are necessary for evaluating the efficacy of 
care and clinical outcomes in critically sick patients. 
A logistic regression model including physiological 
and laboratory characteristics makes up the APACHE 
scoring system. It is regarded as a highly effective pre-
dictor of death and is a commonly used ICU stratifica-
tion technique [11]. 

MATERIAL AND METHODS
Study Design: Descriptive research design was 

adopted to assess the APACHE IV score in predict-
ing level of hospital mortality among the critically ill 
patients. Study Setting: This study was conducted for 
the period of a month from 18th April 2022 till 5th 
May 2022 in the critical care department. Subjects: 
Patients more than 18 years of age, those managed in 
ICU more than 24 hrs and patients willing to partic-
ipate were included in the present study after getting 
the informed consent from the study participants. Pa-
tient’s who stayed in ICU less than 24 hrs, Patients in 
post cardiac arrest status on admission were exclud-
ed. Randomization: After recruiting the convenience 
sampling technique, all the 60 samples were selected 
from the critical care unit and applied the question-
naire. METHODS: Demographic variables were col-
lected by using multiple choice questionnaires. The 
clinical parameters to assess the APACHE IV score 
were collected by the researcher after the 24 hours of 
patients admission in the ICU and the APACHE IV 
score was calculated by using the online APACHE IV 
calculator which is showed in figure 1.The data were 
tabulated and analyzed by descriptive and inferential 
statistics. 

RESULTS AND DISCUSSION
Demographic and Clinical Characteristics: 
In this descriptive study with regards to the de-

mographic variables, most of the critically ill patients, 
18(30%) were aged between 50 – 64 years, 43(71.7%) 
were male, 29(48.3%) had the co-morbidity of Di-
abetes Mellitus, 22(36.7%) were in MICU and SICU 
respectively, 35(58.3%) were not in mechanical venti-
lator support, 36(60%) had the Glasgow Coma Scale 
between 13 – 15 is shown in figure 3, 38(63.3%) had 
not been administered with vasoactive drugs and 
46(76.7%) were under medical management. 

The table 1 shows that with respect to APACHE 
IV the mean score was 54.95±13.24.The median score 
was 56.0 with minimum score of 22.0 and maximum 
score of 99.0.

The study findings revealed that 52(86.7%) were 
under the estimated mortality rate % between 0–25% 
and 8(13.3%) were under the estimated mortality rate 
% between 26 – 50% as shown in figure 4.

The present study findings supported with Aru-
mairaj, A, et. al., (2021) conducted a retrospective study 
was performed on adult ICU patients Based on APACHE 
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Figure 1: APACHE IV

Analysis (n=60)

Assessed for eligibity  (n=75) 

Enrolment
Included Criteria (n=60)

Excluded Criteria (n=10)

Assessment of APACHE IV Score

Comparison with Demographic Variables

Figure 2: Consort Flow Chart Depicting The Steps Involved In Sample Recruitment Process
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IV score, Patients with APACHE IV score of 25-50 were 
grouped into the mild category, patients with APACHE 
IV score of 51-75 were grouped into the moderate cate-
gory, and patients with APACHE IV score of more than 
75 were grouped into the severe category. [12] 

The table 2 shows that the patients Glasscow 
Coma Scale ((χ2=9.279, p=0.010) had shown statis-
tically significant association with APACHE IV score 
at p<0.001 level. The demographic variables mechan-
ical ventilator support(χ2=4.220, p=0.040) and vaso-
active drugs (χ2=5.841, p=0.016) had shown statisti-
cally significant association with estimated mortality 
rate at p<0.05 level the other demographic variables 
had not shown statistically significant association with 
APACHE IV score at p<0.05 level among critically ill 

patients. The present study supported with Bennett, 
C. E., et. al, (2019) conducted a Retrospective analysis 
of adults admitted to CICU. The study analyzed 10, 
004 patients. CICU and hospital mortality rates were 
5.7% and 9.1%. Increases were observed in CICU and 
hospital lengths of stay, Contemporary CICU patients 
are increasingly ill, observed in upward trends in co-
morbid conditions and life support interventions. [13] 

Table 2
Association of APACHE IV score and estimated mortality rate 
among critically ill patients rate among critically ill patients with 
their selected demographic variables. 

Demographic Variables Frequency
Chi-Square Test 
Value & p-value

APACHE IV
Age in years

χ2=2.224
d. f=3

p=0.527, N. S

18 – 34 years 13
35 – 49 years 12
50 – 64 years 18
≥65 years 17
Gender χ2=0.382

d. f=537
P=0.537, N. S

Male 43
Female 17
Co-Morbidities

χ2=1.835
d. f=1.835

P=0.766, N. S

DM 29
Hypotension / Hypertension 24
Liver Disease 1
COPD -
Stroke 4
Renal failure 2
Type of ICU

χ2=0.800
d. f=2

P=0.670, 
N. S

MICU 22
RICU 16
CCU -
SICU 22
Mechanical Ventilator Support χ2=4.220

d. f=1
P=0.040, 

S*

Yes 25

No 35

Patients Glasgow Coma Scale χ2=9.279
d. f=2

P=0.010, 
S**

13 – 15 36
9 – 12 15
3 – 8 9
Vasoactive drugs χ2=5.841

d. f=1
P=0.016, S*

Yes 22
No 38
Treatment management method χ2=0.606

d. f=1
P=0.436

N. S

Medical management 46
Surgical management 14

Figure 3: Percentage distribution of Patients Glasgow Coma 
Scale among critically ill patients

Table 1
Assessment of APACHE IV Score and Estimated Mortality Rate 
among critically ill patients N = 60

Score APACHE IV EstimatedMortality 
Rate (%) 

Minimum Score 22.0 2.0
Maximum Score 99.0 49.0
Median 56.00 9.0
Mean 54.95 13.24
Standard Deviation (S. D) 18.43 11.85
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Figure 4 : Frequency and percentage distribution of estimated 
mortality rate% among critically ill patients
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CONCLUSION: 
Based on the findings of the current study, it was 

evident that there was association with the demo-
graphic variables on determining the risk of mortal-
ity level among the critically ill patients. It could be 
used as a valid index to manage the limited services for 
patients in need. The APACHE IV system can be uti-
lized as a performance assessment tool in the various 
ICU settings. But more research on APACHE IV with 
different ICU and different diseases is much required. 
This should be periodically retested as it’s accuracy is 
dynamic and that can be revised and updated when 
accuracy deteriorates. 
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ABSTRACT
Introduction: Obstructive sleep apnea (OSA) is the most com-
mon sleep-related breathing disorder. Untreated OSA is asso-
ciated with potential long-term adverse health consequences. 
Oropharyngeal exercise is one of the treatment modalities to 
manage the symptoms of OSA. Hence, the current study was 
conducted to evaluate the effectiveness of oropharyngeal ex-
ercises on snoring, daytime sleepiness, and the selected an-
thropometric measurement among adults with obstructive 
sleep apnea. Methods: Quasi-experimental research design 
was adopted to conduct the study with 60 samples that met 
the inclusion criteria at Saveetha Medical College and Hospi-
tal. Samples were selected by convenience sampling technique 
and were assigned to the experimental group (n=30) and the 
control group (n=30). Samples were determined using the Ber-
lin questionnaire, and the pre-test assessment was done by us-
ing the snoring sleepiness scale (SSS), Epworth sleepiness scale 
(ESS), and anthropometric measurements for both groups. The 
experimental group received the oropharyngeal exercise twice 
daily for 15 days. The control group received the day-to-day 
practices. The post-test assessment was done using the same 
tool at the end of 15 days for both groups. Results: There was 
a statistically significant change in snoring, daytime sleepi-
ness, BMI, and neck and waist circumference between pre and 
post-intervention within the experimental group and post-in-

tervention between the experimental and control group at the 
level of P<0.001.Conclusion: The present study›s findings con-
clude that oropharyngeal exercise effectively reduces snoring, 
daytime sleepiness, and associated factors of BMI and neck 
and waist circumference among adults with complaints of ob-
structive sleep apnea. Moreover, this exercise is cost-effective, 
time-consuming, easy to administer, and has no side effects. 

Keywords
Anthropometric measurements, BMI, Daytime sleepiness, Neck 
circumference, Oropharyngeal exercise, Snoring, Waist circum-
ference

Imprint
Sabitha R., Thenmozhi P., KalaBarathi S. Oropharyngeal Ex-
ercises on Snoring, Daytime Sleepiness and Anthropometric 
Measurement Among Adults with Obstructive Sleep Apnea. 
Cardiometry; Issue No. 26; February 2023; p. 747-753; DOI: 
10.18137/cardiometry.2023.26.747753; Available from: http://
www.cardiometry.net/issues/no26-february-2023/oropharyn-
geal-exercises-snoring

Introduction
Obstructive sleep apnea (OSA) is the most com-

mon sleep-related breathing disorder. It is caused by 
repetitive collapse of the upper airway during sleep 
and manifested as obstructive apneas, hypopneas, 
and respiratory effort-related arousals. Older males 
are the most common group affected by OSA, but it 
can also affect females and children [1]. It is estimat-
ed worldwide that 936 million adults, including males 
and females aged 30-69 years, have mild to severe 
OSA, and 425 million adults between the age group 
of 30-69 years have moderate to severe OSA [2]. The 
prevalence of OSA increases from young adulthood 
to older adulthood, with males more common two to 
three times more than females; nevertheless, the risk 
appears to be similar among peri- and postmenopaus-
al women. [3-7]. The risk factors connected with OSA 
are the body mass index (BMI) [8, 9], Craniofacial 
or upper airway abnormalities, nasal congestion [9], 
Smoking [10], genetic predisposition of craniofacial 
structure [11], neck size or waist circumference is 
more strongly correlated with OSA than general obe-
sity [12]. Untreated OSA is associated with potential 
long-term adverse health consequences, including 
cardiovascular disease [13, 14], metabolic disorders 
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[15], cognitive impairment [16], depression [17]; and 
Common symptoms include excessive daytime sleepi-
ness, fatigue, non-refreshing sleep, nocturia, morning 
headache, irritability, and memory loss [18, 19]. The 
management of OSA aims to alleviate the signs and 
symptoms, normalize the apnea-hypopnea index, and 
improve sleep quality and oxyhemoglobin saturation 
levels. The treatment modalities of OSA include be-
havior modification, sleep position, weight reduction, 
positive airway pressure, and concomitant medica-
tions, intra-oral appliances [20]. Recent studies have 
demonstrated that training the upper airway muscles 
can ameliorate moderate OSA and be effective in mit-
igating several harmful consequences of OSA [21, 22]. 
It also proved that mouth and throat exercises could 
help to increase the muscle tone around the airway. 
These exercises are called myofunctional therapy or 
oropharyngeal exercises. The muscles of the pharyn-
geal wall, tongue, and soft palate are the main struc-
tures involved in these exercises, and they are respon-
sible for chewing, speech, breathing, and swallowing. 
The effects of oropharyngeal exercise are increased 
upper airway muscle activation to increase upper air-
way diameter, reduced airway resistance, and opposed 
pharyngeal collapse during sleep. Oropharyngeal ex-
ercises help improve the genioglossus and pharynge-
al musculatures as they are essential in maintaining 
upper airway patency [23]. It may decrease the upper 
airway edema and collapsibility, improve tongue posi-
tion and overcome the harmful action of a long floppy 
soft palate and uvula. It also increases facial muscles’ 
contractility to elevate the mandible and hyoid bone 
to avoid mouth opening [24, 25]. After reviewing the 
related literature, the study was focused on the hy-
pothesis of significant changes in snoring, daytime 
sleepiness, and anthropometric measurement after 
administering oropharyngeal exercise among adults 
with obstructive sleep apnea. 

Material and Methods
A quasi-experimental research study was conduct-

ed at Saveetha Medical College and Hospital after ob-
taining formal permission from the hospital authority. 
The Institutional Ethical Committee of Health Sci-
ences approved the study ethically under the Saveetha 
Institute of Medical and Technical Sciences. A total of 
60 samples were selected by convenience sampling and 
assigned to the experimental group (n=30) and con-
trol group (n=30). The sample size was estimated by 

power analysis with 95% of confidence and 80% pow-
er of the study. The inclusion criteria were adults be-
tween 20-59 years of age, both male and female having 
>2 positive responses under the Berlin questionnaire, 
complaints of snoring, daytime sleepiness, obesity, and 
with co-morbid conditions of hypertension and hy-
perlipidemia. Adults with craniofacial malformation, 
physical obstruction in the nose or throat, abnormally 
large tonsils, mouth ulcers, and uncorrected deviated 
septum were excluded from the study. The investiga-
tors explained the purpose of the study to the partic-
ipants in their regional language and clarified their 
doubts. Informed consent was obtained from the par-
ticipants after assuring confidentiality. Demographic 
and clinical variables were collected using a structured 
questionnaire in the interview method. Pre-test as-
sessment on snoring, daytime sleepiness, and anthro-
pometric measurements was assessed. Snoring and 
daytime sleepiness were assessed by using the snor-
ing severity scale (SSS) and Epworth sleepiness scale 
(ESS). Anthropometric measurements such as height, 
weight, neck circumference, and waist circumference. 
Participants in the experimental group received oro-
pharyngeal exercise twice daily for 15 days with the 
help of video clips after the demonstration by the in-
vestigators. The duration of exercise in each session 
was 20 minutes. The sequential step of the exercise was 
to push the tip of the tongue against the hard palate 
and slide the tongue backward (20 times), suck the en-
tire tongue up against the palate (20 times), force the 
back of the tongue against the floor of the mouth while 
touching the tip of the tongue to the bottom incisors 
(20 times), elevation soft palate and uvula while in-
termittently saying “A” (20 times), place finger in the 
mouth while pressing buccinator muscle outward (10 
times per side), chew and deglutinate on both sides of 
mouth whenever eating. The control group received 
routine day-to-day practice. Post-test was conducted at 
the end of 15 days of intervention for both groups us-
ing the same tool. The ethical principles were adhered 
to protect the participants’ rights and maintain con-
fidentiality throughout the study. The data were ana-
lyzed by descriptive and inferential statistical methods 
using SPSS statistical package, and the probability of 
0.05 or less was taken as statistically significant. 

Results: 
Table 1 shows that most of the adults with obstruc-

tive sleep apnea 11 (36.7%) in the experimental group 
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were in the age group of 20 – 30, 18 (60%) were male, 
and 10(33.4%) had completed the schooling till pri-
mary education. 16(53.4%) were self-employed and 
17(56.7%) were doing the moderate activity in both 
experimental and control group

Table 1
Description of demographic variables: 

Demographic Variables Experimental 
Group

Control group

No % No %
Age in years
20 – 30 years 11 36.7 7 23.3
31 – 40 years 7 23.3 8 26.7
41 – 50 years 9 30.0 11 36.7
51 – 59 years 3 10.0 4 13.3
Sex
Male 18 60.0 19 63.3
Female 12 40.0 11 36.7
Education
No formal education 4 13.3 6 20.0
Primary education 10 33.4 12 40.0
High school 7 23.3 7 23.3
Graduate 9 30.0 5 16.7
Occupation
Agriculture 7 23.3 8 26.7
Self-employed 16 53.4 15 50.0
Unemployed 1 3.3 3 10.0
Govt. employee 6 20.0 4 13.3
Residence
Rural 17 56.7 18 60.0
Urban 12 40.0 10 33.3
Semi urban 1 3.3 2 6.7
Activity
Sedentary 4 13.3 7 23.3
Moderate 17 56.7 17 56.7
Heavy 9 30.0 6 20.0

In the experimental group, 20 (66.7%) had sleep 
apnea, 16 (53.4%) had sleep disorder for less than 
one year, 14 (46.6%) had slept at night time for 
4 – 6 hours, 18 (60%) had slept 2 – 3 hours in day 
time, 22(73.4%) had the complaints snoring loudly 
at night, 20(66.7%) suddenly falling as sleep, and 
18(60%) had hypertension. Whereas in Control 
group, 19 (63.4%) had sleep apnea, 16(53.4%) had 
2-3 hours of sleep at day time, 18(60%) had suddenly 
falling asleep, and 15(50%) had hypertension as de-
picted in Table 2.

Table 2
Description of Clinical Variables 
Demographic variables Experimental 

Group
Control 
group

No % No %
Sleep disturbances
Sleep apnea 20 66.7 19 63.4
Hypersomnia with sleep apnea 3 10.0 1 3.3
Insomnia 7 23.3 10 33.3
Duration of sleep disorder
<1 year 16 53.4 11 36.7
2 to 4 years 13 43.3 18 60.0
>5 years 1 3.3 1 3.3
Duration of sleep at night time
2 – 3 hours 8 26.7 6 20.0
4 – 6 hours 14 46.6 12 40.0
Above 6 hours 8 26.7 12 40.0
Duration of sleep at day time
2 – 3 hours 18 60.0 16 53.4
4 – 6 hours 11 36.7 13 43.3
Above 6 hours 1 3.3 1 3.3
Symptoms at night
Snoring loudly 22 73.4 18 60.0
Walking up frequently to 
urinate 4 13.3 9 30.0

Walking up in the morning 
with a headache 4 13.3 3 10.0

Sleepiness
Suddenly falling asleep 20 66.7 18 60.0
Falling as sleep at appropriate 
times or places 7 23.3 7 23.3

Fighting to stay wake during 
the day. 3 10.0 5 16.7

Co-morbid condition
Hypertension 18 60.0 15 50.0
Hyper lipidemia 2 6.7 4 13.3
Other condition 10 33.3 11 36.7

Table 3 shows that in the pre-test of the experi-
mental group, 20 (66.7%) had very intense snoring, 8 
(26.6%) snoring made the partner leaves the room and 
2 (6.7%) had high snoring. Whereas in the post-test, 
after the oropharyngeal exercise 27 (90%) had high 
snoring and 3 (10%) had mild snoring. In the pre-
test of the control group, 5 (50%) snoring made the 
partner leaves the room, 13 (43.3%) had very intense 
snoring and 2 (6.7%) had high snoring whereas, in the 
post-test, 18(60%) had very intense snoring, 8(26.7%) 
on snoring made the partner leaves the room and 
4(13.3%) had high snoring. 
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Table 3 
Pre-test and Post-test level of snoring in the experimental and 
control group. 

Level of 
Snoring

Experimental Group Control Group
Pre-test Post Test Pretest Post Test
F % F % F % F %

Mild snoring 
(1 – 3) 0 0 3 10.0 0 0 0 0

High snoring 
(4 – 6) 2 6.7 27 90.0 2 6.7 4 13.3

Very intense 
(7 – 8) 20 66.7 0 0 13 43.3 18 60.0

The partner 
leaves the 
room (9) 

8 26.6 0 0 15 50.0 8 26.7

Table 4 shows that in the prettiest of the experimen-
tal group, 30 (100%) had abnormal daytime sleepiness 
whereas in the post-test, after the oropharyngeal exer-
cise, 16 (53.4%) had borderline daytime sleepiness, 13 
(43.3%) had normal daytime sleepiness and 1 (3.3%) 
had abnormal daytime sleepiness. On the pretest and 
posttest of the control group, all 30 (100%) had abnor-
mal daytime sleepiness

Table 4
Pre-test and post-test daytime sleepiness in the experimental 
and control group. 

Level of Day 
Time Sleep-

iness

Experimental Group Control Group
Pretest Post Test Pretest Post Test
F % F % F % F %

Normal 
(0 – 9) 0 0 13 43.3 0 0 0 0

Borderline 
(10 – 11) 0 0 16 53.4 0 0 0 0

Abnormal 
(12 – 24) 30 100.0 1 3.3 30 100.0 30 100.0

Table 5 shows that in the prettiest of the experi-
mental group, 13 (43.4%) had normal BMI, 10 (33.3%) 
were overweight and 7 (23.3%) were obese whereas, 
in the post-test, 30 (100%) were obese. On the pretest 
and posttest of the control group, 13 (43.4%) had nor-
mal BMI, 10 (33.3%) were overweight and 7 (23.3%) 
were obese. In the pretest of waist circumference in 
the experimental group, 19 (63.3%) had an average, 7 
(23.3%) were obese and 4 (13.3%) were normal waist 
circumference. In control group 23(76.6%) were in 
overweight, 7(23.3%) were obese. The neck circumfer-
ence in experimental 24(80%) was average neck cir-
cumference, 4(13.3%) were in increased neck size, and 
2(6.6%) were normal neck circumference. In control 

group 26(86.6%) were average neck circumference, 
2(6.6%) were normal and 2(6.6%) were increase in 
neck size. 

Table 5 
Description of pretest and post test level of anthropometric 
measurement (BMI, neck and waist circumference) in experi-
mental and control group. 

Level of BMI 
(kg/m2) 

Experimental Group Control Group
Pre test Post Test Pretest Post Test
F % F % F % F %

Normal 
(18.5 – 24.9) 13 43.4 0 0 13 43.4 13 43.4

Overweight 
(25 – 29.9) 10 33.3 0 0 10 33.3 10 33.3

Obese (30) 7 23.3 30 100 7 23.3 7 23.3
Level of Waist circumference (cm) 
Normal 
(64 – 94) 4 13.3 3 10 0 0 1 3.33

Overweight 
(94 – 102) 19 63.3 27 90 23 76.6 29 96

Obese (>102) 7 23.3 0 0 7 23.3 0 0
Level of neck circumference(cm) 
Normal 
(32.35cm) 0 0 0 0 2 6.6 2 6.6

Average 
(35-48.3 cm) 6 20 19 63.3 24 80 26 86.6

increase neck 
size(>50cm) 24 80 21 70 4 13.3 2 6.6

Table 6 shows that in the experimental group, the 
pre-test mean score of snoring was 7.97±0.85 and the 
post-test mean score was 4.53±0.82.The mean differ-
ence score was 3.43.The calculated paired ‘t-test val-
ue of t=18.082 was found to be statistically significant 
at p<0.001 level. The pre-test mean score of daytime 
sleepiness was 18.93±3.33 and the post-test mean 
score was 8.93±2.27.The mean difference score was 
10.0.The calculated paired ‘t-test value of t=15.677 
was found to be statistically significant at p<0.001 
level. This clearly shows that there was a significant 
reduction in the level of daytime sleepiness after the 
administration of oropharyngeal exercise among the 
adults with obstructive sleep apnea. 

The Table 7 shows that in the experimental group 
the pre-test mean score of BMI, Neck Circumference 
and Waist Circumference was compared with post-
test mean score by paired t test. The calculated paired 
‘t’ test value of BMI, Neck Circumference and Waist 
Circumference was t=26.899, t=37.558, t=20.792 re-
spectivelywhich found to be statistically significant at 
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p<0.001 level. It clearly shows that there was signifi-
cant improvement in the level of BMI, Neck Circum-
ference and Waist Circumference after the administra-
tion of oropharyngeal exercise. 

The experimental group post-test level of level of 
snoring, daytime sleepiness and anthropometric mea-
surement was compared with control group post-test 
level by independent test. The calculated student in-
dependent ‘t’ test value ofsnoring, daytime sleepiness, 
BMI, neck circumference and waist circumference was 
t = 14.103, t = 15.833, t=17.625, t=35.491 and t=18.243 
respectively. It clearly infers that there is a significant 
improvement in the selected variables of the experi-
mental group than the control group. 

Discussion: 
Obstructive sleep apnea (OSA) is a recurrent bout 

of partial and total airway blockages during sleep and 
repetitive apneas and hypopneas. Healthcare profes-
sionals’ main challenge is screening the OSA, as most 

patients frequently fail to recognize the symptoms. 
The underlying Pathology of OSA is multifactorial, 
and anatomical and physiological factors affect it [26]. 
OSA treatment aims to restore optimal breathing, es-
pecially during nighttime, and decrease complications 
[27]. Myofunctional therapy includes functional exer-
cises of respiratory, swallowing, and chewing to im-
prove tonus and mobility of oral and cervical struc-
tures [28]. In the present study, most participants had 
sleep apnea with complaints of snoring loudly, sud-
denly falling asleep, and with comorbidity of hyper-
tension. In the pre-test, more than 80% had intense 
snoring and borderline to abnormal daytime sleepi-
ness. Therefore, the current study intensively analyzed 
to determine the effectiveness of oropharyngeal exer-
cise on snoring, daytime sleepiness, and the anthro-
pometric measurement and found significant changes 
in the level of snoring, daytime sleepiness, BMI, neck, 
and waist circumference. These findings are support-
ed by the study conducted by Jaspreet Kaur et al., who 
concluded that oropharyngeal exercises are effective in 
reducing daytime sleepiness, snoring, and the risk of 
obstructive sleep apnea among adults having to snore 
[29]. Vanessa Ieto et al. also found that oropharyngeal 
exercises effectively reduce snoring when measured 
objectively [30]. Similarly, Kátia C Guimarães et al. 
reported that Oropharyngeal exercises significantly 

Table 6
Within group analysis of snoring, daytime sleepiness in the ex-
perimental group. 

Variables Experimental Group Mean 
differ-
ence 
score

Paired 
t-test &
p-value

Pre-test Post test
Mean SD Mean SD

Snoring 
7.97 0.85 4.53 0.82 3.43

t = 18.082
p = 0.0001
S= Signifi-

cant
Daytime 
sleepi-
ness

18.93 3.33 8.93 2.27 0.44
t = 15.677
p = 0.0001
S =Signifi-

cant

Table 7
Within group analysis ofanthropometric measurement (BMI, 
neck circumference, waist circumference) in experimental 
group.

Anthropo-
metric mea-

surement

Experimental group Mean 
differ-
ence 
score

Paired 
t-test &
p-value

Pre-test Post test
Mean SD Mean SD

BMI
25.87 5.47 55.10 7.78 29.23

t=26.899
p=0.0001 

S***
Neck circum-
ference 93.50 9.26 26.91 4.61 66.59

t=37.558
p=0.0001, 

S***
Waist circum-
ference 54.01 6.72 89.41 8.32 35.40

t=20.792
p=0.0001

S***
S*** – Significant

Table 8
Between group analysis of snoring, daytime sleepiness and 
anthropometric measurement between theexperimental and 
control group. 

Variables Experimen-
tal group

Control 
group

Mean 
differ-
ence 
score

Student 
indepen-
dent ‘t’ 

test & p- 
value

Post-test Post-test
Mean SD Mean SD

Snoring 4.53 0.82 7.83 0.99 3.30 t = 14.103
p= 0.0001

S***
Daytime 

sleepiness
8.93 2.27 18.37 2.34 9.44 t = 15.833

p = 0.0001
S***

BMI
55.10 7.78 25.67 4.81

29.43 t=17.625
p=0.0001

S***
Neck cir-

cumference 26.91 4.61 93.47 9.18
66.56 t=35.491

p=0.0001
S***

Waist cir-
cumference 89.41 8.32 54.96 6.14

34.45 t=18.243
p=0.0001

S***

S*** – Significant
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reduce OSAS severity and symptoms and represent a 
promising treatment for moderate OSAS [22]. Anoth-
er study by NurelBellur et al. was conducted on the 
effects of oropharyngeal exercises on anthropometric 
measures and symptoms in patients with obstructive 
sleep apnea syndrome. And found that oropharyngeal 
exercises significantly reduce symptoms associated 
with OSA and anthropometric neck circumference 
measurements, but there are no changes in the body 
mass index and abdominal circumference [31]. But 
in the present study, there were significant changes in 
BMI and waist circumference. Ahmed Sh. Mohamed 
et al. revealed that upper airway exercises are effective 
in improving AHI, O2 saturation, and snoring and 
also concluded that this exercise can be a novel, easy, 
non-invasive technique to treat OSAS patients, mainly 
moderate type [32]. A study by Roshan K Verma et 
al. proved that graded oropharyngeal exercise thera-
py increases compliance and significantly improves 
sleep indices like minimum oxygen saturation, time 
duration of Sao2 < 90 %, sleep efficiency, arousal in-
dex, and total sleep time N3 stage of sleep at the end 
of the study [33]. EsraAtilgan et al. examined the oro-
pharyngeal exercises on sleep quality, general health, 
and functional capacity. They found them to improve 
in all parameters among patients with OSA [34]. José-
Ramón Rueda et al. also demonstrated that myofunc-
tional therapy on daytime sleepiness might increase 
sleep quality and found improvement in both within 
the short term [35]. Many previous studies strong-
ly support the current research; however, the present 
study lacks in measuring the sleep quality and asso-
ciated parameters like arousal index, total sleep time, 
stages of sleep, and the vital parameters of oxygen 
saturation and polysomnography. Hence, the current 
study recommends further measuring the parameters, 
such as sleep quality, symptoms of OSA, and polysom-
nography, to design and strengthen the protocol for 
the management of OSA. 

Conclusion: 
The present study’s findings conclude that oropha-

ryngeal exercise effectively reduces snoring, daytime 
sleepiness, and associated factors of BMI and neck and 
waist circumference among adults with complaints 
of obstructive sleep apnea. Moreover, this exercise is 
cost-effective, time-consuming, easy to administer, 
and has no side effects. Nurses may incorporate oro-
pharyngeal exercise as a promising adjuvant therapy 

for patients with obstructive sleep apnea, thereby pre-
venting the sequelae of obstructive sleep apnea. 
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ABSTRACT
Depression is a common mental disorder that presents with 
depressed mood, loss of interest or pleasure, feelings of guilt 
or low self-worth, disturbed sleep or appetite, low energy, and 
poor concentration. Menopause means permanent cessation 
of menstruation at the end of reproductive life due to loss of 
ovarian follicular activity. It is the point of time when last and 
final menstruation oocurs. Autogenic relaxation technique also 
known as relaxation training is any method, process, or activity 
that helps a person relax. The aim of the study to evaluate the 
effectiveness of autogenic relaxation technique on depression 
among menopausal women admitted to saveetha medical col-
lege and hospital. A quantitative approach with experimental 
research design was adopted for the present study. 60 samples 
were selected by using simple random sampling techniques. 
A self structured questionnaire method was used to collect 
the demographic data. Among 60 participants 30 in the ex-
perimental group and 30 in the control group of menopausal 
women. 
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OBJECTIVES
1. To assess the level of depression among meno-

pausal women in SMCH. 
2. To evaluate the effectiveness of autogenic relax-

ation on depression among menopausal women. 
3. To associate the level of depression with select-

ed demographic variables of menopausal women in 
SMCH. 

INTRODUCTION
Depression is a common illness worldwide with an 

estimated 350 million people affected. It may consti-
tute a serious health condition, chronic and debilitat-
ing in nature thereby jeopardizing the functioning and 
quality of life of the affected individual, depression is 
higher in women than in men. (1) Depression is the 
illness that has many causes. In a scientific way, it is 
caused by a biological factor. Serotonin hormones in 
the brain are required to regulate the mood. In depres-
sion, women feel sad, hopeless, and melancholy for a 
prolonged period of time. Depression has too many 
effects in life such as physical ailments, isolation and 
even suicide. (2) Menopause, the universal and un-
avoidable physiological change in a women’s repro-
ductive life. It may be a smooth experience for some 
women with only symptoms of cessation of menstru-
al flow while for others it is a bothersome phase with 
lots of troubles. Menopause takes place within the cli-
macteric phase, at around the age of 50 years, and is 
characterized by at least 12 months of amenorrhea. It 
begins around the age of 40 years, when the first endo-
crine alterations are detected. These alterations signify 
not only the exhaustion of ovary follicles but also the 
desynchronization of the neural signals in the hypo-
thalamus and central nervous system. Menopausal 
women are most affected because of the changes in 
physical and psychological well being. Adding to this, 
life events and role changes in life are if positive en-
hances health and if negative leads to mental disequi-
librium. (3). Menopause is a time of both physical and 
psychological changes. Physical symptoms such as hot 
flashes, night sweats, weight gain, headache, vaginal 
dryness, and breast tenderness and sleep problems. 
Pre menopause can also trigger a variety of emotional 
changes including anxiety, irritability, depression and 
a sudden inability to handle stress. (4) Autogenic train-
ing is a relaxation technique first introduced by Ger-
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man psychiatrist Johannes Heinrich Schultz in 1932.
Schultz noticed that individuals undergoing hypnosis 
entered a relaxed state in which they experienced feel-
ings of heaviness and warmth, and he sought to recre-
ate that state in people to reduce tension and anxiety. 
(5) The exercises should be practiced several times a 
day until the subject is able to shift voluntarily into this 
state of reduced stress. Autogenic training is the pre-
ferred mode of arousal regulation in many European 
countries. 53 Interpretation of the literature concern-
ing autogenic training and sport is made nearly im-
possible by the usual combination of these techniques 
with imagery or other mental practice techniques. (6) 

METHODS AND MATERIALS
The study used quantitative research approach and 

experimental research design with the sample size of 
the study was 60 Menopausal women who were se-
lected by simple random sampling technique who 
fulfilled the inclusion criteria. The inclusion criteria 
were depression among Menopausal women residing 
at Saveetha Medical College and Hospital Thandalam, 
who are willing to participate the present study, who are 
available during the time period, who can read, write 
and understand English and Tamil and the exclusion 
criteria were who are not willing to participate in pres-
ent study, who are all not able to write, read understand 
the English and Tamil, who are not available during the 
study period. The study was conducted at Thandalam, 
Kanchipuram District. Structured questionnaire was 
used to collect the demographic variables and Beck’s 
depression scale to assess the depression level. On the 
day 30 menopausal women in experimental group and 
30 menopausal women in the control group was con-
ducted among the sample. The data was collected for a 
period of 2 weeks and the collected data were analyzed 
using descriptive and inferential statistics. 

RESULT AND DISCUSSION: 

SECTION A: DESCRIPTION 
OF THE DEMOGRAPHIC 
OF MENOPAUSAL WOMEN 

The table 1 shows that most of the menopausal 
women, 32(53.3%) were aged between 31 – 45 years, 
13(21.7%) were illiterate and had higher secondary 
education and were diploma / graduates respective-
ly, 60(100%) were married, 32(53.3%) were Hindus, 
27(45%) were housewives, 32(53.4%) had one child, 

33(55%) belonged to nuclear family, 33(55%) had 
hypertension as co-morbid disease, 42(70%) were 
non-vegetarian, 32(53.3%) were living in rural area, 
30(50%) had cessation of menstruation in last 6 
months, 60(100%) had no problem with husband and 
34(56.7%) had no financial problem. 

Table 1
Frequency and percentage distribution of demographic vari-
ables of menopausal women. N =60

Demographic Variables F %
Age (in years) 
31 – 45 32 53.3
46 – 50 21 35.0
Above 50 7 11.7
Educational status
Illiterate 13 21.7
Primary school 10 16.7
High school 11 18.2
Higher secondary 13 21.7
Diploma / Graduate 13 21.7
Marital status
Married 60 100.0
Unmarried - -
Widow - -
Divorced - -
Religion
Hindu 32 53.3
Christian 25 41.7
Islam 3 5.0
Women occupational status
Housewife 27 45.0
Coolie workers 23 38.3
Private employee 5 8.3
Government employee 5 8.3
Number of children 
No 14 23.3
One 32 53.4
Two 14 23.3
Above three - -
Type of family
Nuclear 33 55.0
Joint 27 45.0
Extended - -
Co-morbidities
Diabetes mellitus 27 45.0
Hypertension 33 55.0
Tuberculosis - -
None - -
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Demographic Variables F %
Dietary habit
Vegetarian 18 30.0
Non-vegetarian 42 70.0
Area of living
Urban 28 46.7
Rural 32 53.3
Period of cessation of menstruation
6 months 30 50.0
1 year 23 38.3
2 years - -
3 years 7 11.7
Problem with husband
Yes - -
No 60 100.0
Financial problem
Yes 26 43.3
No 34 56.7

SECTION B: ASSESSMENT OF LEVEL 
OF DEPRESSION AMONG 
MENOPAUSAL WOMEN 

The above table 2 shows that in the pretest, 42(70%) 
had moderate depression, 12(20%) had severe depres-
sion and 6(10%) had borderline depression whereas in 
the post test after the intervention, 41(68.33%) had mild 
depression, 6(10%) were normal and 13(21.67%) had 
borderline depression among the menopausal women. 

Table 2
Frequency and percentage distribution of pretest and post test 
level of depression among menopausal women. N= 60

Level of Depression

Pretest Post Test
Fre-

quency 
(F) 

Percent-
age (%) 

Fre-
quency 

(F) 

Percent-
age (%) 

Normal (1 – 10) 0 0 6 10.0
Mild (11 – 16) 0 0 41 68.33
Borderline (17 – 20) 6 10.0 13 21.67
Moderate (21 – 30) 42 70.0 0 0
Severe (31 – 40) 12 20.0 0 0
Extreme (>40) 0 0 0 0

SECTION C: EFFECTIVENESS 
OF AUTOGENIC RELAXATION 
TECHNIQUE ON DEPRESSION AMONG 
MENOPAUSAL WOMEN. 

The above table 3 shows that the mean score of de-
pression among menopausal women was 25.88±4.73 

and the post test mean score was 14.0±2.91.The mean 
difference score was 11.88.The calculated Paired ‘t’ test 
value of t = 22.560 was found to be statistically signifi-
cant at p<0.001 level. This clearly shows that there was 
significant reduction in the level of depression among 
the menopausal women which infers that administra-
tion of autogenic relaxation technique on depression 
among menopausal women was found to be effective 
in reducing the level of depression in the post test. 

Table 3
Comparison of pretest and post test level of depression among 
menopausal women. N = 60

Test Mean S. D
Mean 

Difference 
Score

Paired “t” 
test Value

Pretest 25.88 4.73
11.88

t = 22.560
p=0.0001, 

S***
Post Test 14.0 2.91

***p<0.001, S – Significant

SECTION D: ASSOCIATION 
OF LEVEL OF DEPRESSION 
WITH SELECTED DEMOGRAPHIC 
VARIABLES

The table 4 shows that the demographic variable 
age (χ2=10.522, p=0.032) had shown statistically sig-
nificant association with post test level of depression 
among menopausal women at p<0.05 level and the 
other demographic variables had not shown statisti-
cally significant association with level of depression 
among menopausal women. 

Table 4
Association of post test level of depression among menopausal 
women with their selected demographic variables. N = 60

Demographic Variables Frequency Chi-Square &
p-value

Age (in years) 
χ2=10.522

d. f=4
p=0.032

S*

31 – 45 32

46 – 50 21

Above 50 7

Educational status

χ2=5.997
d. f=8

p=0.648
N. S

Illiterate 13

Primary school 10

High school 11

Higher secondary 13

Diploma / Graduate 13
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Demographic Variables Frequency Chi-Square &
p-value

Marital status

-
Married 60
Unmarried -
Widow -
Divorced -
Religion χ2=4.562

d. f=4
p=0.335

N. S

Hindu 32
Christian 25
Islam 3
Women occupational status

χ2=5.367
d. f=6

p=0.498
N. S

Housewife 27
Coolie workers 23
Private employee 5
Government employee 5
Number of children 

χ2=2.502
d. f=4

p=0.644
N. S

No 14
One 32
Two 14
Above three -
Type of family χ2=1.352

d. f=2
p=0.509

N. S

Nuclear 33
Joint 27
Extended -
Co-morbidities

χ2=3.748
d. f=2

p=0.154
N. S

Diabetes mellitus 27
Hypertension 33
Tuberculosis -
None -
Dietary habit χ2=0.962

d. f=2
p=0.618

N. S

Vegetarian 18

Non-vegetarian 42

Area of living χ2=0.700
d. f=2

p=0.705
N. S

Urban 28

Rural 32

Period of cessation of menstru-
ation

χ2=2.559
d. f=4

p=0.634
N. S

6 months 30
1 year 23
2 years -
3 years 7
Problem with husband

-Yes -
No 60
Financial problem χ2=0.209

d. f=2
p=0.901

N. S

Yes 26

No 34

*p<0.05, S – Significant, N. S – Not Significant

DISCUSSION 
The finding of the study revealed that there was 

a marked improvement in the level of depression in 
menopausal women after the autogenic relaxation, 
which proves the efficiency of autogenic relaxation 
therapy in reducing depression. It is clear that the per-
centage of menopausal women with depression from 
moderate (56.67%) to mild (43.33%) depression. This 
clearly portrays the mediating effect of autogenic re-
laxation in reducing depression. There was no differ-
ence in the control group in the reduction of depres-
sion among the menopausal women. 

CONCLUSION 
These findings of the study have been discussed in 

terms of the objectives, theoretical base and hypothe-
sis. Most (56.67%) of the menopausal women residing 
in Thandalamkanchipuram district, were suffering with 
moderate depression. Autogenic relaxation was effective 
in reducing the level of depression among the menopausal 
women in the selected Hospital. The study findings re-
vealed that autogenic relaxation can be administered to all 
menopausal women in reducing the level of depression. 
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ABSTRACT
Introduction: Hemodynamic instability is most common-
ly seen among critically ill patients in Intensive care units and 
it is essential to detect circulatory changes. As peripheral tis-
sues are sensitive to alterations in perfusion, the non-inva-
sive monitoring of peripheral circulation could be used as an 
early marker of systemic hemodynamic derangement. Hence, 
the current study was conducted to associate the peripheral 
perfusion status with the prognostic significance among me-
chanically ventilated patients. Methodology: A Descriptive re-
search design was conducted in Intensive care unit at Saveetha 
Medical College and Hospital with 60 samples selected using 
Convenience sampling technique who matched inclusion crite-
ria. Results: The study results had shown that, Prognosis had 
a significant association between level of peripheral perfusion 
among mechanical ventilated patients at p<0.001.The demo-
graphic variables of age (χ2=9.364, p=0.023), history of smok-
ing (χ2=4.220, p=0.040) and the clinical variables of ventilator 
mode (χ2=4.169, p=0.032), illness severity score on the day 
of admission (χ2=13.310, p=0.021), SPO2 (χ2=7.367, p=0.025), 
and Lactate levels (χ2=5.372, p=0.043) had shown statistically 
significant association with level of peripheral perfusion status 
at p<0.05.Conclusion: Monitoring peripheral perfusion not 
only provides a different point of reference to reflect a distur-
bance of the circulation but it also does not require invasive 
techniques and can be used directly at the bedside. Further-
more, peripheral perfusion status has an impact on prognosis 
of the patient. 

Keywords
Peripheral Perfusion status, Peripheral perfusion index, Capillary 
refill time, Mottling score, Ankle brachial index. 
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INTRODUCTION
Mechanical ventilation is usually required and es-

sential in intensive care unit (ICU) patients with differ-
ent critical conditions. Although mechanical ventilator 
improves the outcomes in various diseases, patients 
receiving mechanical ventilator still have an increased 
risk for adverse events resulting in increased morbidi-
ty and mortality. Patients with mechanical ventilation 
not only die from hypoxia related to respiratory failure 
but also from the hemodynamic instability after me-
chanical ventilators. This is because the lung is both 
a hemodynamic organ and a respiratory organ, which 
includes lung circulation between the right ventricle 
and left atrium [1]. Inadequate tissue perfusion must 
be detected through hemodynamic monitoring in or-
der to stop organ failure and death. The movement of 
oxygenated capillary blood through bodily tissues is 
known as Perfusion. The central perfusion is created 
by the heart’s cardiac output, which is the volume of 
blood it pumps specifically to the brain, lungs, and 
kidneys. Blood flow to specific tissues through arter-
ies and capillaries is known as peripheral perfusion 
[2]. Skin becomes an easy location to detect changes 
in perfusion, and a number of techniques have been 
employed to identify hypo perfusion in critically ill 
patients. The reduced perfusion is defined by redistri-
bution of blood flow away from the peripheral organs 
to essential organs [3]. The peripheral perfusion sta-
tus can be used to assess the hemodynamic condition 
of critically ill patients. By monitoring the peripheral 
perfusion state, clinicians can begin life-saving treat-
ment more quickly and reduce the risk of shock-re-
lated death [4]. Examination of peripheral circulation 
is easily done by touching the skin, measuring capil-
lary refill time (CRT) or by even observing the skin 
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mottling pattern. The cutaneous vascular bed plays an 
important role in thermoregulation of the body, and 
this process can result in skin circulation alterations 
that have direct effect of skin temperature and color, 
i. e., cold, clammy, white and mottled skin. Different 
techniques can be used to evaluate the peripheral per-
fusion clinically. CRT is used clinically to assess pe-
ripheral circulation for signs of shock and dehydration 
[5]. Skin color is defined as the perceived pigmenta-
tion of the skin caused by the selective absorption and 
scattering of light from the body’s dermis. Skin color 
assessment and quantification are important in health 
care because color is an indicator of overall health and 
is linked to oxygenation, tissue perfusion, nutritional 
status, and injury [6]. Thermoregulatory status pro-
vides information about patients’ clinical conditions 
in intensive/critical care units. Blood flow is restrict-
ed to central/vital organs at the expense of peripheral 
organs in response to shock. The gradients in body 
temperature provide objective measures of peripheral 
perfusion status. The gradients are produced by calcu-
lating the temperature difference between two points, 
such as central-to-toe (Tc-toe), forearm-to-fingertip 
(Tskin-diff), and peripheral-to-ambient (Tskin-diff). 
Normalization of the gradient can be used to moni-
tor therapeutic efficacy and use abnormal gradients as 
early indicators of abnormal perfusion [7]. The tem-
perature gradient, which is related to blood flow, can 
reflect changes in cutaneous blood flow better than 
the absolute skin temperature. During vasoconstric-
tion, Tskin-diff increases. In critically ill patients, a 
threshold of 2°C has been shown to represent inter-
mediate vasoconstriction and a threshold of >4°C has 
been shown to represent severe vasoconstriction [8]. 
Perfusion index (PI) is defined as the ratio of pulsa-
tile to non-pulsatile blood flow in peripheral vascular 
tissue and the PI could be used in critically ill patients 
[9]. The Perfusion Index ranges between 0.02% (very 
weak pulse) and 20% (very strong pulse). The periph-
eral vasomotor tone is reflected in the perfusion in-
dex. A low perfusion index indicates vasoconstriction, 
whereas a high perfusion index indicates vasodilation. 
A PI value of 1.4 indicates that critically ill patients 
have poor peripheral perfusion [10]. The mottling 
score, which is defined by five areas above the knee, 
is used to assess tissue perfusion at the bedside. Skin 
mottling is a violaceous coloration caused by micro-
circulation changes and a reduction in heterogeneous 
blood flow in small vessels. Mottle skin is a clinical 

sign of shock which can be caused by reduction in 
the flow of oxygenated blood to the skin [11]. It is de-
scribed as the discoloration over the knee and identi-
fied as an unfavorable outcome in critically ill patients 
[12]. An easy, non-invasive method for evaluating vas-
cular condition and peripheral artery disease is the an-
kle-brachial index (ABI). The aberrant ankle-brachial 
index is a potent independent indicator of compro-
mised vascular health [13]. Assessment of peripheral 
perfusion status is easier using non-invasive technique 
and has directly or indirectly great impact on the he-
modynamic status centrally. Therefore, the objective 
of the study was to associate the peripheral perfusion 
status with the prognosis of mechanical ventilator. 

MATERIAL AND METHODS
A Descriptive research design was conducted at In-

tensive care unit of Saveetha Medical College and Hos-
pital after obtaining an authorized setting permission 
to evaluate the prognosis of the patients on mechanical 
ventilator based on the peripheral perfusion status. A to-
tal of 60 samples who met the inclusion criteria were se-
lected using convenience sampling technique. The study 
included mechanically ventilated patients who were aged 
≥ 18 years of both male and female, irrespective use of 
vasoactive drugs and who were willing to participate. 
The patients who were intubated for the purpose of 
surgery and who were in the ICU for less than 24 hours 
were excluded from the study. The investigator described 
the purpose of the study in their regional language and 
addressed the concerns. Written informed consent was 
obtained after ensuring confidentiality. Demograph-
ic variables and Clinical variables were collected using 
multiple choice questionnaires. Peripheral perfusion sta-
tus was assessed using Peripheral perfusion assessment 
tool which was developed by the researcher after con-
sulting experts in the field of Critical care and Review 
of literature. It consists CRT (Capillary Refill time), skin 
color, temperature gradients -Tskin-diff, Oximetry-de-
rived Perfusion Index (PI), mottling score, and ABI In-
dex (Ankle Brachial Index). The peripheral perfusion 
assessment parameters were monitored from the day of 
admission and follow up done for 7 days. Simultaneously 
prognosis of the participants were assessed with the use 
of Checklist – consisting total number of survivors and 
non-survivors during the course of the treatment as well 
as the factors influencing the prognosis such as vasoac-
tive drugs, acute kidney Injury (based on the criteria), 
blood stream infections, ventilator Associated Pneumo-
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nia (VAP), Catheter Associated Urinary Tract Infection 
(CAUTI), Attempt of CPR influencing poor outcome. 
Data were tabulated and analyzed using descriptive and 
inferential statistics. 

RESULTS 
The Table 1 shows that, most of the mechanical 

ventilator patients in ICU- 28(46.6%) were aged be-
tween 60-64years, 36(60%) were male, 32(53.3%) had 
history of smoking, and 25(41.7%) were staying in 
hospital for 6-7days. 

Table 1
Demographic variables of Mechanically Ventilated Patients 

Demographic Variables Frequency
(F) 

Percentage 
(%) 

Age
18–34years 7 11.7
35–59years 12 20.0
60–64years 28 46.6
≥65 years 13 21.7
Gender
Male 36 60.0
Female 24 40.0
History of smoking
Yes 32 53.3
No 28 46.7
Length of hospital stay
1–3days 18 30.0
4–5days 17 28.3
6–7days 25 41.7

The table 2 reveals that 15(25%) had admitted in 
the ICU for cerebrovascular disorders, 46(76.7%) had 
under pressure control mode of ventilator, 25(41.7%) 
had hypertension and diabetes mellitus as co-mor-
bidity, (46.7%) had heart rate between 60–100 bpm, 
23(38.3%) had systolic BP between 100 – 140 mm of 
Hg, 46(76.7%) had diastolic BP between 70 – 100mm 
of Hg, 18(30%) had the illness severity score between 
10 – 12 on the day of admission, 30(50%) had SPO2 
level <90 and 34 (56.7%) had high lactate levels. 

Table 2: Clinical variables of Mechanically Ventilated Patients 
Clinical Variables Frequency

(F) 
Percentage

(%) 
Primary etiology for admission to ICU
Sepsis and septic shock 9 15.0
Cardio vascular disorders 7 11.7

Clinical Variables Frequency
(F) 

Percentage
(%) 

Cerebrovascular disorders 15 25.0
Respiratory disorders 11 18.3
Others 18 30.0
Mode of mechanical ventilation
Volume control 14 23.3
Pressure control 46 76.7
Co-morbidities
Hypertension 4 6.7
Diabetes mellitus 8 13.3
Deep vein thrombosis 1 1.7
HT & DM 25 41.7
DM & DVT 2 3.3
DM & Peripheral artery disease 1 1.7
HT, DM & Peripheral artery disease 1 1.7
DM, HT & DVT 1 1.7
HT & Peripheral artery disease 1 1.7
Nil 16 26.7
Heart rate (bpm) 
Below 60 bpm 8 13.3
60– 100 bpm 28 46.7
Above 100 bpm 24 40.0
Blood pressure (mmHg) Systolic
Below100 mmHg 21 35.0
100 –140 mmHg 23 38.3
Above 140 mmHg 16 26.7
Diastolic
Below 60 mm of Hg 22 36.7
60 – 90 mm of Hg 23 38.3
Above 90 mm of Hg 15 25.0
Mean arterial pressure
Below 70 mm of Hg 14 23.3
70 – 100 mm of Hg 46 76.7
Illness Severity Score – SOFA Score on the day 
of admission
0 – 6 7 11.7
7 – 9 14 23.3
10 – 12 18 30.0
13 – 15 9 15.0
15 7 11.7
16 – 24 5 8.3
SPO2
<90 30 50.0
91 – 95 26 43.3
96 – 100 4 6.7
Lactate levels
0.6-2.0 mmol/L 26 48.3
Above 2.0 mmol/L 34 56.7
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The table 3 portrays, that 52 (86.7%) had capil-
lary refilling time at below 3 secs, 51 (85%) had nor-
mal skin color, 28 (46.7%) had Tskin-Diff at 3-4o C, 
31(51.7%) had Peripheral perfusion Index of below 
1.4, 59 (98.3%) had no mottling, and 20 (33.3%) had 
ankle brachial index score of above 1.2.

Table 3
Peripheral Perfusion Status of Mechanically ventilated patients. 
Peripheral Perfusion Status Frequency (%) 
Capillary refill time
3 Seconds and below 52 (86.7%) 
4 Seconds and above 8 (13.3%) 
Skin color
Pallor 8 (13.3%) 
Cyanosis -
Mottled skin 1(1.7%) 
Normal 51(85.0%) 
Tskin– diff
Below 2oC 21(35.0%) 
3 –4o C 28 (46.7%) 
Above 4oC 11(18.3%) 
Peripheral perfusion index (PPI) 
Below1.4 31(51.7%
Above1.4 29 (48.3%
Mottling score
0 no mottling 59 (98.3%) 
1 mild -
2 moderate -
3 modest -
4 severe -
5 grave 1(1.7%) 
Ankle Brachial Index (ABI) 
Above1.2 20 (33.3%) 
1.0– 1.2 7 (11.7%) 
0.9– 1.0 18 (30.0%) 
0.8– 0.9 11 (18.3%) 
0.5– 0.8 3 (5.0%) 
Under0.5 1 (1.7%) 

The table 4 depicts that, out of 60 participants, 36 
(60%) were survived and 24 (40%) were not survived. 
Of these 15(44.12%) were survived and 19(55.88%) 
were not survived with vasoactive agents. And among 
survivors, 2 (28.57%) were developed blood stream 
infection and CAUTI and 3(25%) were developed 
VAP. Among Non survivors, 11(64.71%), 5(71.43%), 
9(75.0%), 7(77.78%) were developed acute kidney in-
jury, blood stream infection, VAP and CAUTI respec-
tively and 21(88%) were tried to rescue with CPR. 

Table 4
Prognosis of Mechanically ventilated patients. 

Prognosis Total Survivors 
36 (60%) 

Non–Survivors 
24 (40%) 

F % F %
Vasoactive drugs 34 15 44.12 19 55.88
Acute kidney injury 17 6 35.29 11 64.71
Blood stream infections 7 2 28.57 5 71.43
VAP 12 3 25.0 9 75.0
CAUTI 9 2 22.22 7 77.78
CPR 21 0 0 21 88.0

Table 5 shows that prognosis factors had a signifi-
cant (p<0.0001) association between level of peripher-
al perfusion of mechanically ventilated patients. 

Table 5
Association of Prognosis with the perfusion status of Mechani-
cally ventilated patients. 
Factors influencing Prognosis Prognosis 

Status
Chi-

Square 
Test

P -Value
Sur-
vived

Not 
Sur-
vived

 Vasoactive Drugs 15 0
Vasoactive Drugs, Acute Kidney 
injury

1 1

X2=57.917
df=22

p=0.0001
S***

Vasoactive Drugs, Acute Kidney 
injury, Blood stream infections, 
CPR

0 1

Vasoactive Drugs, Acute Kidney 
injury, VAP, CPR

0 2

Vasoactive Drugs, Acute Kidney 
injury, CAUTI

0 2

Vasoactive Drugs, Acute Kidney 
injury, CAUTI, CPR

0 2

Vasoactive Drugs, Blood stream
infections, CAUTI, CPR

0 1

Vasoactive Drugs, Blood stream
infections, CPR

0 1

Vasoactive Drugs, VAP, CAUTI, 
CPR

0 1

Vasoactive Drugs, VAP, CPR 0 4
Vasoactive Drugs, CAUTI, CPR 0 1
Vasoactive Drugs, CPR 0 1
Vasoactive Drugs, Acute kidney 
injury, CPR

0 1

Acute Kidney Injury 4 0
Acute Kidney Injury, Blood 
stream infections, VAP, CPR

0 1

Acute Kidney Injury, CPR 0 2
Blood stream infections 2 0
Blood stream infections, CPR 0 1
VAP 4 0
VAP, CPR 0 1
CAUTI 3 0
CPR 0 1
Nil 7 0

***p<0.001, S – Significant
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The selected demographic variable of age, history 
of smoking and clinical variables mode of mechanical 
ventilator, illness severity score on the day of admis-
sion, SpO2 and Lactate levels had shown statistically 
significant (p<0.05) association with level of periph-
eral perfusion status among mechanical ventilator pa-
tients as depicted in table 6.

Table 6
Association of Peripheral perfusion status with the selected 
demographic and clinical variables of Mechanically ventilated 
patients
Demographic 
Variables

Frequency Chi-Square Test
P -Value

Age
18–34years 7 X2=9.364

df=3
p=0.023

S*

35–59years 28
60–64years 13
≥65 years 12
History of smoking
Yes 26  X2=4.220 

df=1, 
p=0.040 

S*

No 34

Mode of mechanical ventilation
Volume control 14 X2=4.169

df=1
p=0.032

S*

Pressure control 46

Illness Severity Score – SOFA Score on the day of admission
0 – 6 7

X2=13.310
df=5

p=0.021
S*

7 – 9 14
10 – 12 18
13 – 15 9
15 7
16 – 24 5
SPO2

<90 30 X2=7.367
df=5

p=0.025
S*

91– 95 26
96–100 4

Lactate levels
0.6-2.0mmol/L 26 X2=5.372

df=1
p=0.043

S*

Above2.0mmol/L 34

*p<0.05, S–Significant

DISCUSSION
Critical care monitoring involves observation, mea-

surement, and recording of physiological parameters, 
which allows for the calculation of critically ill patient’s 
physiological reserve and guides therapy, improving 

patient’s outcome and the effectiveness of interventions. 
Peripheral perfusion status monitoring is a central el-
ement of patient care. Peripheral biomarkers of tissue 
perfusion are used clinically as a substitute or alterna-
tive for hemodynamic status [14] as it is essential to 
identify decreased tissue perfusion, thereby preventing 
organ dysfunction and death [15]. Hence the current 
study measured the peripheral perfusion status, includ-
ing capillary refill time, skin temperature, temperature 
gradients -Tskin-diff, Oximetry-derived Perfusion In-
dex, mottling score, and ankle-brachial index among 
patients on mechanical ventilation in both volume con-
trol and pressure control mode in ICU. Prognosis and 
the factors influencing prognosis were also assessed 
and found to have a significant association with the 
peripheral perfusion status. The present study finding 
is supported by the study findings of Longxiang Su et 
al., who explored the relationship between circulatory 
perfusion and the variables of mechanical ventilation 
related to ICU mortality on the first day of mechanical 
ventilation in a retrospective cohort study. The study 
findings provided with a higher mean airway pressure, 
and lower perfusion index had a worse prognosis [16]. 
Similarly, another study by Romain Jouffroy et al. found 
that prehospital skin mottling score and capillary refill 
time are significantly associated with the prognosis of 
septic shock patients in mobile intensive care unit and 
suggested using these parameters for triage in the emer-
gency unit to decide ICU admission [17]. The present 
study did not measure the particular condition, yet in-
cluded whoever was admitted to the ICU and treated 
under mechanical ventilation. Jian Feng Liang et al. 
investigated the factors associated with the prognosis 
of mechanically ventilated patients in ICU. They found 
that ICU mortality was associated with APACHE-II 
score, nosocomial infection, acute kidney injury, inva-
sive hemodynamic monitoring, MV for cardiopulmo-
nary resuscitation, duration of MV, successful weaning 
from MV, and renal replacement therapy. The current 
study also assesses the prognostic influencing factors, 
including acute kidney injury, bloodstream infection, 
catheter-associated infections, ventilator-associated 
infection, vasoactive agents, and cardiopulmonary 
resuscitation [18]. Josef Peter Guggenbichler et al. re-
viewed the literature on causes, frequency, and preven-
tive measures against healthcare-associated infections. 
They mentioned that those infections are associated 
with intravascular and implantable devices, urinary 
catheter-related, and ventilator-associated [19]. Alan E 
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Jones et al. examined the SOFA score for assessing the 
outcome of patients with severe sepsis with evidence of 
hypo perfusion at the time of emergency department 
(ED) and proved that the SOFA score is potentially 
valuable prognostic information on in-hospital surviv-
al [20]. The present study also assessed the SOFA score, 
which is statistically associated with the prognosis of 
mechanically ventilated patients. Wilmer W Nich-
ols et al. calculated the augmentation index, which is 
measured by augmented pressure and divided by pulse 
pressure, which is associated with vascular disease and 
aging [21]. The current study analyzed the peripheral 
perfusion index using a pulse oximeter and correlated it 
with peripheral vasoconstriction. YaliJia et al. suggested 
that optical micro-angiography (OMAG) is a promis-
ing tool for in vivo monitoring of functional macro- or 
micro-vascular responses within peripheral vascular 
beds. They also demonstrated in Mice that OMAG 
could show acute hypoxia and hyperoxia, including the 
changes in macro vascular caliber, microvascular den-
sity, and flux regulation within different-sized vessels 
within skeletal muscle in response to hemodynamic 
activities [22]. Many clinical studies proved and sup-
ported the parameters assessed the peripheral vascular 
status and significantly associated with the prognosis 
of the patients in ICU. However, this prospective ob-
servational study may conduct with large samples by 
incorporating the invasive parameters for better clini-
cal practice and for guiding management decisions for 
therapeutic intervention. 

CONCLUSION
The rationale for monitoring peripheral perfusion 

is based on the concept that the peripheral circulation 
is the first to reflect a disturbance of the circulation 
that may lead to shock. Monitoring peripheral circula-
tion not only provides a different point of reference for 
patient circulation but it also does not require invasive 
techniques and can be used directly at the bedside. 
Moreover, it is a simple approach that can be rapidly 
applied throughout the hospital, including the emer-
gency department, operating room, general wards and 
ICU. Furthermore, peripheral perfusion status has an 
impact on prognosis of the patient. 
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ABSTRACT
Introduction: One of the most common causes of admission 
to the intensive care unit is the need for mechanical ventila-
tion. Orotracheal intubation for life support can cause dys-
phagia and delay oral feeding after extubation. Hence, the 
current study was conducted to determine the effectiveness 
of swallowing and oral care intervention on dysphagia among 
post-extubation patients. Methods: Quasi-experimental re-
search design was adopted to conduct the study with 60 sam-
ples that met the inclusion criteria at saveetha Medical College 
and Hospital. Samples were selected by convenience sampling 
and assigned to the experimental group (n=30) and the control 
group (n=30). Demographic and clinical variables were collect-
ed using multiple choice questionnaires followed by a pre-test 
assessment using the Gugging swallowing screen for both the 
experimental and control groups. The experimental group re-
ceived the swallowing and oral care intervention twice daily for 
five consecutive days. The control group received routine care 
at the hospital. The post-test assessment was done using the 
Gugging swallowing screen at the end of the 5th day of inter-
vention for both the experimental and control group. Results: 
Out of 30 participants, more than 50% had slight dysphagia to 
moderate levels of dysphagia samples in both the experimental 
and control group. The pre-intervention mean score was com-
pared with a post-intervention score in the experimental group 
by paired t-test, showing statistical significance (p<0.001). A 
significant (p<0.001) difference was also found between the ex-
perimental and control groups. The post-test level of dysphagia 
showed a statistically significant (p<0.05) association with the 

length of intubation in the experimental group. Conclusion: 
Based on the study findings, the swallowing and oral care inter-
vention effectively reduces dysphagia and improves swallowing 
ability. Moreover, this intervention is safe, cost-effective, easy 
to administer, has no side effects, and it could practice even at 
home. 

Keywords
Dysphagia, Swallowing therapy, Oral care intervention, Post-ex-
tubation dysphagia
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INTRODUCTION
Critically ill patients, especially those with respira-

tory failure and after cardiac surgery, often require me-
chanical ventilation support, which allows adequate 
ventilation of the lungs [1]. One of the most common 
causes of admission to the intensive care unit is the 
need for mechanical ventilation [2]. Orotracheal intu-
bation for life support can cause dysphagia and delay 
oral feeding after extubation [3]. Post-extubation dys-
phagia is the difficulty or inability to effectively and 
safely transfer food and liquid from the mouth to the 
stomach after extubation. Specifically, patients under-
going prolonged intubation which is for more than 48 
hours [4], neurological conditions such as stroke and 
neuromuscular disease [5], low Glasgow coma scale 
[6], advanced age [7-9], prolonged mechanical venti-
lation [7, 8], and preexisting congestive cardiac failure, 
forced supine position, presence of nasogastric tube 
placement [10-12] are at increased risk of developing 
post-extubation dysphagia. The possible reasons for 
dysphagia are alterations of glottic anatomy [13], at-
rophy and inactivity of laryngeal skeletal muscles [14], 
and the effect of neuromuscular blocking or sedative 
agents [15]. Dysphagia-associated complications in-
clude increased risk for aspiration, aspiration-induced 
pneumonia, delayed resumption of oral intake/malnu-
trition, decreased quality of life, prolonged ICU and 
hospital length of stay, and increased morbidity and 
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mortality [16, 17]. Early detection of post-extubation 
dysphagia is essential to reduce complication rates. 
The management mainly focused on dietary texture 
modifications, postural changes/compensatory ma-
neuvers, and interventions to improve swallow func-
tion, therapeutic exercises, and neuromuscular stimu-
lation. The interventions include postural techniques 
such as 90° upright, 45° reclining sitting posture, chin 
down position, and swallowing maneuvers, such as 
a small amount of intake per swallow and multiple 
swallows [18]. Amongst swallowing and oral interven-
tion is one of the effective management as brushing 
of teeth/massaging of salivary glands would improve 
oral lubrication and oral sensation by mechanically 
stimulating oral sensory receptors and increasing sali-
vary flow [19, 20]. Oral care intervention also includes 
a range of motion exercises for the lips, tongue, jaw, 
and cheeks [21]. Oral motor exercise can alleviate lip 
weakness, tongue strength, lingual agility, and mouth 
opening by strengthening lips, tongue, jaw, and cheeks 
[22, 23]. Hence the current study was conducted af-
ter considering the potential risk of post–extubation 
dysphagia and the benefits of swallowing and oral care 
intervention and reviewing the relevant literature. The 
study hypothesized a significant reduction in the level 
of dysphagia after the implementation of swallowing 
and oral care interventions. 

MATERIALS AND METHODS
The quasi-experimental research study was con-

ducted at Saveetha Medical College and Hospital af-
ter obtaining formal permission from the hospital 
authority. Sixty samples met the inclusion criteria 
at Saveetha Medical College and Hospital. Samples 
were selected by convenience sampling technique 
and were assigned to the experimental group (n=30) 
and the control group (n=30). Both male and female 
patients older than 21 years on oral endotracheal 
intubation for at least 48 hours, eligible after the 
GUSS scale assessment, and willing to participate 
in the study were included in the study. Patients 
with a history of neuromuscular disease, head and 
neck deformities, pre-existing swallowing difficul-
ties, and agitation were excluded from the study. 
The investigators explained the purpose of the study 
to the participants in their language and clarified 
their doubts. Informed consent was obtained after 
assuring confidentiality. Ethical approval was ob-
tained from the Institutional Ethical Committee of 

Health Sciences under Saveetha Institute of Medical 
and Technical Sciences. Demographic and clinical 
variables were collected using multiple choice ques-
tionnaires followed by pre-test assessment using 
the Gugging swallowing screen for both the experi-
mental and control group. The gugging swallowing 
screen consists of indirect and indirect swallowing 
tests, and based on the swallowing ability, the score 
was given and interpreted as slight / no dysphagia 
(20), slight dysphagia (15-19), moderate dysphagia 
(10-14), severe dysphagia (0-9). Experimental group 
participants were intervened with swallowing ther-
apy containing certain exercises for 10 minutes per 
day before breakfast in the morning for five con-
secutive days. The participants were taught and in-
structed to do exercises like tooth brushing, salivary 
gland massage, and oral motor exercise on the first 
day, which continued for five consecutive days. The 
control group received routine care. The post-test 
assessment was done using the Gugging swallowing 
screen at the end of the 5th day of intervention for 
both the experimental and control group. The data 
were analyzed by using descriptive and inferential 
statistics. All the values were expressed as the mean 
± standard deviation. The difference within and be-
tween the two groups was compared by paired t and 
unpaired t-tests. A probability of 0.05 or less was 
taken as statistically significant. 

RESULTS
The baseline information reveals that in the exper-

imental group, most of the participants15(50%) were 
aged between 31- 40 years, 19 (63.3%) were male and 
had the habit of smoking and alcoholism. 10 (33.4%) 
had been admitted with a stroke diagnosis, and more 
than 50% had been intubated for 3-7 days with more 
than 24 hours of sedation. 8(26.7%) were supported 
with nasal cannula and Bi-level positive airway pres-
sure therapy of oxygen during the post-extubation 
period. Whereas in the control group, 15(50.0%) were 
in the age group of 41-50 and 17(56.7%) were male, 
out of which 50% had the habit of smoking and alco-
holism. 14(46.7%) had been admitted with the diag-
nosis of head injury as well as road traffic accident, 
16(53.3%) were on mechanical ventilation for 3-7 
days, 19(63.3%) were under sedation for more than 24 
hours, and 10(33.3%) had supported with nasal can-
nula during the post-extubation period as shown in 
Table 1.
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Table 1
Distribution Baseline Outcome variables 

Demographic
Variables

Experimen-
tal Group

Control 
Group

Frequency 
(%) 

Frequency 
(%) 

Age
21 – 30 years 4 (13.3) 1(3.3%) 
31 – 40 years 15 (50%) 11(36.7%) 
41 – 50 years 8 (26.7%) 15(50.0%) 
≥51 years 3 (10.0%) 3(10.0%) 
Gender
Male 19 (63.3%) 17(56.7%) 
Female 11 (36.7%) 13(43.3%) 
History of alcohol and smoking habit
Yes 19 (63.3%) 15(50.0%) 
No 11(36.7%) 15(50.0%) 
Diagnosis at the time of admission
Head injury/RTA 4 (13.3%) 10 (33.4%) 
CVA/ stroke 10 (33.4%) 14(46.7%) 
ARDS 4 (13.3%) 2 (6.7%) 
COPD 1 (3.3%) 1 (3.3%) 
Pulmonary edema 7(23.4%) 1 (3.3%) 
Pneumonia 4 (13.3%) 2 (6.7%) 
Co-morbidities
DM 2 (6.7%) 2 (6.7%) 
Respiratory disease 1(3.3%) 1 (3.3%) 
Renal failure 4 (13.3%) 0
DM, Hypertension 6(20.0%) 6(20.0%) 
DM, HT, respiratory disease 3(10.0%) 15(16.7%) 
DM, Hypertension, liver disease - 2 (6.7%) 
DM, Hypertension, stroke 4 (13.3%) 15(16.7%) 
DM and stroke 10 (33.4%) 2 (6.7%) 
HT, respiratory disease 4 (13.3%) -
Hypertension, liver disease 1 (3.3%) 1 (3.3%) 
Hypertension, stroke 7(23.4%) 15(16.7%) 
Duration of intubation
>48 hrs 8(26.7%) 8(26.7%) 
3 – 7 days 18(60.0%) 16(53.3%) 
<14 days 4(13.3%) 6(20.0%) 
Length of sedation 
Less than 12 hrs 13(43.3%) 11(36.7%) 
More than 24 hrs 17(56.7%) 19(63.3%) 
Post extubation oxygen therapy devices
Simple O2 mask 7(23.3%) 5(16.7%) 
Nasal cannula 8(26.7%) 10(33.3%) 
Non-Rebreathing mask 7(23.3%) 8(26.7%) 
Bi-level positive airway pressure 
therapy 8(26.7%) 7(23.3%) 

Out 30 participants experimental group, in pre-
test, 14(46.66%) had slight dysphagia, 11(36.67%) 
had moderate dysphagia and 5(16.67%) had severe 
dysphagia but in the post test, 12(40%) had slight 
/ no dysphagia, 10(33.3%) had slight dysphagia, 
5(16.67%) had moderate dysphagia and 3(10%) had 
severe dysphagia. In the pretest of control group, 
20(66.67%) had moderate dysphagia and 10(33.33%) 
had slight dysphagia but in the post test, 17(56.67%) 
had moderate dysphagia, 8(26.67%) had slight dys-
phagia, 5(16.67%) had slight / no dysphagia as de-
picted in Table 2.

Table 2
Comparison of level of dysphagia 

Level of 
Dysphagia 

Experimental Group Control Group
Pretest Post Test Pretest Post Test

No % No % No % No %
Slight / No 
dysphagia 

0 0 12 40.0 0 0 5 16.67

Slight dys-
phagia 

14 46.66 10 33.3 10 33.33 8 26.67

Moderate 
dysphagia 

11 36.67 5 16.7 20 66.67 17 56.66

Severe dys-
phagia

5 16.67 3 10.0 0 0 0 0

The table 3 shows that in the experimen-
tal group, the pre-test mean score of dysphagia 
was 13.70±4.77and the post-test mean score was 
16.40±4.59.The mean difference score was 2.70.The 
calculated paired‘t’ test value of t=9.498 was found to 
be statistically significant at p<0.001 level. The table 
also portrays that the experimental group post-post 
mean score was compared with the post-test mean 
score of control group by unpaired t test and the 
value of t=2.778 found statistically (p<0.001) signif-
icant. The above findings clearly infer that there is a 
significant reduction in the level of dysphagia within 
the experimental group and also found the signifi-
cant difference between the experimental and con-
trol group after the implementation of swallowing 
and oral care intervention among the post extuba-
tion patients. 

The baseline outcome measure of length of intuba-
tion had shown statistically significant (p<0.05 level) 
association with post-test level of dysphagia and the 
other demographic variables had not shown statisti-
cally significant association in the experimental group 
as depicted in Table 4.
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Table 4
Association of post-test level of dysphagia with clinical variables 

Clinical Variables Frequen-
cy

Chi-Square 
test & p-value

Length of intubation χ2=18.188
d. f=9

p=0.033
S*

>48 hrs 8
3 – 7 days 18
<14 days 4

*p<0.05, S – Significant

DISCUSSION
Dysphagia or swallowing difficulty is one of the 

most frequent complaints experienced by post-extu-
bation patients. Several studies have suggested that 
swallowing dysfunction and pulmonary aspiration oc-
cur in patients receiving prolonged ventilation [1] and 
swallowing dysfunction and can facilitate the imple-
mentation of corrective strategies. Hence, the current 
study focused on assessing the level of dysphagia and 
determining the effectiveness of swallowing and oral 
care intervention on dysphagia among post-extubation 
patients. It was found that more than 50% had slight 
dysphagia to mild dysphagia in both the experimental 
and control group. Also, 17% had severe dysphagia in 
the experimental group, and none had no dysphagia. It 
shows that everyone has difficulty swallowing during 
the post-extubation period after more than 48 hours 
of intubation. This finding is supported by Malandra-
ki GA et al., who found that 2.3% had no dysphagia, 
and 21.8% and 75.9% were diagnosed with mild and 
moderate/severe dysphagia in a retrospective obser-
vational cohort study. It is noticed that the prevalence 
of post-extubation dysphagia was 34% to 56% [5]. The 

present study also showed a higher percentage of dys-
phagia in older patients than the younger patients. It 
also showed a statistically significant association be-
tween the length of intubation of more than 48 hours, 
with the post-test level of dysphagia. This finding is 
similar to the previous study report of Patients requir-
ing more extended intubation having a higher inci-
dence of post-extubation dysphagia than postoperative 
patients with shorter intubation duration, which com-
monly occurs in 41% of critically ill adults [3]. Nurses 
play a significant role in managing patients in the inten-
sive care unit for their speedy recovery without com-
plications. This current study intensively analyzed the 
effectiveness of swallowing and oral care intervention 
on dysphagia among post-extubation, and the findings 
have revealed a significant effect on dysphagia. This 
finding is aligned with the findings of Aretuza Zaupa 
Gasparim El Gharib et al., who evaluated the impact of 
swallowing among extubated patients after prolonged 
orotracheal intubation and found a reduction in dys-
phagia levels [24]. Mokadem NE, et al., conducted a 
quasi-experimental design in Medical, Surgical, and 
Trauma ICUs to demonstrate the effectiveness of swal-
lowing and oral care intervention on post-extubation 
dysphagia. They reported a statistically significant im-
provement in dysphagia levels after swallowing and 
oral care intervention compared to pre-intervention 
[25]. Another study by Chung-Pei Wu et al. proved that 
14 days or until hospital discharge of swallowing and 
oral intervention is effective in resuming total oral in-
take and increasing salivary flows. Swallowing and oral 
intervention comprising tooth brushing/salivary gland 
massage, oral motor exercise, and safe-swallowing ed-
ucation [26]. Giovana Sasso Turra et al. reported that 

Table 3
Within and between group analysis on Dysphagia

Variables
Experimental group

Mean Difference 
Score

Paired ‘t’ test 
p-valuePretest Post Test

Mean S. D Mean S. D

13.70 4.77 16.40 4.59 2.70
t=9.498

p=0.0001
S***

Dysphagia
Experimental group Control group

Mean Difference 
Score

Unpaired ‘t’ test 
p-valuePost Test Post Test

Mean S. D Mean S. D

16.40 4.59 13.40 3.73 3.0
t=2.778
p=0.007

S**
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speech therapy favors the early return of oral intake in 
post-intubation patients with dysphagia [27]. Hence 
the present study accepted the hypothesis by consider-
ing the present study’s findings and the mentioned sup-
portive studies. However, the current study is limited to 
measuring the muscular electric activity with electro-
myography to strengthen the findings. Hence, the pres-
ent is recommending conducting with large samples for 
more reliability and comparing it with other exercise 
programs for better effectiveness. 

CONCLUSION
Based on the study findings, it concludes that the 

swallowing and oral care intervention effectively re-
duces dysphagia and improves swallowing ability. 
Moreover, this intervention is safe, cost-effective, easy 
to administer, has no side effects, and it could practice 
even at home. The present study also suggested that 
this intervention can be implemented and incorporat-
ed into the routine ICU protocol as a preventive strat-
egy for post-extubation dysphagia. 
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ABSTRACT
Introduction: Traumatic Brain Injury (TBI) is an alteration in 
the brain’s normal function that an external force can cause. 
The most reliable outcome prediction is essential to portray 
the burden of TBI. Hence, the present study compared two 
scores of the Full Outline of UnResponsiveness (FOUR) scale 
and GCS in predicting mortality in patients with traumatic brain 
injuries. Methodology: A comparative observational study 
was conducted with 60 patients with traumatic brain injury 
who matched with inclusion criteria at the Intensive care unit 
of Saveetha Medical College and Hospital. The mortality rate 
was predicted by measuring the responses mentioned in the 
Full Outline of Unresponsiveness (FOUR) scale and Glasgow 
Coma Scale daily from the day of admission to till seven days. 
Results Both scale was statistically effective in predicting mor-
tality rate. The predicted mortality rate on all seven days using 
the FOUR score was statistically (p<0.001) better than the GCS 
score among patients with traumatic brain injury. The baseline 
variable of age in years and length of admission to ICU had a 
statistically significant association with the Day 7 FOUR score 
and GCS score of mortality prediction at p<0.05 level. Con-
clusion: The Findings of the present study concluded that the 
FOUR score is comparable to the GCS score and more effective 
in predicting hospital mortality among critically ill patients in the 
intensive care unit. 
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INTRODUCTION
Traumatic Brain Injury (TBI) is an alteration in 

the brain’s normal function in that an external force 
of a blow can cause a bump or jolt to the head, vio-
lently hitting an object, or when an object pierces the 
skull and enters brain tissue. TBI is the leading cause 
of mortality and morbidity, and most patients survive 
with significant disabilities and socioeconomic bur-
dens for both patients and their families. Globally, 
the annual incidence of TBI is estimated at 27 to 69 
million [1, 2]. Approximately 1.4 million people are 
hospitalized for traumatic brain injury and require 
medical care every year, according to The centers for 
disease control (CDC) and prevention analysis [3]. 
One of the cornerstones in the management of TBI 
is that selecting and using an appropriate diagnostic 
tool is critical in intensive care treatment for an appro-
priate diagnosis, medical care, and prognosis [4]. The 
most reliable outcome prediction is most important to 
portray the burden of TBI with individual character-
ization and degree of cerebral reserve and resilience 
using multimodal frameworks of neuroprognostica-
tion using different prognostic tools [5]. It is mainly 
focused on the assessment of intensive neurological 
examination. The most widely used scoring system for 
neurological patients in intensive care is the Glasgow 
coma scale which Teasdale and Jennett introduced in 
1974 to record the level of consciousness [6]. Though 
GCS is considered the gold standard against which 
newer scales are compared. Nevertheless, with its 
widespread use, the GCS has some significant lim-
itations, including the impossibility of assessing the 
verbal score in intubated or aphasic patients, limited 
to assess the brain stem reflexes, and inconsistent in-
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ter-rater reliability [7, 8]. The full outline of unrespon-
siveness (FOUR) score is a new coma scale that was re-
cently developed and has the assessment of brain stem 
reflexes and breathing trail to give a better prognosis 
than other coma scales. However, the FOUR scores 
have been validated concerning the GCS in several 
clinical contexts [9-12]. More neurological detail be-
cause it includes consideration of brainstem reflexes, 
visual tracking, breathing patterns, and respiratory 
drive. It can also be applied in cases of spontaneous 
subarachnoid hemorrhage and other types of brain 
injury, especially in patients with severe conscious-
ness impairment. Decreasing GCS and FOUR scores 
are associated with a worsening level of consciousness 
[13]. Hence, the present study compared two scores of 
the Full Outline of UnResponsiveness (FOUR) scale 
and GCS in predicting mortality in patients with trau-
matic brain injuries. 

MATERIAL AND METHODS
An observational comparative research design was 

adopted to compare the Full Outline of Unresponsive-
ness (FOUR) and Glasgow Coma Scale (GCS) scores 
in predicting mortality among patients with traumat-
ic brain injury in the intensive care unit of Saveetha 
Medical College and Hospital after obtaining formal 
permission from the hospital authority. A study was 
approved ethically by the Institutional Ethical Com-
mittee of Health Sciences under the Saveetha Institute 
of Medical and Technical Sciences. A convenience 
sampling technique was used to select the samples that 
matched the inclusion criteria, and the sample size was 
60.The inclusion criteria for the selection of samples 
were male and female patients aged more than 21 years 
with traumatic brain injury who were admitted to the 
Intensive Care Unit within 24hrs of injury and will-
ing to participate in the study. Patients who were on 
the sedative and had known cases of sensory and mo-
tor disability and speech and hearing problems were 
excluded from the study. After selecting the sample, 
the investigators introduced themselves and explained 
the purpose of the study in their native language, and 
addressed their concerns. Written informed con-
sent was obtained after assuring confidentiality. The 
tool used for the data collection were demographic 
and clinical variables, the Full Outline of Unrespon-
siveness (FULL) scale, and the Glasgow Coma Scale. 
FOUR scale consists of eye response, motor response, 
brain stem response, and respiration, with grades 

ranging from 0-16.It is interpreted the mortality rate 
as 14-16(<10%), 11-13(15%-30%), 8-10(35%-50%), 
5-7(55%-70%) and 0-4(>80%). Similarly, the Glasgow 
coma scale consists of eye response (E4), verbal re-
sponse (V5), and motor response (M6). The total 
score is 15; the score ranges from 3, which indicates 
deep coma, to 15, which indicates fully awake and 
alert. It is interpreted the mortality rate as 15(<10%), 
13-14(15%-30%), 10-12(35%-50%), 6-9(55%-70%), 
and 3-5(>80%). Both scales are more valid and reli-
able in predicting mortality rates. The Demographic 
and clinical variables were collected by using multi-
ple-choice questionnaires. The mortality rate was 
predicted by measuring the responses mentioned in 
the Full Outlines of Unresponsiveness (FOUR) scale 
and the Glasgow Coma Scale daily from the day of 
admission to till seven days. The total time to collect 
the day was 5 minutes for each patient. The data were 
tabulated and analyzed by descriptive and inferential 
statistics. The demographic, clinical variables, FOUR 
Score, and GCS score were described as frequency and 
percentage. Paired ‘t-test was used for comparison of 
the predicted level of mortality using GCS score versus 
FOUR scores. The chi-square test was used for the as-
sociation of FOUR scores and GCS score of mortality 
prediction with selected Clinical and demographical 
Variables. The probability of p<. 05 or less was taken as 
statistically significant. Confidentiality and anonymity 
were maintained throughout the study and adhered to 
the ethical principles. 

RESULT
The Table 1 shows that out of 60 participants, 

32(53.4%) were aged between 18 -34 years, 42(70%) 
were male, 21(35%) had DM as co-morbidity, 
44(73.3%) had a traumatic brain injury due to motor-
cycle accident, 42(70%) had not intubated, 48(80%) 
were treated with medical management and 41(68.3%) 
had the length of admission to ICU within 24 hrs. 

Table 1
Baseline Outcome Variables

Baseline Outcome Variables Frequency
(f ) 

Percentage
(%) 

Age in Years
18 – 34 32 53.4
35 – 49 17 28.3
50 – 64 6 10.0
≥65 5 8.3
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Baseline Outcome Variables Frequency
(f ) 

Percentage
(%) 

Gender
Male 42 70.0
Female 18 30.0
Co-morbidities
DM 21 35.0
Hypertension 12 20.0
DM & Hypertension 19 31.7
Liver disease 3 5.0
COPD 3 5.0
Stroke 2 3.3
Cause for Traumatic Brain Injury 
Motorcycle accident 44 73.3
Car accident 12 20.0
Self-fall or fall from height 4 6.7
Intubation status
Yes 18 30.0
No 42 70.0
Treatment method
Medical management 48 80.0
Surgical management 12 20.0
Length of admission to ICU within
6 hrs 4 6.7
12 hrs 15 25.0
24 hrs 41 68.3

Table 2 depicts that on day 1, 24(40%) had the 
mortality rate of 35% – 50%, 18(30%) had mortality 
rate of 15% – 30%, 10(16.7%) had mortality rate of 
<10% and 8(13.3%) had mortality rate of 55% – 70%. 
Whereas on day 7, 45(75%) had the mortality rate of 
>80%, 10(16.7%) had mortality rate of 35% – 50%, 
3(5%) had mortality rate of 55% – 70% and 2(3.3%) 
had mortality rate of 15% – 30%. 

Table 2
Mortality Prediction using GCS 

GCS
Score

<10%
(15) 

15 – 30%
(13 – 14) 

35–50%
(10 – 12) 

55–70%
(6 – 9) 

>80%
(3 – 5) 

F % F % F % F % F %
Day 1 10 16.7 18 30.0 24 40.0 8 13.3 0 0
Day 2 10 16.7 18 30.0 24 40.0 8 13.3 0 0
Day 3 10 16.7 15 25.0 16 26.7 15 25.0 4 6.7
Day 4 9 15.0 16 26.7 11 18.3 16 26.7 8 13.3
Day 5 9 15.0 11 18.3 11 18.3 20 33.3 9 15.0
Day 6 7 11.7 9 15.0 13 21.7 19 31.7 12 20.0
Day 7 0 0 2 3.3 10 16.7 3 5.0 45 75.0

Table 3 represents that on Day 1, 14(23.3%) had the 
mortality rate of 35% – 50%, 18(30%) had mortality 
rate of 55% – 70%, 13(21.7%) had mortality rate of 
15% – 30% and >80% and 2(3.3%) had mortality rate 
of <10%. But, on day 7, 45(75%) had the mortality rate 
of >80%, 10(16.7%) had mortality rate of 35% – 50%, 
3(5%) had mortality rate of 55% – 70% and 2(3.3%) 
had mortality rate of 15% – 30%. 

Table 3
Mortality Prediction using FOUR Score

FOUR
Score

<10%
(15) 

15–30%
(13 – 14) 

35–50% 
(10 – 12) 

55–70% 
(6 – 9) 

>80%
(3 – 5) 

F % F % F % F % F %
Day 1 2 3.3 13 21.7 14 23.3 18 30.0 13 21.7
Day 2 3 5.0 8 13.3 19 31.7 8 13.3 22 36.7
Day 3 2 3.33 6 10.0 13 21.7 11 18.3 28 46.7
Day 4 1 1.67 6 10.0 10 16.7 9 15.0 34 56.7
Day 5 0 0 6 10.0 6 10.0 9 15.0 39 65.0
Day 6 0 0 3 5.0 9 15.0 5 8.33 43 71.7
Day 7 0 0 2 3.33 10 16.7 3 5.0 45 75.0

The mean GCS score of day 1 to day 7 was com-
pared with mean FOUR score of day 1 to day 7 was 
compared by paired t test. The calculated paired t val-
ue was found to be statistically significant at p<0.001 
level. This clearly infers that predicted mortality rate 
on all the 7 days using FOUR score was better than 
using GCS score among patients with traumatic brain 
injury as shown in Table 4.The comparison of GCS 
versus FOUR score of Day1 to Day 7 was represented 
in Figure 1.

Table 4
Comparison of mortality Prediction using GCS versus FOUR 
score 

Day
GCS Score FOUR Score Mean 

Difference 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Day 1 9.0 3.43 10.60 3.34 1.60
t=7.088

p=0.0001, 
S***

Day 2 9.02 3.42 10.97 3.75 1.95
t=5.977

p=0.0001, 
S***

Day 3 9.73 3.75 11.88 3.49 2.15
t=10.825
p=0.0001, 

S***

Day 4 10.20 3.90 12.53 3.36 2.33
t=11.934

p=0.0001, 
S***
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Day
GCS Score FOUR Score Mean 

Difference 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Day 5 10.83 3.78 13.05 3.13 2.22
t=11.471

p=0.0001, 
S***

Day 6 11.28 3.58 13.47 2.98 2.18
t=12.114

p=0.0001, 
S***

Day 7 11.60 3.59 13.73 2.72 2.13
t=10.692
p=0.0001, 

S***
***p<0.001, S – Significant
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Figure 1. Comparison of mortality prediction using GCS versus 
FOUR score

Table 5 shows that the baseline variable of age in 
years and length of admission to ICU had shown sta-
tistically significant association with Day 7 FOUR 
score and GCS score of mortality prediction at p<0.05 
level. 

Table 5
Association of GCS and FOUR score (Day 7) of mortality predic-
tion with Baseline Variables

Baseline Variables
Fre-

quency
(f ) 

Chi-Square & p-value
GCS Score 

(Day 7) 
FOUR Score 

(Day 7) 
Age in Years

χ2=16.180
d. f=12

p=0.183, N. S

χ2=19.349
d. f=9

p=0.022, S*

18 – 34 32
35 – 49 17
50 – 64 6
≥65 5
Length of admission to ICU 
within χ2=15.950

d. f=8
p=0.043, S*

χ2=9.711
d. f=6

p=0.137, N. S
6 hrs 4
12 hrs 15
24 hrs 41

*p<0.05, S – Significant, N. S – Not Significant

DISCUSSION
Neurologic outcome prediction, or neuroprognos-

tication, is complex and vital to save the lives of patients 
in ICU with brain injury in Intensive care treatment. 

There are many predictive tools or scales that have 
been used for predicting the prognosis and patient 
outcome. In this study, two predictive scales (GCS and 
FOUR scores) have been used to determine the pre-
diction of mortality in the medical ICU for seven days 
from the day of admission. Both scales are effective in 
assessing the prediction of mortality among patients 
with TBI. However, the predicted mortality rate on 
all seven days using the FOUR score was statistically 
(p<0.0001) better than using the GCS score. Because 
the FOUR scale measured the brain stem reflexes and 
respiration, both vital and which may be affected by 
the brain pathology due to brain injury, the FOUR 
scale overcomes the constraints in the GCS. This find-
ing is in line with the result of Jamileh Ramazani et 
al., who concluded that both the FOUR scores and 
GCS are valuable scales for predicting outcomes in pa-
tients are admitted to the MICU; however, the FOUR 
scores showed better discrimination and calibration 
than GCS [14]. Elham Sepahvand et al. stated that the 
FOUR scores are a valuable, sensitive, and specific di-
agnostic criterion for predicting outcomes in patients 
with traumatic brain injuries when comparing two 
criteria of the FOUR scale and GCS [15]. Similar-
ly, Rostam Jalali et al. reported that The FOUR scale 
has a better prediction for death than GCS and may 
be a suitable alternative or complementary tool for 
GCS [16]. Praveen K Javvaji, et al. conducted a study 
on the comparison of the FULL score with the GCS 
Score in predicting outcomes among patients with al-
tered mental status admitted to the Critical Care Unit 
and found that the use of the FOUR scores can over-
come the shortcomings and help in prognostication of 
these patients and it can be used as a good alternative 
to the GCS score [17]. The results of a study by Pari-
sa Ghelichkhani, et al. showed that GCS and FOUR 
scores have the same value in predicting the mortal-
ity of trauma patients. Both tools had high predictive 
power in predicting the outcome at the time of dis-
charge [18]. A study by Tamer Fakhry et al. compared 
the GCS and FOUR scores in predicting the morbidity 
and mortality of pediatric trauma patients. It conclud-
ed that GCS and FOUR scores have the same value in 
predicting the mortality of trauma patients in the first 
24 hours. However, the FOUR scores have high accu-
racy than the GCS score after 24 hours [19]. Tonne. E, 
et. al. Proved that the management intensity of hospi-
talized patients with TBI decreased with age and was 
associated with an increased risk of 30-day mortality 
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[20]. In line with this, the present study also found a 
significant association between length of stay and age 
group associated with Day 7 score of FOUR scores and 
GCS score. Though mentioned similar studies sup-
port the result of the study, it has certain limitations of 
small sample size, comparison within the samples, and 
measuring the prediction daily from the day of admis-
sion to 7 days. A similar study may be expanded with 
a large sample, measuring every 6 hours’ duration for 
better prediction and also compared with other neu-
rological disorders. However, the FOUR scales may 
be supplemented with GCS in the ICU, especially in 
Neuro ICU, for managing neuro medical and surgical 
patients. 

CONCLUSION
The finding of present study concluded that the 

FOUR score is comparable to the GCS score and is 
also more effective in predicting hospital mortality 
among critically ill patients in the intensive care unit. 
Because the FOUR scale has a more detailed neuro-
logical assessment as it includes brainstem reflexes of 
pupillary reaction, corneal and cough reflexes, as well 
as breathing patterns and respiratory drive. Hence, it 
can be utilized in all types of brain injury, especially in 
patients with severe unconsciousness to coma state in 
the critical care unit, as the FOUR scale complements 
the GCS. 

ACKNOWLEDGMENT
Authors would like to thank all the study partici-

pants for their co-operation to complete the study suc-
cessfully and also thank the health care team members 
in the Intensive Care Unit for their support to com-
plete the study successfully. 

CONFLICT OF INTEREST 
Authors declare no conflict of interest. 

FUNDING SUPPORT
None

REFERENCES
1. GBD 2016 Traumatic Brain Injury and Spinal 
Cord Injury Collaborators. Global, regional, and na-
tional burden of traumatic brain injury and spinal 
cord injury, 1990-2016: a systematic analysis for the 
Global Burden of Disease Study 2016. Lancet Neurol 
2019; 18:56.

2. Dewan MC, Rattani A, Gupta S, et al. Estimating 
the global incidence of traumatic brain injury. J Neu-
rosurg 2018; :1.
3. CA Wolf, S K Nash. A head injury teaching mod-
ule for prehospital assessment. Military Medicine, 
2011; 176(2):204–208.
4. Hosseini SH, Ayyasi M, Akbari H, Heidari Gor-
ji MA. Comparison of Glasgow coma scale, full out-
line of unresponsiveness and acute physiology and 
chronic health evaluation in prediction of mortality 
rate among patients with traumatic brain injury ad-
mitted to Intensive Care Unit. Anesth Pain Med, 2017; 
7:e33653.
5. Carolina B Maciel. Neurologic Outcome Predic-
tion in the Intensive Care Unit. Continuum (Minneap 
Minn), 2021;27(5):1405-1429.
6. Teasdale G, Jennett B. Assessment of coma and 
impaired consciousness. A practical scale. Lancet, 
1974;2:81–84.
7. Fischer M, Rüegg S, Czaplinski A, Strohmeier M, 
Lehmann A, Tschan F, et al. Inter-rater reliability of 
the full outline of UnResponsiveness score and the 
Glasgow coma scale in critically ill patients: A pro-
spective observational study. Crit Care, 2010;14:R64. 
8. Cohen J. Interrater reliability and predictive valid-
ity of the FOUR score coma scale in a pediatric popu-
lation. J Neurosci Nurs, 2009;41:261–7.
9. Bruno MA, Ledoux D, Lambermont B, Damas F, 
Schnakers C, Vanhaudenhuyse A, et al. Comparison 
of the full outline of unResponsiveness and Glasgow 
liege scale/Glasgow coma scale in an Intensive Care 
Unit population. Neurocrit Care, 2011;15:447–53. 
10. Eken C, Kartal M, Bacanli A, Eray O. Compari-
son of the full outline of unresponsiveness score coma 
scale and the Glasgow coma scale in an emergency 
setting population. Eur J Emerg Med, 2009;16:29–36. 
11. Gorji MA, Hoseini SH, Gholipur A, Mohammad-
pur RA. A comparison of the diagnostic power of the 
full outline of unresponsiveness scale and the Glasgow 
coma scale in the discharge outcome prediction of pa-
tients with traumatic brain injury admitted to the In-
tensive Care Unit. Saudi J Anaesth, 2014;8:193–7. 
12. Wijdicks EF, Bamlet WR, Maramattom BV, Man-
no EM, McClelland RL. Validation of a new coma 
scale: The FOUR score. Ann Neurol, 2005;58:585–93.
13. Saika A, Bansal S, Philip M, Devi BI, Shukla DP. 
Prognostic value of FOUR and GCS scores in deter-
mining mortality in patients with traumatic brain in-
jury. Acta Neurochir (Wien) 2015;157:1323–8.



Issue 26. February 2023 | Cardiometry | 777

14. Jamileh Ramazani, Mohammad Hosseini. Com-
parison of Full Outline of Unresponsiveness Score and 
Glasgow Coma Scale in Medical Intensive Care Unit. 
Ann Card Anaesth. 2019; 22(2): 143–148.
15. Elham Sepahvand, Rostam Jalali, Maryam Mir-
zaei, Farzad Ebrahimzadeh, Mahnaz Ahmadi, Esmail 
Amraii. Glasgow Coma Scale Versus Full Outline of 
UnResponsiveness Scale for Prediction of Outcomes 
in Patients with Traumatic Brain Injury in the Inten-
sive Care Unit. Turk Neurosurg, 2016;26(5):720-4.
16. Rostam Jalali, Mansour Rezaei. A Comparison of 
the Glasgow Coma Scale Score with FullOutline of 
Unresponsiveness Scale to Predict Patients’Traumatic 
Brain Injury Outcomes in Intensive Care Unit. Turk-
ish Neurosurgery, 2015; 26(5).
17. Praveen K Javvaji, Padmaja Nagatham, Ramach-
andra R, Venkata, Harivarsha Puttam, Sanjo K John. 
A Comparison of Full Outline of UnResponsiveness 

Score with Glasgow Coma Scale Score in Predicting 
Outcomes among Patients with Altered Mental Sta-
tus Admitted to the Critical Care Unit. Indian Jour-
nal of Critical Care Medicine,2022; 10.5005/jp-jour-
nals:10071-23921.
18. Parisa Ghelichkhani, Maryam Esmaeili, Mostafa 
Hosseini, Khatereh Seylani. Glasgow Coma Scale and 
FOUR Score in Predicting the Mortality of Trauma 
Patients; a Diagnostic Accuracy Study. Emerg (Teh-
ran), 2018; 6(1):e42.Epub. 
19. Tamer Fakhry, Rania Salah, Ahmed Gaber. Full 
outline of unresponsiveness versus Glasgow coma 
scale in predicting mortality in paediatric trauma pa-
tients. International Surgery Journal, 2019; 6(7). 
20. Elin Tønne, Bernt J Due-Tønnessen, Ulrikke Wiig, 
Barbro F Stadheim, et al. Epidemiology of craniosyn-
ostosis in Norway. J Neurosurg Pediatr, 2020 Apr 3; 
26(1):68-75. 



778 | Cardiometry | Issue 26. February 2023

ORIGINAL RESEARCH Submitted: 2.01.2023; Accepted: 1.02.2023; Published online: 25.02.2023

Prediction of Heart Disease 
using Machine Learning 
Algorithms with Feature Selection 
Techniques

Murugesan G.1, Kavitha C. T.2, G. Gandhi Jabakumar3, 
E. Swarnalatha4

1Department of Computer Science and Engineering, Govern-
ment Polytechnic College, Purasawalkam, Chennai, Tamil Nadu, 
India. 
2Department of Electronics and Communication Engineering, 
St. Joseph’s Institute of Technology, Chennai, Tamil Nadu, India. 
3Department of Computer Science and Engineering, Sri Ram-
achandra Institute of Higher Education and Research, Chennai, 
Tamil Nadu, India. 
4Department of Electronics and Communication Engineering, 
Guru Nanak Institute of Technology, Hyderabad, Telangana, In-
dia. 

E-mails
1murugsan02@gmail.com, 
2kavithact@stjosephstechnology.ac.in, 
3gandhijabakumar@gmail.com, 
4swarnalatha.ecegnit@gniindia.org

Abstract
Data is an asset in the digital era, and enormous data was gen-
erating day by day in all the fields, including the healthcare 
industry. The data on the healthcare industry data consists of 
personal information and disease-related information about a 
patient and stored in various formats and units. Machine learn-
ing and Artificial Intelligence techniques will help us analyze the 
voluminous amount of data to identify the hidden patterns of 
a specific disease from the healthcare data and help us predict 
a particular disease in the future. In this paper, we proposed 
a decision support system to predict heart disease, especially 
cardiovascular disease, through machine learning algorithms. 
This system experimented with the reduced set feature of the 
UCI Machine learning repository dataset using a linear ker-
nel-based support vector machine algorithm. This system has 
also compared it with other machine learning algorithms such 
as K-Nearest Neighbours, Decision tree, and Random forest 
in Python. All four machine learning algorithms’ performance 
has been evaluated based on accuracy, misclassification rate, 
precision, recall, and f-score value. From the experimental re-

sults, SVM with a linear kernel function classification algorithm 
produces better accuracy of 95.08% compared with others for 
predicting heart disease. 

Keywords
Healthcare Analytics, Heart Disease Prediction, Cardiovascular 
Disease, Data Analytics, SVM, Clinical Data Analytics
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Introduction
In all the fields, data were growing exponentially 

due to digitization; the data were collected and stored 
in online repositories. This type of massive data, named 
big data, cannot be processed by typical computing en-
vironments. Big data analytics is a process of collect-
ing, organizing, and analyzing large amounts of data to 
identify hidden patterns and other useful information. 
Big data analytics aims to help industries make more 
informed business decisions by analyzing vast amounts 
of data. It could include weather forecasting, social 
media content, activity reports, data capture by sen-
sors, fraud, and risk detection, and text from custom-
er emails. Nowadays, big data analytics have improved 
in healthcare industries by personalized medicine and 
discovering patterns for a particular disease. 

Machine learning algorithms are one of the best 
algorithmic techniques for analyzing the massive vol-
ume of data for learning the insights and predicting 
patterns from the dataset. It is a statistical or hypoth-
esis based computing platform for making decisions. 
The applications like Google search, Game playing, 
Face Detection/Face Recognition, Speech recognition, 
Rainfall prediction used by machine learning algo-
rithms. Commonly used machine learning algorithms 
are Naïve Bayes Classifier Algorithm, K Means Clus-
tering Algorithm, Support Vector Machine Algorithm 
(SVM) Linear Regression, Logistic Regression, Arti-
ficial Neural Networks (ANN), Decision Trees (DT), 
Random Forests (RF) and K-Nearest Neighbours 
(KNN). 
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Cardiovascular disease (CVD) is the primary 
source of death worldwide, with an estimated 17.9 
million people suffering from CVD every year. Car-
diovascular failures and strokes cause four out of 5 
CVD deaths, and 33% of these deaths happen rashly 
in those more than 70 years old. In the United States, 
every 37 seconds, heart disease kills a person. In 2030 
the world health organization expects that there will 
be 23.6 million people who are going to risk their lives 
because of heart disease. Globally, the rate of increases 
in heart disease has become a threatening one. Mini-
mize the mortality rate from heart disease; the health-
care industry needs to identify a way to handle it. The 
diagnosis of heart disease is complicated, and that has 
executed accurately and efficiently–the result of the 
diagnosis based on the doctor’s experience and knowl-
edge. Due to the human involvement in the diagnosis 
process, there is a slip-up in the diagnosis result. 

Due to the availability of voluminous amounts of 
data, especially in medical data, a systematic analysis 
of data will help the doctors identify a pattern for dis-
ease and help diagnose an infection at the beginning 
stage. Using machine learning algorithms with sys-
tematic review will help construct a predictive mod-
el for conditions that facilitate the personalization of 
medication, identify the severity of the disease, and 
discover a drug to treat the disease. Machine learning 
algorithms are vitally important in building a deci-
sion support system by analyzing medical data. Due 
to heart disease, the increasing rate of morbidity and 
mortality worldwide has attracted the researchers to 
minimize the rates by developing a decision support 
system. 

This paper aims to identify the key features and a 
machine-learning algorithm to predict heart disease. 
We proposed a decision support system that uses 
the machine learning algorithm for predicting heart 
disease. The proposed decision support system im-
plemented with reduced set features of SVM-linear 
kernel classification algorithm for predicting heart 
disease, and its performance has compared with oth-
er machine learning algorithms. The remaining paper 
has organized as follows, section 2 reviews the existing 
work of heart disease prediction in healthcare analyt-
ics, and section 3 deals with the prediction model of 
heart disease, and section 4 describes the experimen-
tal setup for the proposed decision support system. 
The classification model and its results were discussed 
in section 5 and section 6, respectively. The conclusion 

and future work of the proposed support system has 
discussed in section 7

Literature Review
Numerous studies have been carried out and pro-

posed various frameworks to predict heart disease with 
different datasets by applying machine learning algo-
rithms. The authors in (Zhu et. al. 2013) developed a 
model by using SVM with a particle swarm optimiza-
tion algorithm. They used physical test data like blood 
pressure, plasma lipid, Glu, and UA for identifying cor-
onary heart disease of south china and demonstrated 
that the optimized SVM classification algorithm pro-
duces a better accuracy rate than other classifiers like 
ANN backpropagation, linear discriminant analysis, 
logistic regression, and non-optimized SVM. 

Various advanced data mining classification tech-
niques such as DT, SVM, Naive Bayes, RIPPER clas-
sifier, and ANN applied to the UCI dataset with dif-
ferent features in (Shylaja and Muralidharan 2018). 
The results show that the SVM classifier predicts with 
higher accuracy of 85.97% compared to the other clas-
sifiers. The authors proved that the SVM classifier 
is a valid way for assisting the diagnosis of coronary 
heart disease by using the features of both the low and 
high-density lipoprotein cholesterol, triglycerides, 
glucose, and age in (Hongzong et. al. 2007), using the 
dataset of 346 patients by comparing linear and non-
linear classifiers. 

A set of classification rules with the combination of 
support vector machines, logistic regression, and deci-
sion trees in (Mythili et. al. 2013) by applying on the 
Cleveland Heart Disease database, it is claimed that 
combining classification rules on the classifier pro-
duces better accuracy than the classifier alone. A com-
parative study was conducted on the data mining tech-
niques to predict heart disease using the UCI dataset 
in (Moloud et. al. 2015). The features of gender, chest 
pain type, resting blood pressure, exercise-induced 
angina, number of significant vessels colored by fluo-
roscopy, and thal were the most dominating features. 
They concluded that the decision tree with a small set 
of features gives better accuracy than other mining 
techniques. 

The authors in (Amin et. al. 2018) proposed a hy-
brid intelligence predictive system with seven popular 
machine learning algorithms. Three feature selection 
algorithms used to predict heart disease by using the 
Cleveland heart disease dataset 2016.It shows that the 
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logistic regression classifier with ten-fold cross-valida-
tion gives better accuracy of 89% compared with the 
SVM classifier of accuracy 88%. Validated the system 
with full features and the selected features, claims that 
the selected features have an impact on accuracy and 
execution time. 

Identify the heart valve disorder, an SVM based 
intelligence system developed in (Emre et. al. 2007). 
The dataset built with Doppler Heart Sounds from the 
Cardiology department of Firat Medical Center. The 
authors’ used Wavelet entropy, Wavelet decomposition, 
and Short-time Fourier transforms to extract the fea-
tures. The system produced better sensitivity and spec-
ificity scores of 94.5% and 90%, respectively, by testing 
with 123 patients of both normal and abnormal. 

An improved SVM-Radial bias kernel method was 
used in (Karthikeyan and Meenakadevi 2020) to pre-
dict various diseases like Chronic Kidney disease, Di-
abetics, and Heart disease with an appropriate dataset. 
It compared with the SVM-Linear, SVM-Polynomial, 
Random Forest, and Decision Tree classifiers, This 
shows that the proposed method produces an accura-
cy of 89.9% for heart disease prediction UCI heart dis-
ease dataset. The role of data analytics in the health-
care industry described in (Li et. al. 2019) and also 
points out the opportunities in the healthcare industry 
to improve the clinical trial design by constructing 
predictive modeling, statistical analyzing and algo-
rithm designing. 

In (Alistair et. al. 2016), the authors reviewed many 
issues related to collecting and preprocessing critical 
care data. The significant challenges to be considered 
on the critical care data are grouping, cleaning, and pre-
diction. They also addressed a wide range of applica-
tions that cover these challenges, such as online patient 
tracking, artifact detection, personalized prediction, 
risk assessment, and so on. The authors in (Thedore 
et. al. 2010, Black and Payne 2003), the advantages of 
linking hospital databases to improve the prediction 
and constructing a predictive model for an application 
of quality of data, are required. While collecting clinical 
data from hospital dataset, there is a need for outlier 
analysis and achieved using different data mining tech-
niques([Becker and Gather 2001, Imhoff et. al. 1998, 
West et. al. 1985, Nouira and Trabelsi 2012). 

The authors in (Mukaka 2012) discussed the guide-
lines to choose the relevant correlations to assess the 
linear relationships of strength and direction between 
a pair of variables. SVM is one of the powerful yet 

flexible supervised machine learning algorithms used 
for classification and regression problems that classi-
fies similar and dissimilar features from the dataset. 
The main objective of SVM is to identify a hyperplane 
that classifies the data points in N-dimensional space 
(N – No. of features). Researchers used the SVM al-
gorithm for generating models to predict the diseases 
by classifying the medical records (Comak et. al. 2007, 
Anthimopoulos et. al. 2016, Beulah and Carolin 2019, 
Son et. al. 2010, Verplancke et. al. 2008, Yu et. al. 2010, 
Maglogiannis et. al. 2009). 

A tool, SVM with fruit fly optimization technique 
was proposed in (Shen et. al. 2016) for medical deci-
sion making on breast cancer, thyroid and diabetes 
diseases and also compared with the other optimiza-
tion technique. In (Alotaibi 2019), a ten-fold cross-val-
idation operator was used to avoid selection of similar 
value both in the training and testing phase. The train-
ing and testing conducted in k time with a distinct k 
set of data values for both training and testing. They 
used the four different data selection methods linear 
sampling, shuffled sampling, stratified sampling, and 
automatic with the help of the RapidMiner Machine 
learning tool. The authors show that there are con-
siderable improvements compared to the previous 
work carried out using the same tool and the other 
tools with the accuracy of 92.3%. In (Mohammad et. 
al. 2019), the authors identified the most dominating 
features from the UCI dataset by applying seven clas-
sification techniques to predict cardiovascular disease, 
achieving the highest accuracy of 87.4%

Heart Disease Prediction Model
In this work, Python’s scikit-learn library has used 

to conduct experiments on UCI Heart Disease Dataset 
to predict heart disease. It provides an easy to use a 
visual representation of the dataset for building pre-
dictive analytics. Moreover, Python has many open-
source libraries, and it supports open source innova-
tion; it also an effective functionality. This system’s 
main objective is to assist the medical practitioner 
in predicting heart disease by reducing the diagnosis 
time and starting treatment at the earliest. The ma-
chine learning algorithm starts from data pre-process-
ing followed by feature selection, to select the signifi-
cant features from the dataset. 

The correctness of the classifier is computing using 
a confusion matrix. A confusion matrix is formed with 
actual and predicted count from the four outcomes 
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produced as a result of binary classification. A binary 
classifier predicts all data instances from the test data-
set as either positive (P) or negative (N). This classifi-
cation produces four outcomes as

True Positive (TP): The predicted value matches 
the actual value. The actual value was positive, and the 
model predicted a positive value. 

True Negative (TN): The predicted value matches 
the actual value. The actual value was negative, and 
the model predicted a negative value. 

False Positive (FP): The predicted value was false-
ly predicted. The actual value was negative, and the 
model predicted a positive value, also known as Type-I 
error. 

False Negative (FN): The predicted value was false-
ly predicted. The actual value was positive, and the 
model predicted a negative value, also known as Type-
2 error. 

Accuracy (ACC) and Error rate (ERR), also known 
as the misclassification rate, are the two primary mea-
sures derived from the confusion matrix. 

Accuracy: The ratio of the number of all the cor-
rect prediction to the total number of instances on the 
dataset and represented as

 
TP TNAccuracy
P N

 

Where

 P = TP + FN
 N = TN + FP

Error or Misclassification rate: The ratio of num-
ber all incorrect predictions to the total number of in-
stances on the dataset and represented as

 FP FNError rate
P N

 

The other measures derived from the confusion 
matrix are precision, recall, specificity, f-score, etc. 

Precision: It is the ratio of the number of correct 
positive predictions to the total number of positive 
predictions, also called positive predictive value. The 
best precision value is one, and the worst is 0 and rep-
resented as

 
TPPrecision

TP FP
 

Recall: It is the ratio of the correct positive predic-
tions to the total number of positive instances, is also 

known as sensitivity or true positive rate and repre-
sented as

 TPRecall
P

 

Specificity: It is the ratio of the number of correct 
negative predictions to the total number of negative 
instances, is also known as the true negative rate and 
represented as

 TNSpecificity
N

 

F-score: It is a measure of a test’s accuracy. It is the 
weight of harmonic mean of the test’s precision and 
recall. It is calculated by

 2 Precision×RecallF - score
Precision+Recall

 

In this paper, the decision support system’s per-
formance is evaluating by accuracy, misclassification, 
precision, recall, and f-score. 

Experimental setup
This section will describe the experimental setup 

of a decision support system to predict heart disease. 
There are four major components in the decision sup-
port system and they are data collection, data process-
ing, feature selection, and model building. 

Data collection: The dataset used in this paper is 
the UCI Machine Learning Dataset and part of Cleve-
land. data, Hungarian. data, Switzerland. data, and 
Long-Beach-VA. data obtained from the UCI Ma-
chine learning repository. 

i) Cleveland. data: This database contains 76 at-
tributes, but all the published research experiments 
refer to using a subset of 14 of them. It has 303 data 
instances, and 14 attributes class distributions reveal 
54% heart disease absent, 46% heart disease present. 

ii) Hungarian. data: It has 294 data instances and 
14 attributes. Class distributions revelations are 62.5% 
heart disease absent and 37.5% heart disease present. 

iii) Switzerland. data: It has 123 data instances and 
14 attributes. Class distributions indicate 6.5% heart 
disease absent and 93.5% heart disease present

iv) Long-Beach-VA. data: it has 200 data instances 
with 14 attributes and class distribution of 25.5% heart 
disease absent and 74.5% heart disease present

The Cleveland dataset is the most popular and 
commonly used dataset by machine learning research-
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ers. It contains 303 patient records with 76 attributes 
for each record, but most of the researches use only 
14 specific attributes. The 14 attributes 8 are categor-
ical data, and the remaining are numerical data with 
distinct units. Most of the researchers followed this 14 
attribute dataset to identify their insights. The dataset 
attribute/features described in Table 1.

Data cleaning and pre-processing: Data cleaning is 
a process in which data cleaned by removing missing 
data, duplicate data, and resolving data inconsisten-
cies. As a result, data quality improved, resulting in the 
usefulness of data. During the pre-processing step, the 
other processes like data transformation (conversion 
of data from one form into another form) and data Ta-
ble 1 reduction (reduce the multitudinous amount of 
data into useful information) could occur. 

Data Transformation: Conversion of data or infor-
mation from one format to another format is known 
as data transformation. It usually carried out when a 
source format is needed to convert into the required 
format for a specific purpose. 

Data reduction: Transformation of numeric or al-
phabetic digital information into a corrected ordered 
and simplified form experimentally or empirically. The 
central concept of data reduction is to reduce multitu-
dinous amounts of data into useful information. 

Exploratory data analysis: It aims to gain valuable 
statistical insights from the data, distributions of dif-
ferent attributes, correlations of the attributes with 
each other, and the target variable and also calculate 
odds and proportions for the categorical attributes. 

Feature Selection: Feature selection also denoted as 
variable selection, attribute selection, or variable sub-
set selection for model construction, which inhibits 
choosing a subset of pertinent features (variable pre-
dictors). In this paper, we used the Boruta algorithm 
for selecting the most significant features since the 
Boruta algorithm supports both classification and re-
gression type problems. Also, it takes into account the 
multivariable relationship. The algorithm is as follows: 

Step 1: Create a shadow attribute for all the original 
attributes and shuffle it. 

Table 1
S. No. Attribute Description Type Values

1 age Age of a person Numeric 29-79
2 sex Sex of a person Categorical 1 – Male

2 – Female
3 cp Chest pain type Categorical 1 – Typical Angina

2 – Atypical Angina
3 – Non-Anginal pain
4 – Asymptotic

4 Thestbps Resting Blood Pressure in mm Hg Numerical 94 – 200
5 Chol Serum cholesterol in mg/dl Numerical 126 – 564
6 Fbs Fasting Blood Sugar in mg/dl Categorical 1 – if fbs> 1

0 – else
7 Restecg Resting Electrocardiographic Results Categorical 0 – Normal

1 – Having ST-T wave abnormality
2 – Left ventricular hypertrophy

8 Thalach Maximum Heart Rate Achieved Numerical 71 – 202
9 Exang Maximum Heart Rate Achieved Categorical 1 – Yes

0 – No
10 Oldpeak ST depression induced by exercise

relative to rest
Numerical 1 – 3

11 Slope Slope of the Peak Exercise ST segment Categorical 1 – Up sloping
2 – Flat
3 – Down sloping

12 Ca Number of major vessels colored by Fluoroscopy Numerical 0 – 3
13 Thal Thalassemia Categorical 3 – Normal

6 – Fixed defect
7 – Reversible defect

14 target Diagnosis of heart disease Categorical 0 – Absence
1 – Presence



Issue 26. February 2023 | Cardiometry | 783

Step 2: Extend the dataset by combining the shuf-
fled shadow attribute to the original attributes. 

Step 3: Run random forest classifier on the com-
bined dataset and perform a variable importance mea-
sure as mean decrease accuracy (MDA) to evaluate the 
importance of each variable

Step 4: Z score is calculated by dividing MDA with 
the standard deviation of accuracy loss

Step 5: Find the maximum Z score among shadow 
attributes (MZSA) 

Step 6: The features with importance significantly 
lower than MZSA were removed permanently from 
the dataset. The features with emphasis significantly 
higher than MZSA retained as essential features. 

Step 7: Remove the shadow features from the 
dataset. 

Step 8: Repeat the above until the prefixed itera-
tions, or all the retained features are essential features

The features selected from the Boruta algorithm is 
{sex, cp, chol, thalach, exang, oldpeak, slope, ca, thal}. 
We could not conclude that if these features present 
for a patient suffering from heart disease. It is handy 
information to the clinicians that helps to undergo 
further diagnosis at the earliest. 

Splitting dataset : To train any machine learning 
model irrespective of the type of dataset used, you 
have to break the dataset into training data and test-
ing data. The entire dataset is splitting into training 
and testing datasets. We considered 20% of the dataset 
to become testing, and the remaining 80% assigned as 
training datasets. 

Classification model
One of the supervised machine learning algo-

rithms is the Support Vector Machine called SVM. It 
can use for both classification and regression type of 
problems. However, it is mostly using in classification 
problems. SVM algorithms perform well both in lin-
early and nonlinearly separable datasets. In the SVM 
algorithm, plot each data point in an n-dimensional 
space where n is the number of features in the prob-
lem, It then finds the suitable hyperplane that differ-
entiates the dataset into two classes. 

A support vector machine algorithm aims to con-
struct a hyperplane or a set of hyper-planes in a high 
or infinite-dimensional space and used for both classi-
fication and regression tasks. The data points are sepa-
rated as positive and negative classes by a hyper-plane, 
which has the greatest distance to the nearest data 

points for training. Larger the margin produces lower 
generalization error of the classifier. 

Let xi be the given training vectors and is defined as 
xi p, i = 1, 2, ... n and a vector y = {1, –1}n and the 
goal of is to find the value of w p and b  such 
that the classification given by the sign(wT(x) + b) is 
correct for most sample points. 

Where 

 x and w are vvectors
 b is bias

Define the hyperplane as

 wT(x) = 0

In SVM, considered that the best hyper-plane has a 
larger distance between the margins. 

SVM solves the following primal problem
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To maximize the margin between the hyper-plane 
we should minimize 
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For perfect prediction, for all samples the value
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Where

 e is the vector of all ones
 Q is an n x n positive semidefinite matrix

 Qij yiyjK(xi, x)
Where

 K(xi, x) = (xi)T (xj) is the kernel 
 ai be the dual coefficients and they 
 are upper bounded by C

This dual representation highlight that the training 
vectors are implicitly mapped into higher (may be in-
finite) dimensional space by the function 

If the optimization problem is solved, the output 
of the decision function for a given sample x becomes

 
,( )i i i

i SV
y K x x b  
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and the predicted class corresponds to its sign. We 
need to sum over the support vectors because the dual 
coefficient αi are zero for the other samples. 

In python these parameters can be accessed 
through the attribute names 

Dual_coef which holds the product yiαi

Support_vectors which contains the support vectors
Intercept which holds the independent term b

K(xi, x) be the kernel function and it can be any one 
of linear, radial bias, polynomial or sigmoid function

Linear K(xi, x) = (xi, x)
Radial bias K(xi, x) = exp(–γ||xi – x||2)
Polynomial K(xi, x) = (γ(xi, x) + r)d

Sigmoid K(xi, x) == tan h(γ(xi, x) + r)
In SVM, margin (m) and misclassification rate(m-

cr) are directly proportional. ie if margin value in-
creases then margin classification rate increases. The 
cost parameter helps the SVM to find out the margin 
for the hyper-plane. 

Results on Classification Models

Model /
Parameter

KNN DT RF SVM

Accuracy 72.13 85.25 93.44 95.08
Misclassification 27.87 14.75 6.56 4.92
Precision 82.61 87.10 96.67 97.3
Recall 59.38 84.38 90.62 94.74
F-Score 69.09 85.71 93.55 96.00
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The models built on from the feature sets; the KNN 
algorithm produced lower accuracy on the feature set 

with a 72.13% score, a precision score of 82.61%, a re-
call score of 59.38%, and an f-score value of 69.09%. 
The worst score performance on the feature with the 
misclassification rate of 27.87% by KNN. 

The decision tree classifier built on the proposed 
feature set performed with better accuracy than KNN. 
It achieved an accuracy score of 85.25%, precision 
score 87.10%, recall score 84.38%, and the f-score val-
ue of 85.71%. The misclassification rate of decision 
tree classifier is 14.75.

The next classification model random forest built 
on the proposed feature set performed well with less 
misclassification score of 6.56% compared to the other 
two classifiers KNN and DT. It achieved an accuracy 
score of 93.44%, precision score 96.67%, recall score 
90.62, and the f-score value of 93.55.

The classification model built on the proposed fea-
ture set, which performed well with the less misclassi-
fication score of 4.92, is a support vector machine with 
a linear kernel function model. It achieved the highest 
accuracy score of 95.08%, precision score 97.30%, re-
call score 94.74%, and the f-score value of 96%. Com-
pared to the entire four classification model, the SVM 
model performed well on the proposed feature set. 
The RF model produced the accuracy marginally less 
compared to the SVM model from the four classifica-
tion models tested on the proposed feature set. So the 
clinician may choose the model that is easy to imple-
ment without a significant loss of accuracy. 

Conclusion
In worldwide, machine learning algorithms are 

playing an ever-growing role in the medical battle 
against heart disease. We have investigated Support 
Vector Machine, K-Nearest Neighbour, Decision Tree, 
and Random Forest has built on the proposed feature 
selection methods against selected feature sets from 
UCI Machine learning dataset for heart diseases. In 
this work, we proposed a decision support system to 
predict heart disease in medical diagnosis by apply-
ing feature selection from the benchmark dataset. For 
this experiment, the essential features were identified 
by using Boruta algorithm. We experimented with the 
identified features with the machine learning classifi-
cation models of SVM, KNN, DT, and RF. The most 
accurate model we found achieved with an accuracy of 
95.08, precision score 97.30%, recall score 94.74, and 
f-score value of 96% using an SVM classifier. We have 
tested the selected features with only four machine 
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learning algorithms; in the future, it can be verified 
by other algorithms with few enhancements or in-
clude some intelligence for selecting features that will 
produce better performance than the proposed work. 
The clinician and healthcare professional can utilize 
the proposed decision support system to predict heart 
disease for a new patient, provided that the features 
discussed in this work are available. 
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Abstract
Despite various advances in health care applications, Intrusion 
detection remains a challenging task in wireless network due 
to numerous amount of traffic and large amount of sensitive 
data leading to various cyber attacks (DDoS, MITM, scan etc). 
The sensors are used to collect the real time data of patients or 
wearable devices and send the same to doctors for analyzing 
various diseases in early stages using IoT. Wireless network is 
vulnerable to intruders, mainly for carrying sensitive informa-
tion hence this paper proposes supervised machine learning 
technique B-GNB to detect various attacks in Health care data 
in IuT. The proposed model chooses the best features and ac-
curately classifies attacks with 96% accuracy. 
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1. Introduction
Among the many successful applications of the 

Internet of Things are medical applications, smart 

farming, smart transportation, smart communica-
tions, and smart housing, to name just a few. This list 
is not meant to be exhaustive. IoT, which stands for 
“Internet of Things, ” is a network of devices that are 
connected to each other.. This control can be done 
remotely or locally. When bringing devices connect-
ed to the Internet of Things into operation, a variety 
of distinct parameters must be evaluated.. These pa-
rameters include connection range, data rate, battery 
life, mobility, latency, and gateway modem security. 
When Low-Power Wide-Area Networking (LPWA) is 
used, data is transferred using Narrowband Internet of 
Things. NB-IoT offers a multitude of possible advan-
tages, some of which include low power consumption, 
low device costs, simple installation, compatibility 
with a large number of IoT devices, enhanced range, 
and its capacity to upload and download data. 

The advent of 5G networks was motivated in large 
part by the need to support a vast number of Inter-
net of Things (IoT) devices. Which provide download 
speeds that are ten times faster than those offered by 
LTE networks. IoT devices may now share data and 
communicate with one another in a much more ex-
pedient manner as a direct consequence of this de-
velopment. When this network is fully functional, it 
will be able to provide dependable service, which will 
lead to an increase in the network’s reach, a decrease 
in the network’s latency, and an improvement in the 
network’s reliability. Microcells that operate on the 5G 
network are able to send data to a large number of de-
vices all at once. The software-defined nature of 5G, 
together with its utilisation of network slicing and vir-
tualization, makes it challenging to maintain network 
security. [1], [3] 

As the Internet of Things rolls out, it will be nec-
essary to simultaneously enhance the speed of com-
munications between various sensors and decrease 
their latency. This will be a must in order to meet the 
demands of the 5G Internet of Things. It is anticipated 
that the 5G network will be capable of supporting a 
wide variety of applications in the not too distant fu-
ture. It is inevitable that the developers of software’s 
security concerns will become more pressing as the 
number of users who utilise the programme grows. 
Because of this, it is extremely important to categorise 
the various kinds of assaults and to take precautions 
against those that are common but have the potential 
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to be destructive. Some examples of these kinds of as-
saults include distributed denial-of-service (DDoS) 
attacks, man-in-the-middle (MITM) assaults, and 
probing. Therefore, in order to evaluate the efficacy of 
a variety of attacks, approaches from the field of ma-
chine learning are applied to data sets that have been 
sufficiently benchmarked. 

There is a classification system that provides each 
kind of assault with its own unique collection of char-
acteristics and points values. The true nature of the at-
tacks has been warped as the number of daily attacks 
has increased, making it impossible to verify their ori-
gin using traditional investigation methods. Because of 
this, there has been an increase in the number of attacks 
that occur each day. If the characteristics of each assault 
have not been thoroughly explored, categorised, and 
investigated for discrepancies, it is impossible to accept 
the conclusions that have been drawn from the investi-
gation. Since this is an example of supervised learning 
[4] and the output class has already been decided, the 
methods of machine learning are utilized. 

2. Related work
Several scholars in the past have conducted study 

that is analogous to what we are doing now with the 
Internet of Things. Experts are continually conducting 
new research on this subject. 

Abdullah Alsaedi et. al and his colleagues tested 
the performance of a wide variety of machine learning 
algorithms and deep learning models for binary and 
multiclass categorization using the IoT TON dataset. 
CART yielded substantially more favorable findings, 
the F-score is 0.88, the accuracy is 88%, the precision is 
0.90, the recall is 0.98, and the correctness rate is 0.90.
The accuracy of a test that involved binary classifica-
tion was determined to be 77%, while the recall score 
was 0.77 and the F-score was 0.75.Additionally, the 
F-score was much higher than the recall score. When 
compared to binary classification, CART demonstrat-
ed superior multiclass classification accuracy. The ac-
curacy of CART was higher than that of binary clas-
sification. When compared to the performance of the 
two-fold model, the researchers Faisal Hussain et al. 
[2] found that the average performance of the ResNet 
scan-2 model in recognizing DDOS attacks improved 
by 99.01% precision, 98.79% recall, and 98.82% f-score 
using the Resnet2.

IbbadHafeez and his colleagues [3] conducted a 
study in which they examined three distinct data sets, 

70% of which were used for training and 30% for test-
ing. It analyses network data using a combination of 
fuzzy C-means clustering and fuzzy interpolation to 
discover potentially harmful events that may occur on 
the network. CNN validation was done with the use of 
BoT-IoT, IoT Network Intrusion, MQTT-IoT -Ds-1, 
and IoT -Ds-2.While other datasets only obtain a de-
tection rate of 99.3%, CNN achieves a detection rate of 
99.7%. Only 0.02% of all cases are caused by the phe-
nomenon known as false positives. 

Research was carried out by Anndre. on the UN-
SWNB – 15 data set to investigate the very effective 
attack detection mechanisms contained within it. 
The forecasts that L. Cristiani and his colleagues [4] 
made on potential attacks turned out to be accurate 
in a number of different ways. This method is mal-
leable and can be modified to address a wide variety 
of possible dangers. DoS, exploit, generic, probing, 
and routine attacks are the five most common major 
categories of attacks. Each of these categories is then 
broken down into its own set of subcategories. A de-
nial of service, or DoS, attack prevents the individual 
or organisation being attacked from using the service 
that is being targeted. The proposed technology is so 
excellent at detecting instances of infiltration that it 
misses less than 2% of opportunities. This indicates 
that the method is quite good. According to the find-
ings of their analysis, Nithin Kumar Sahuet. al [5] used 
the multiclass attacks that were included in the DS20s 
dataset to perform their investigation. The precision of 
the tests performed with logistic regression and artifi-
cial neural network machine learning was found to be 
99.4%. The application of ANN for the identification 
of anomalies involves only a small amount of time for 
both prediction and training, yet it produces accurate 
results. Using the information that was received from 
the logs, Arul Stephen et. al [6] analysed the function-
ality of the IoT Network. Several methods for super-
vised machine learning have been utilised throughout 
the course of the inquiry. GNB was only able to de-
tect 84% of multiclass assaults such as DDOS, MITM, 
probing, and improper setup, but Extra Tree Classifier 
was able to reach 94% accuracy with 0.09s of train-
ing time and 0.95 precision. In addition, the learning 
curve for Extra Tree Classifier is significantly steeper 
than that of GNB. In addition to that, the accuracy of 
the additional tree classifier was 94%. 

Eirini Anthiet. al [7] studied the various charac-
teristics that are used in the standard techniques for 
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categorizing, detecting, and classifying assaults. We 
use a three-layered intrusion detection system (IDS) 
that is capable of multiclass detection in order to clas-
sify the 12 different attacks as either a DOS, MitM, 
reconnaissance, or replay. In each of the three stud-
ies, decision trees, and more especially the J48 form, 
proved to be the most accurate classifiers, which in-
dicates that these graphs are the most effective means 
of dealing with the problem that is currently at hand. 
If one were to spend their time forecasting in a more 
productive manner, they would have the opportuni-
ty to achieve an accuracy of 90.2%, 90%, or 92%, re-
spectively. KinzaShafiqueet. al [8] carried out research 
on the challenges involved in standardizing different 
nodes connected to the Internet of Things and the 
quality of service needs for 5G Internet of Things. At 
each level, both currently active and potentially future 
5G Internet of Things and security breach patterns 
were investigated and analysed. After doing research 
on the AeganWifi dataset, MuhamedErzaAminato et 
al[9] resorted to impersonation assaults in order to ac-
complish distinguishable deep feature extraction and 
selection (AWID). Both the testing dataset and the 
training dataset were completely different from one 
another. When compared to other models of machine 
learning, the SVM’s 0.02 criterion was successful in 
accomplishing the goal of achieving a lower false-pos-
itive rate. 

Within the CICIDS 2017 data collection, Wooseok-
Seo et. al [10] observed instances of individuals from 
different social classes engaging in aggressive be-
haviour towards one another. The level 1 classifier will 
initially extract a minimal feature set from the packet 
in order to encourage rapid classification and the de-
tection of hazards in real-time. This is done in order to 
facilitate faster identification of threats. The primary 
purpose of the level 2 classifier is to manage flows that 
the level 1 classifier was unable to appropriately cate-
gorise. This is the only function of the level 2 classifier. 
The random forest approach achieves an outstanding 
performance in terms of precision and recall scores, 
both of which are 99.8 out of 100, as well as its F-score, 
which is 0.99.Based on these findings, it is evident that 
the algorithm is extremely efficient

Researchers Nadia Chaabouniet. al [11] The In-
ternet of Things poses vulnerabilities in the form of 
multi-level network assaults, as revealed. With the 
support of supervised models, we were able to achieve 
a significant advancement by lowering the percent-

age of false positives to 0.01%, which is a significant 
decrease. Cross validation was utilised in an experi-
ment conducted by Jamul et al. [12], in which the re-
searchers trained on 90% of the data and then tested 
on 10% of it. As a result of this, they were in a posi-
tion to analyse NSL-KDD in conjunction with KDD 
99.When combined with Adaboost, K means can pro-
duce results with greater precision. Mohmudarl Hasan 
et. al[13] used a dataset including 3, 579, 522 samples 
and 13 variables to evaluate the efficacy of a variety of 
different methods and compare them to one another. 
As features, we decided to go with Denial-of-service 
assaults, data type probing, malicious control, mali-
cious activity, scan, espionage, inadequate configura-
tion, and Normal. The Artificial Neural Network, De-
cision Tree, and Random Forest all achieve a level of 
accuracy of 99.4 percent. which is exceptionally good. 
On the other hand, Random Forest excels in a number 
of other respects as well. Researchers under the direc-
tion of Liang Xiao et. al and his colleagues [14] used 
supervised learning techniques to detect malware with 
a success rate of 99.7 and 99.9 percent, respectively 
(using KNN and Random forest). It is not impossible 
for random forests to produce the most accurate pre-
dictions. 

The model that was developed by Ahmed samy et 
al [15], LSTMDeepLearning serves as the foundation 
for the framework, which is then deployed on distrib-
uted fog nodes. A cloud-based service, which is also 
responsible for its maintenance, is in charge of ad-
ministering it and ensuring that it is maintained up to 
date. The proposed structure can be thought of as a 
set of discrete operations, such as DL model training 
and testing, framework rollout, traffic analysis, attack 
detection, and management enhancements. These are 
all examples. LSTM performs far better than any oth-
er approach to machine learning in terms of accuracy, 
precision, and recall. This advantage is particularly 
pronounced in the case of accuracy. During the course 
of our investigation of the CICIDS-2017 dataset, we 
made use of the KNN, RF, ID3, and quadratic discrim-
inate analyses (QDA). 

In the presence of Ala Al-Fuqaha et al. [16] and 
other members of his team, research was conducted 
to gain an understanding of the effects of the Internet 
of Things and the need for a new generation of data 
analytics techniques and systems capable of managing 
large volumes of data produced by IoTdevices. In the 
IoT, user privacy and data security are more critical 
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than speed, dependability, and management. The next 
topic that we discussed was Big Data, which is a by-
product of the Internet of Things. We also discussed 
the necessity of a new generation of data analytics 
methodology and tools that have been built specifi-
cally for IoT big data. It has been shown that cutting 
down on the amount of data required for real-time 
analysis can have a variety of positive effects in a vari-
ety of different areas. Furthermore, the importance of 
cloud and fog computing in the Internet of Things was 
brought to everyone’s attention. For the Internet of 
Things implementation to be successful, cloud-based 
technologies are required to be utilised for the purpos-
es of data storage, analysis, and comprehension of the 
huge volumes of data generated by IoT devices.. 

A study on vulnerabilities in security approach-
es was carried out by Hussain and colleagues [17]. 
It is possible to rectify these errors, In addition, the 
existing machine land deep learning approaches are 
investigated in great detail in order to discover an-
swers to the myriad network security concerns that 
are brought about by IoT devices. We also evaluate 
the potential future of machine learning and deep 
learning-based research in the field of the Internet of 
Things (IoT). In light of this fact, it is of the utmost 
importance to consider various alternatives for the 
protection of user privacy and data security while 
applying ML and DL to carry out analytics on IoT-
networks. It was established that there was a rate of 
0.01% for false positives. 

Mao Yi et. al. in addition to the remaining mem-
bers of the industrial workforce [18]. A dynamic stain 
spreadingbased intelligent early warning vulnerabil-
ity detection system has been proposed in IoT. This 
demonstrates that control constraints can be utilised 
successfully in the constraint state calculation that 
is being performed in this investigation. As a result, 
the assertion that the constraint state security detec-
tion method may successfully detect security breaches 
when combined with an upgraded range constraint 
and a control constraint receives additional backing 
from this piece of evidence. When testing for BVC us-
ing CSC, the false-positive rate is 0%, however when 
using CSSC, the rate is 14.5%. 

The primary objective of Rajesh Kalakoti et. al and 
his co-authors’ study [19] was said to be tolower the 
workload of machine learning projects by minimiz-
ing the number of required characteristics. In order 
to complete these projects, you will need to find solu-

tions to binary and multiclass classification challenges 
of a botnet. We were able to discover the feature sets 
for each of the classification challenges that we were 
given by combining filtering and wrapping strategies 
with specialized machine learning techniques. This 
allowed us to solve the problems that we were given. 
The findings from the experiment provide evidence 
that lends credence to this interpretation. When all of 
the prerequisites are satisfied, it is possible to achieve 
detection rates that are among the highest those who 
have ever studied have recorded. There is a significant 
range of choice available in terms of the packaging. 
The utilisation of a filter mechanism does not in and 
of itself guarantee that the feature set will be in its best 
possible state, notwithstanding the formulation of the 
problem in whatever way. 

According to Mohammed Vazid et. al and his col-
leagues [20], the confluence of three technologies 
enables easier access to the data that is generated by 
devices that are connected to the Internet of Things. 
When it comes to performing data analysis on the in-
formation produced by these kinds of devices, having 
an entry of this type is really helpful. The Intelligent 
Internet of Things ecosystem is produced by the con-
vergence of artificial intelligence (AI), the Internet of 
Things and 5G cellular networks. Coverage was pro-
vided for a few of the 5G IoT’s potentially vulnerable 
spots and entry points in the attack vector map. 

SumitPundir et. al and his colleagues [21] investi-
gated the many different kinds of attacks that may be 
carried out against WSN and IoT communication sys-
tems, in addition to the many security requirements 
that each would need to meet. In addition, discussions 
centre on newly developed projects that make use of 
WSNs and the internet of things. Following this, we 
will supply an in-depth description of the threat mod-
el that is utilised during the procedure of safeguarding 
communications that are dependent on WSN and IoT. 
A connection between sensor networks and the IoT 
is another topic that we cover, as is the significance of 
security as well as the different kinds of assaults that 
could be launched against such a connection. 

A software-based technique of attestation was pro-
posed by Muhammad Naveed Aman et. al [22] and his 
colleagues. According to this method, remote verifiers 
use machine learning (ML) classifiers to authenticate 
the internal state of an Internet of Things (IoT) device 
by inspecting the memory dump of the device. This 
technique was developed with the assumption in mind 
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that remote verifiers could carry out the verification 
process remotely. The development of this technique 
involved delving into the memory dump of an Inter-
net of Things device and analysing the data that was 
discovered there. The proposed approach not only 
accurately identifies attacks, but it also has a latency 
that is 96% less than that of earlier methods, as deter-
mined by the outcomes of many tests carried out on a 
real-world prototype. 

Threat identification was carried out by Aram Kim 
et. al [23] and his colleagues in order to lessen the 
number and intensity of attacks carried out by insid-
ers. In the process of classifying the techniques, attack 
vector modelling and role analysis were incorporated. 
Process analysis and role analysis were also used in the 
categorization of the approaches. Advantages of these 
three approaches include the use of process analysis to 
identify vulnerabilities, the use of role-based analysis 
to assist in the detection of attacks, and the use of at-
tack vector model to offer an insider attack taxonomy. 
Process analysis, role-based analysis, and attack vec-
tor model are all described in the following sentence. 
Insider Threat Detection (ITD) is a tool that is used 
to identify actions related to the environment that are 
not typical of the setting. 

In order to create neural networks and estimate 
behaviour information, SalihSevgican et. al and his 
colleagues [24] used three separate machine learning 
techniques. Linear regression and recursive neural 
network methodologies are used. The outcomes of 
the study were written up and presented in an issue of 
Nature Communications. When it comes to estimat-
ing the load on a network, techniques based on neural 
networks perform significantly better than linear re-
gression and logistic regression, respectively. The tree-
based gradient boosting method, on the other hand, 
outperforms the performance of both of these meth-
ods when combined. 

In addition to a few other people, Chen Xu et. al 
[25] investigatedthe Monitoring of Internet of Things 
packets moving upstream is essential for identifying 
DDoS attacks andboosting network performance. If, 
online DDoS detection relies on inspecting each and 
every data packet, then network latency and process-
ing burden will be significantly increased. The novel 
approach not only decreases the sample rate by more 
than 70 percent, but it also demonstrates improved ro-
bustness when subjected to alterations in the bound-
ary conditions

3. Materials and Methods

3.1 Dataset Collection and Description
The Open-Source IoT Device Network Logs data-

set was collected from the Kaggle [6]. In this Dataset 
there are 477426 data, 13 input features, and one out-
put label class called normality. 

For the purpose of aggregating data from open-
source Internet of Things device network records, 
Kaggle was utilised. 

Target Class in dataset
The various attacks and its number of data in 

this dataset are shown in Table 1

Table 1
Dataset Description

Attacks Number of data
Normal 79035
Wrong set up 82285
DDos 79020
Probing 70002
Scan 79052
MITM 79032
Total 477426

Types of Attack: 
Wrong set up: The data is corrupted because the 

system configuration was incorrect and it accessed 
the network from a configuration that was not the 
planned configuration. 

Distributed Denial of service: An intruder can 
make a host inaccessible to other services by bom-
barding it with a large number of packets. [2], [5], [25] 

Data type probing: The intruder utilises a data 
type that is not the specified data type. 

The intruder makes use of a data type that is not 
the data type that has been supplied. 

Scan attack: Is a software application designed to 
probe the host. 

Man in the Middle (MITM): Intercepts the data 
sent from sender to receiver and establishes another 
link without knowledge of sender and receiver. [7], [23] 

Data that is being sent to a recipient can be inter-
cepted and a new link can be established without ei-
ther the sender or the receiver being aware of what is 
happening. [7], [23] 
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Normal : The data is accurate and does not contain 
any potentially damaging data. 

4. Methodology Discussion
The proposed methodology involves the follow-

ing steps. 

Data collection : 
The dataset was taken from Kaggle, and it consists 

of an assault on multiple classes. The data collection is 
preprocessed by utilising one hot encoding to trans-
form category categories to numerical values. This 
completes the preprocessing step. 

Data preprocessing : 
During the evaluation of the dataset, the avail-

ability of important data is taken into consideration. 
During the preprocessing phase, outliers are removed, 
and the postprocessing phase involves replacing miss-
ing values with the mean. It is possible that the accu-
racy of the predictions made by the machine learning 
algorithm would suffer if insufficient preprocessing is 
carried out. 

Fig. 1.Bagging based GNB methodology

Feature selection : 
The computation of information gain makes it 

possible to determine the relationship that exists be-
tween each attribute [19] and the result. One must 
first hazard an educated guess on the entropy of the 
entire collection in order to calculate the information 
gain, and then use that information to guide their de-
cision-making process. 

 Entropy H(S) =∑ P(X) log 1/P(X) - (1) 

Where H(S) is entropy of entire set

H(S, X) =Entropy applying each feature say X1 … XN

Information Gain: 

 IG(S, X) =H(S) – ∑ P(X) *H(X) (2) 

Where 

 P(X) = (Number of attacks) / (Total target output) 
(3) 

The feature with highest gain is chosen as best feature 
for predicting multiclass attack in our dataset. Features 
like frame number and frame time have least correlation 
with respect to output class hence the two features are 
neglected in predicting attacks in our data set. 

For the purpose of producing realistic projections 
of assaults across a broad spectrum of categories, we 
choose the property in our dataset that produces the 
greatest rise in frequency. The approach that we use 
to forecast attacks based on our data set does not take 
into account the frame number or the frame time be-
cause these variables have the lowest connection with 
the output class. 

Fig 2: Feature selection

Ranking Best features Gain
1 Value 0.16
2 Ip. src 0.13
3 Tcp. srcport 0.11
4 Eth. src 0.093
5 ip. proto 0.09

Training and Testing Data set: 
Following completion of the data preprocessing 

and selection of the features, the dataset is first trained 
using 80% of the data and then tested using the re-
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maining 20%. [12] –[15] The observations that are in-
cluded in the training set are used by the algorithm as 
a point of reference so that it can learn from its previ-
ous experiences. To evaluate the output of the model, a 
performance metric is applied to the observations that 
are contained inside the test set. 

Gaussian Naive Bayes classifier
The Bayes neural network is an example of a prob-

abilistic classifier that can differentiate between a wide 
variety of categories. It is an application of Bayes’ the-
orem (GNB). The Guassian model is the one that re-
quires the least amount of work because all that needs 
to be calculated from the training data set is the mean 
and the standard deviation. Determine whose poste-
rior is bigger based on the data you get by calculating 
the mean and standard deviation of each attribute and 
then comparing the two. You will be able to determine 
the sample’s distribution with the help of this

 
2 2( ) /2

2

1( / )
2

xP x y e   (4) 

Where μ is the mean and σ is the variance. In Naïve 
bayes algorithm Frequency table is created for each 
feature and probability of occurrence is based on con-
ditional probability

P(A/B) = (P(B/A) P(A)) /P(B) where probability of 
occurrence of event B when A is true

Occurrence of certain feature is independent of 
other features. If there are N features x1, x2…. xn and 
are stochastically independent class 

 Likelihood p(x/c) =P(x1, x2, xn) /c) (5) 

Where P(x1, x2, xn) /c) =P(x1/c). P(x2/c) 
In case there are N number of classes

 P(X/C) = P(x1/c1) p(x2/c1), 
 p(x1/c2) p(x2/c2) p(x1/c3), p(x2/c3). (6) 

Ensemble / Voting: 
A Voting Classifier [24] is a machine learning 

model that trains on a wide ensemble of models and 
predicts an output (class) based on the class with the 
highest likelihood of becoming the output. It simply 
collects the results of each classifier passed into Voting 
Classifier and predicts the output class based on the 
highest majority of votes. Rather than creating sepa-
rate specialised models and determining their perfor-
mance, we create a single model that trains on these 

models and predicts output based on their aggregate 
majority of votes for each output class. 

Hard Voting: The class with the most votes, or the class 
that has the highest possibility of being predicted by each 
of the classifiers, is the one that is selected as the projected 
output class when using the hard voting method. 

Soft Voting: The output class of a soft vote is the pre-
diction made for that class based on an average of the 
probabilities that have been assigned to that class. Hard 
voting is used to classify different attacks into their typi-
cal and predicted categories before making predictions. 

When the hard voting method is used, the class 
with maximum votes is selected to be the correct out-
put class.. When adopting a voting method known as 
soft voting, the category that is most likely to emerge 
victorious is the one whose probability is the one that 
is most similar to the overall average. The results of the 
voting are used to produce predictions, which are then 
used to classify assaults into the relevant categories 
that are associated with each type of assault. 

 FBAG(X) =F1(X) +F2(X) +FN(X) 

5. Performance metrics: 

1. Precision
To determine precision divide the total number of 

accurate positive outcomes by the total number of cor-
rect positive outcomes predicted by the classifier. This 
will give you the accuracy rate.. [18] –[20] 

 TPPrecision
TP FP

 

True positive (TP) –Attack labeled as attack
False positive (FP) –Normal labeled as attack
True Negative (TN) -Normal labeled as normal
False Negative (FN) -Attack labeled as normal

2. Recall
The ratio of the number of incursions that have 

been accurately anticipated to the total number of in-
trusions that have presented themselves. 

 TPRecall =
TP FN

 

3. F1 score
It is the ratio of precision to recall that is calculated 

using the harmonic mean. When the F1 Score is high-
er, it indicates that our model is doing better. [7] -[11] 

 12
1 1

F1score
+

Precision Recall
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4. Prediction time(s) = Start time – End time 
when attack is detected. 

6. Results and Discussion
In this section, we will successfully execute IoT 

attack detection in health care using IoT Health care 
network log dataset in order to investigate the multi-
ple security flaws that are associated with 5G Internet 
of Things. This data set was compiled to better un-
derstand the types of attack The majority of machine 
learning algorithms are able to differentiate between 
an attack and normal behaviour, but they are unable 
to classify various types of attacks accurately. For 
this reason, The accuracy rate of the Bagging-based 
Gaussian Nave Bayes algorithm was 96%, while the 
accuracy rate of the Gaussian Nave Bayes technique 
was just 84%. 

Figure 3 demonstrates that the training time re-
quired for Bagging GNB was only 2.25 s but the train-
ing times required for GNB and Random forest was 
2.15s and 3s respectively. 

Fig. 3 Training time of various classifier 

Fig. 4.Prediction Time of various classifiers

Fig. 4 shows the comparison of three supervised 
machine learning algorithm where testing time of 
Bagging GNB is 0.57s compared to random forest with 
training time of 1, 3s and GNB with training time of 
0.47s. 

Classifier Accuracy %
GNB 84

B-GNB 96
RF 92

Fig. 8.Accuracy of various classifiers

In Figure 8, we see a visual representation of ac-
curacy achieved by various supervised machine learn-
ing approaches. The suggested Bagging-based GNB 
achieves a greater prediction accuracy of 96% when 
compared to both GNB and Random forest. The other 
two classifiers, on the other hand, have an accuracy of 
84% and 92%, respectively. 

Table 2
Comparision of various parameters in Machine learning
Classi-

fier 
Accu-
racy 
% 

Training 
Time 
(ms) 

Predic-
tion Time 

(ms) 

Preci-
sion 

Recall F1-
Score 

GNB 84 2.25 0.47 0.81 0.81 0.82
B GNB 96 2.15 0.57 0.95 0.96 0.96
RF 92 3.3 1.71 0.92 0.91 0.90 

Conclusion
The proposed B-GNB accurately classifies a variety 

of medical based cyber-attacks. According to the find-
ings of the simulation, adhering to the recommended 
model led to an increase in accuracy of 96%, withpre-
cision of 0.95, recall of 0.96 and 0.964 F1-score. The 
training time of B-GNB is improved by 0.1s compared 
with GNB and 0.75scompared with RF. In terms of 
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the testing time GNB(0.47s) is superior to both Ran-
dom Forest (1.3 ms) and B-GNB (0.57 milliseconds). 
B-GNB surpasses GNB and RF classifiers in identify-
ing a wide variety of threats more efficiently. The re-
sults demonstrates that the proposed model is superi-
or to traditional approaches in detection of attacks in 
health care applications accurately. 

References
1. Mahmud Hasan ,Md. Milon Islam, MdIshrak Is-
lam Zarif, M.M.A. Hashem, ” ToN_IoT Telemetry 
data set : A new generation datas et of IoT and IIOT 
for Data Driven Intrusion detection systems ”, IEEE 
Access vol.8 2020 pp.165130 -165150.
2. Faisal Hussain ,”A two fold Machine learning ap-
proach to prevent and detect IoT Bot net attacks ”,IEEE 
Acess vol.9 2021 pp.163412 -163430.
3. IbbadHafeez,”IoT KEEPER: Detecting malicious 
IoT Network activity using online traffic analysis at 
the edge” IEEE Transaction on Networks service man-
agement. Volume 17, 2020 pp 45–59. ..https://doi.
org/10.1109/TNSM.2020.2966951
4. Andre.L.Cristiani “A Fuzzy Intrusion detec-
tion system for identifying cyber attacks on IoT-
Network”,IEEE Latin American conference com-
munication (LATINCON 2020).DOI: 10.1109/
LATINCOM50620.2020.9282320
5. Nithishkumarsahu “Machine learning based 
anomaly detection for IoT Network “,IEEE XPLORE 
2020 PP.787 -794 .
6. Arul Stephen, “Evaluation of various machine 
learning algorithm for detection of attacks in 5G”,Lec-
ture Notes in Electrical Engineering 795, pp.397-495.
7. Eirini Anthi, Lowri Williams “Intrusion detection 
system for smart home IoT Devices”,IEEE Internet of 
Things journal vol.6 No.5 pp.9042 -9053.
8. Kinzashafique”.IoT for next Generation smart sys-
tems: A Review of current challenges, future trends 
and prospectus for emerging 5G-IoT scenarions”,IEEE 
Access vol.8 2020 pp.23022 -23040.
9. MuhamedErzaAminato “Deep abstraction and 
weighted feature selection for Wi-Fi impersonation 
detection” IEEE Transaction 2017,pp.1 -16.
10. Wooseokseo “Real time Network Intrusion pre-
vention system based on hybrid Machine Learning”.
IEEE Access, vol 9,2021.pp.46387 - 46397. DOI: 
10.1109/ACCESS.2021.3066620
11. Nadia chaabouni “Network Intrusion detection 
for IoT Security based on learning techniques”, IEEE 

Communications surveys and Tutorial ,2019 pp.2671 
- 2701 .DOI: 10.1109/COMST.2019.2896380
12.  Jamul “Machine learning based IDS for software 
defined 5G network”,IET,2017 PP .1 -7.
13. MohmudarlHasan”.Attack and anomaly detection 
in IoT sensors in IoT sites using machine learning ap-
proaches”, Internet of Things journal 2019,pp. 1-14.
14. Liang Xiao “IoT security techniques based on ma-
chine learning,IEEE Signal processing magazine sep 
2018 pp.41 -49.
15. Ahmed samy, Hainingyu and Honguzhang “Fog-
Based Attack Detection Framework for Internet of 
Things Using Deep Learning”.IEEE Access vol.8 2020 
pp.74571 – 74585.
16. Ala Al-Fuqaha, Senior Member, IEEE, Mohsen 
Guizan “Internet of Things: A Survey on Enabling 
Technologies, Protocols, and Applications”, IEEE 
Communication surveys & Tutorials, VOL. 17, NO. 4, 
ER 2015 pp.2347 -2376
17. Fatima Hussain, Rasheed Hussain, Syed Ali Hassan, 
and Ekram Hossain “Machine Learning in IoT Securi-
ty: Current Solutions and Future Challenges”,IEEEom-
munications Surveys & Tutorials,2020 PP.1-37
18. Mao Yi,Xiaohui Xu and Lei Xu “An Intelligent 
Communication Warning Vulnerability Detection 
Algorithm Based on IoT Technology ”, 2019, .pp. 
PP.164803 -164814.Digital Object Identifier 10.1109/
ACCESS.2019.2953075.
19. Rajesh kakoti , (Graduate Student Member, IEEE), 
Sven Nomm and HayretdinBahsi,”In-Depth Feature 
Selection for the Statistical Machine Learning-Based 
Bonnet Detection in IoT Networks”,vol.10,2022 
PP.94518 – 94535.
20. Mohammad Wazio , (Senior Member, IEEE), 
Ashok kumar Das 2 , (Senior Member, IEEE), Sachin 
Shetty, IEEE), ProsantaGope , (Member, IEEE), and 
Joel” Security in 5G-Enabled Internet of Things Com-
munication: Issues, Challenges, and Future Research 
Roadmap”,vol.9 2021 pp.4466 – 4489.Digital Object 
Identifier 10.1109/ACCESS.2020.3047895
21. Sumitpundir, Mohammad wazio , (Member, 
IEEE), Deveshpratapsingh , Ashok kumar das (Senior 
Member, IEEE), Joel J. P. C. Rodrigues (Fellow, IEEE), 
and Yougho Park 5 , (Member, IEEE),” Intrusion De-
tection Protocols in Wireless Sensor Networks Inte-
grated to Internet of Things Deployment: Survey and 
Future Challenges”,vol.8,2020.
22. Muhammad Naveed Aman; Haroon Basheer; Jun 
Wen Wong; Jia Xu; Hoon Wei Lim; BiplabSikdar” Ma-



796 | Cardiometry | Issue 26. February 2023

chine-Learning-Based Attestation for the Internet of 
Things Using Memory Traces”,IEEE 2020 PP 1-17
23. Aram kim , Junhyoung Oh , Jinhoryu ,and 
Kyungho Lee,” A Review of Insider Threat Detec-
tion Approaches With IoT Perspective”,vol.8 2020.
PP.78847 - 78867. Digital Object Identifier 10.1109/
ACCESS.2020.2990195
24. SalihSevgican, MeriçTuran, KerimGökarslan, H. 
Birkan Yilmaz, and Tuna Tugcu,” Intelligent Network 

Data Analytics Function in 5G Cellular Networks us-
ing Machine Learning,” Journal of Communication s 
and Networks, VOL. 22, NO. 3,2020.pp.265 -280.
25. Xu Chen; Liang Xiao; Wei Feng; Ning Ge; Xianbin 
Wang,” DDoS Defense for IoT: A Stackelberg Game 
Model-Enabled Collaborative Framework”,IEEE In-
ternet of Things Journal ( Volume: 9, Issue: 12, 15 June 
2022).pp.. 9659 – 9674.



Issue 26. February 2023 | Cardiometry | 797

ORIGINAL RESEARCH Submitted: 13.01.2023; Accepted: 4.02.2023; Published online: 25.02.2023

Skin Disease Classification Based 
on Hybrid Wavelet Features 
and Ensemble Methods

V. Vidya Lakshmi, S. J. Grace Shoba, Angelina Royappa, 
J. Gnana Arun Johnson

Department of Electronics and Communication Engineering, 
Velammal Engineering College, Chennai, Tamil Nadu, India. 

E-mails: 
vidhyalakshmivec2010@gmail.com, 
graceshoba@velammal.edu.in, 
angelinaroyblue@gmail.com, 
gnanaarunjohnson@velammal.edu.in

Abstract 
Skin cancer is one of the most common cancers in the world. 
However, the disease is curable if detected in the beginning 
stage. Early detection of malignant lesions through accurate 
techniques and innovative technologies has a significant im-
pact on reducing skin cancer mortality rates. Recently, artificial 
intelligence has come to the forefront to facilitate skin cancer 
diagnosis based on medical images. This work is concerned 
mainly with the analysis of dermoscopic images from PH2 
database, the extraction of quantitative parameters that may 
describe the pattern for Skin Cancer Diagnostic System. Tex-
tural information is the major concern of the study. To show 
how textural patterns can be well described by texture spec-
ification, co-occurrence wavelet features are extracted. Then, 
Random Forest (RF) with ensemble method-based classifier is 
used for classification. Accuracy, Precision, Sensitivity, f1-score 
are considered as a measure of the usefulness of the pro-
posed model. 
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Introduction 
Skin cancer is one of the most common forms of 

cancers in the United States and many other countries, 
with 5 million cases occurring annually [1], [2]. Der-
moscopy [3], [4], a recent technique of visual inspec-
tion that both magnifies the skin and eliminates sur-
face reflection, is one of the essential means to improve 
diagnostic performance and reduce melanoma deaths 
[5]. Classifying skin lesions, particularly the melano-
ma, in dermoscopy images is a significant compute 
raided diagnosis task. A number of automated skin 
lesion classification methods have been proposed in 
the literature. Among them, intelligence technique, 
particularly those based on machine learning (ML) 
algorithms have achieved significantly improved per-
formance. However, accurate classification of skin le-
sions remains a challenge due to three factors. First, 
the insufficiency of training samples limits the success 
of ML in this task, as there is usually a small dataset in 
most medical imaging research, and this relates to the 
work required in acquiring the image data and then 
in annotation [6]. It is difficult for ML to achieve the 
same success on skin lesion classification, which usu-
ally has only thousands of data, as they have done in 
the ImageNet Challenge [13], which has tens of mil-
lions of data. Second, the accuracy of skin lesion clas-
sification suffers from the inter-class similarity and 
intra-class variation [7]. 

Skin lesion classification is much more complicat-
ed than classifying objects or scenes in natural im-
ages. As shown in Fig. 1, there is a significant visual 
difference among each group of four skin lesions in 
the same class, but visual similarities in shape and 
color between some lesions, which are from different 
classes. Such visual confusion makes it hard even for 
a human to distinguish the fine-grained lesion ap-
pearances without the expertise. Third, the region of a 
skin lesion occupies only a small part of a dermoscopy 
image, and most parts of the image are normal skin 
tissues, which are irrelevant but may have an interfer-
ence with the lesion classification. 

Recently, artificial intelligence has also been used 
in dermoscopy. Machine learning has shown encour-
aging results in accurate diagnosing of the skin diseas-
es. These applications under-perform with the images 
taken in poor lighting conditions and generally lead 
to wrong diagnoses [20]. The problem is more severe 
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in the diseases with similar symptoms. The main lim-
itations of machine learning is the code complexity 
and the requirement of large amounts of input data for 
training. 

In this paper, The hybrid wavelet feature combine 
RF classifier is propsoed. For getting high perfor-
mance and compare all base learners and ensemble-
methods are usedThe rest of the paper is organized as 
follows: in section IIwe have summarized the literature 
review on skin diseasedetection and classification.. In 
section IV we havediscussed proposed hybrid feature 
extraction and machine learning technique which we 
haveused in our model. We analyze the esult in section 
V. Finally, in section VI we conclude the paper. 

Related work
In literature, multiple skin lesions are classified us-

ing different image processing and machine learning 
techniques. The most used machine learning tech-
niques used for skin lesion classification are SVM [11] 
[24], trees [20], artificial neural network K-nearest 
neighbour [18] [19], ensemble classifiers and convolu-
tion neural network(CNN) [15] [16] [17]. 

Yang, J et al propose a self-paced balance learning 
(SPBL) algorithm. Specifically, introduce a compre-
hensive metric termed the complexity of image cate-
gory that is a combination of both sample number and 
recognition difficulty. First, the complexity is initial-
ized using the model of the first pace, where the pace 
indicates one iteration in the self-paced learning par-
adigm. Then, assign each class a penalty weight that 
is larger for more complex categories and smaller for 
easier ones, after which the curriculum is reconstruct-
ed by rearranging the training samples. 

Zhang, J et al propose an attention residual learn-
ing convolutional neural network (ARL-CNN) model 
for skin lesion classification in dermoscopy images, 
which is composed of multiple ARL blocks, a global 
average pooling layer, and a classification layer. Each 
ARL block jointly uses the residual learning and a nov-
el attention learning mechanisms to improve its abil-
ity for discriminative representation. Instead of using 
extra learnable layers, the proposed attention learning 
mechanism aims to exploit the intrinsic self-attention 
ability of DCNNs, i. e. using the feature maps learned 
by a high layer to generate the attention map for a low 
layer

Xie, Y et al propose the mutual bootstrapping deep 
convolutional neural networks (MB-DCNN) model 

for simultaneous skin lesion segmentation and classi-
fication. This model consists of a coarse segmentation 
network (coarse-SN), a mask-guided classification 
network (mask-CN), and an enhanced segmentation 
network (enhanced-SN). On one hand, the coarse-
SN generates coarse lesion masks that provide a pri-
or bootstrapping for mask-CN to help it locate and 
classify skin lesions accurately. On the other hand, 
the lesion localization maps produced by mask-CN 
are then fed into enhanced-SN, aiming to transfer the 
localization information learned by mask-CN to en-
hanced-SN for accurate lesion segmentation. 

Liu, Q et al present a novel relation-driven semi-su-
pervised framework for medical image classification. 
It is a consistency based method which exploits the 
unlabeled data by encouraging the prediction consis-
tency of given input under perturbations, and lever-
ages a self-ensembling model to produce high-quality 
consistency targets for the unlabeled dataXie, Y et al 
propose a novel and generic framework called Seg-
mentation-Emendationre Segmentation-Verification 
(SESV) to improve the accuracy of existing DCNNs 
in medical image segmentation, instead of designing a 
more accurate segmentation model

Pham, T. -C et al proposes a hybrid method for 
handling class imbalance of skin-disease classifica-
tion. This method combines the data level method of 
balanced minibatch logic followed by real-time im-
age augmentation with the algorithm level method 
of designing new loss function. The training dataset 
includes 24, 530 dermoscopic images of seven skin 
disease categories, which is by far the largest dataset 
of skin cancer

Wu, Z et al studied different CNN algorithms for 
face skin disease classification based on the clinical 
images. First, from Xiangya–Derm, which is,, China’s 
largest clinical image dataset of skin diseases, estab-
lished a dataset that contains 2656 face images belong-
ing to six common skin diseases [seborrheic kerato-
sis (SK), actinic keratosis (AK), rosacea (ROS), lupus 
erythematosus (LE), basal cell carcinoma (BCC), and 
squamous cell carcinoma (SCC)]. 

Thurnhofer-Hemsi et al propose an ensemble of 
improved convolutional neural networks combined 
with a test-time regularly spaced shifting technique 
for skin lesion classification. The shifting technique 
builds several versions of the test input image, which 
are shifted by displacement vectors that lie on a regu-
lar lattice in the plane of possible shifts. These shift-
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ed versions of the test image are subsequently passed 
on to each of the classifiers of an ensemble. Finally, 
all the outputs from the classifiers are combined to 
yield the final result. Khan, M. Q et al propose an in-
telligent system to detect and distinguish Melanoma 
from Nevus by using state of the art image processing 
techniques. At first, Gaussian Filter is used for remov-
ing noise from the skin lesion of the acquired images 
followed by the use of improved K-mean clustering 
to segment out the lesion. A distinctive hybrid super 
feature vector is formed by the extraction of textur-
al and color features from the lesion. Support Vector 
Machine (SVM) is utilized for the classification of skin 
cancer into melanoma and nevus

Gupta, C et al r investigates the application of the 
Gaussian mixture model (GMM) based on the analy-
sis and classification of skin diseases from their visual 
images using a Mahalanobis distance measure. The 
GMM has been preferred over the convolution neural 
network (CNN) because of limited resources available 
within the mobile device. Gray-level co-occurrence 
matrix (GLCM) parameters contrast, correlation, en-
ergy, and homogeneity derived from skin images have 
been used as the input data for the GMMHameed, N et 
al proposed an intelligent diagnosis scheme for multi-
class skin lesion classification. The proposed scheme 
is implemented using a hybrid approach i. e. using 
deep convolution neural network and errorcorrecting 
output codes (ECOC) support vector machine (SVM). 
The proposed scheme is designed, implemented and 
tested to classify skin lesion image into one of five cat-
egories, i. e. healthy, acne, eczema, benign, or malig-
nant melanoma

Lin, J et al used VGGNet and CaffeNet to do clin-
ical disease classification tasks on the SD-198-P data-
set. Then, find that the accuracies of both CaffeNet 
and VGGNet are improved after using position infor-
mation. It shows that position information can really 
make deep visual features better. Ahmad, B et al pro-
posed a new framework by fine-tuning layers of Res-
Net152 and InceptionResNet-V2 models with a triplet 
loss function. In the proposed framework, first, learn-
ing the embedding from input images into Euclide-
an space by using deep CNN ResNet152 and Incep-
tionResNet-V2 model. Second, compute L-2 distance 
among corresponding images from euclidean space to 
learn discriminative features of skin disease images by 
using triplet loss function. Finally, classify the input 
images using these L-2 distances

Proposed model
Medical diagnosis of skin cancer involves two dis-

tinct examinations; invasive and non-invasive proce-
dures. Histology is the true reliable method to classify 
the lesion. It requires samples taken from the lesion 
which is obviously unsuitable for routine examination. 
The traditional non-invasive examination is carried 
out by a simple visual inspections but it is not always 
conclusive. To increase the accuracy of the non-inva-
sive procedure, computerized algorithms are devel-
oped. In this work, Skin Cancer Diagnostic System us-
ing hybrid wavelet domain features and RF classifier is 
developed and shown in Fig. 1.

Input image 

RGB to gray  RGB image

2D-DWT 3D-DWT 

Hybrid  

RF 

Classification & 
analysis  

Figure 1: Proposed work flow

Wavelet Feature Extraction 
In order to extract Two-Dimensional (2D) as well 

as Three-Dimensional (3D) wavelet features from the 
dermoscopic images, 2D-DWT and 3D-DWT are ap-
plied independently. As dermoscopic images are co-
lour images and stored in RGB format, to extract 2D 
features from the 2D-DWT, the input colour images 
are converted to gray scale at first and then COFs are 
extracted. Fig. 2 shows the 2D-DWT decomposed im-
ages. 
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The 2D-DWT and 3D-DWT decomposes the in-
put image into number of sub-bnads based on level 
of decomposition. Tables 1 and 2 show the number of 
sub-bands by 2D-DWT and 3D-DWT at various de-
compsoition levels used. 

After decompostiion, COFs are extracted by nor-
malizing the sub-bands in the range [0 255] and then 
computing the co-ocuurence matrix for the normal-
ized sub-bands. They are denoted by n. The mean and 
variance of n are denoted by and respectively. The ex-
tracted COF are as follows: m 2 s

The local variance is computed using the contrast 
features by Eqn. 1.

  2 2
,

( , )
i j
i j n i j  

  
(1) 

The texture’s relations are computed by correlation 
features by Eqn. 2.
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The texture’s energy is computed by the energy fea-
tures by Eqn. 3.
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,
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The texture’s uniformity is computed by the homo-
genity features by Eqn. 4.
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For each sub-band, these COFs extrated as features 
are stored for further analysis. Table 3 shows the num-
ber of features extracted using 2D-DWT and 3D-DWT. 

These COFs are fed to MLP individullay and also 
combined to analyze the performance of SCDS. 

Random Forest
Random Forest is used for both classification 

and regressionproblems. It is a supervised machine 
learning technique thatis more useful for simplici-
ty. Random Forest generates fromthe decision tree. 
In RF there are many collections of trees in a forest. 
It selected the subset of data randomly by creating 
multiple decision trees and each tree gives the pre-
diction. After that, merge all the decision trees to 
find the best solution by voting and get an accurate 
prediction. 

Ensemble Methods
Ensemble methods are a machine learning illustra-

tion that produces several models to predict a problem 
and enhance results by combining them, which origi-
nates more accurate performance than a single model. 
It can combine different models in two ways – using a 
single classifier of the sametype (homogeneous) and 
multiple classifiers of different types(heterogeneous). 
In our paper, we have used three popular ensemble 
techniques bagging, boosting, and stacking to com-
pare the performance. 

1) Bagging: Bagging ensemble techniques applied 
in classification and regression by reducing the vari-
ance to a large extend. It increases the accuracy of 
models with the help of eliminating the over fit. It is 
also known as bootstrap aggregating. In bagging, sam-
ples are divided into a randomized procedure and re-
placed with a training set. Then run all the algorithms 
on the subset. Take the average of all the output from 
different base learners which is more reliable than a 
single model. 

2) Boosting: Boosting ensemble techniques learn 
from previous errors to make better performance 
in the future and combines multiple weak learners 
to convert it into a strong learner. Boosting fits a se-
quence of weak learners and analysis the mistake of 
former models in the sequence. When we misclassify 

Fig. 2.2D-DWT decompsotion; Original image, Gray image, 1-level DWT, 2-Level DWT (from left to right) 
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data, the weight of the data is increased. But the next 
data is correctly classified by strong learners with low 
bias. 

3) Staking: Stacking is a most popular ensemble 
technique that differs from bagging and boosting, 
where bagging and boosting consider homogeneous 
base learners but stacking is heterogeneous base 
learners. It combines several base learners’ algorithms 
models with the help of the Meta classifier. To train the 
model, we used five ML classifiers NB, KNN, SVM, 
RF, and MLP on a complete training set. Then the out-
put of each base learner is used by Meta classifier that 
can be trained. The main goal is to increase the final 
accuracy than a single model by averaging together all 
multiple models. 

Result Analysis
We used python to develop our code and im-

plement the machine learning techniques. We used 
five base learners. The performances of the Skin 
Cancer Diagnostic System are discussed in this sec-
tion by the use of 200 images in the PH2 database. 
The extracted features are classified into two class-
es; normal and abnormal by proposed classifier. To 
implement the Skin Cancer Diagnostic System, the 
database images are grouped into two categories. 
The normal images are under the first category. The 
abnormal images; atypical nevi (benign) and mela-
nomas (malignant) in the database form the second 
category By using 10 fold cross validation we cal-
culated the overall accuracy of these trained mod-
el. We also calculate precision, sensitivity, f1-Score 
with help of confusion matrix. Also, three ensemble 
methods are measured for better analysis. By using 
this following formula, we can calculate Accuracy, 
Precision, 

Sensitivity, f1-Score of all classifiers: 

  TPSensitivity
TP FN

   (5) 

  TNSpecificity
TN FP

   (6) 

  TP FNAccuracy
TP FP TN FN

   (7) 

  21
2

TPF Score
TP FP FN

   (8) 

Table 
Performance analysis

Method Accuracy Precision Sensitivity F-Score
Adaboost 89 90 90 89

KNN 92 93 93 93
SVM 96 95 96 96
RF 98.5 98 98 97

As a base learner techniques, we use adaboost, 
KNN, SVM, And RF for skin disease prediction.. From 
the accuracy table I and accuracy graph of base learn-
er techniques we can determine that RF has achieved 
the highest accuracy of 98.5 %. It performs better 
than other techniques. KNN, SVM, and adaboost also 
achieved great accuracy which is impressive. Though 
adaboost doesn’t perform well for this case as shown 
in Figure 3.Itsaccuracy is not that impressive than oth-
er techniques in this case. 

84
86
88
90
92
94
96
98

100

Accuracy Precision Sensitivity F-Score

Adaboost KNN SVM RF

Figure 3: Graphical analysis

Table
Performance analysis

Ensemble technique Accuracy
Bagging 95
Boosting 96
Stacking 98

As an ensemble method, we use staking, bagging, 
and boosting methods for skin disease prediction. Here 
ensemble method is used for enhancing the perfor-
mance of skin disease prediction. we can determine 
that staking performs better than bagging and boost-
ing. Also staking ensemble method achieved better and 
highest accuracy (100%) than other ensemble methods

Conclusion 
Skin lesions are caused due to multiple factors, like 

allergies, infections, exposition to the sun, etc. These 
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skin diseases have become a challenge in medical di-
agnosis due to visual similarities, where image classi-
fication is an essential task to achieve an adequate di-
agnostic of different lesions.. In this way, our proposed 
technique has been able to classify skin cancer images 
more accurately and efficiently. The effectiveness and 
performance of the proposed approach are validated 
on PH2 image dataset. RF achieved the highest accu-
racy and also provides better performance over oth-
er algorithms. Compared to other ensemble, staking 
provides better accuracy and better performance over 
other ensemble methods
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ABSTRACT
COVID-19 has been a major field for researchers to investigate it 
using deep learning techniques using Resnet, The prevalence rate 
of COVID-19 is rapidly raising everybody throughout the globe. 
Although no vaccines for this pandemic have been discovered 
yet, deep learning techniques proved themselves to be a powerful 
tool in the arsenal used by clinicians for the automatic diagnosis 
of COVID-19.A deep learning model is used to predict Covid-19 
with high accuracy, The Reset introduces the concept of skip con-
nection to facilitate the computation faster and results with less 
training error than other architectures, Reset combined batch nor-
malization and individual residual units to solve the problem of 
vanishing gradients, degradation, low-quality image and provides 
a reasonable classification into infected of non-infected, with a av-
erage accuracy. Deep learning approach is used to provide more 
reliable diagnosis, specifically in resource limited areas and it also 
reduces the cost of diagnosis. In the proposed work, the image are 
passed through convolutional layer consists of residual units which 
is defined by Relu and Batch normalization. Finally, proceeded by 
fully connected layer to give the predicted output either covid-19 
infected or uninfected images. This paper aims to overview the 
recently developed systems based on deep learning techniques 
using medicals imaging modalities like X-  Ray. 
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1. INTRODUCTION
Coronavirus disease 2019 (covid-19) contagious 

disease caused bya virus, the severe acute respirato-
ry syndrome corona virus 2(SARS- CoV-2). The first 
known case was identified in Wuhan, China in De-
cember 2019.the diseases quickly spread worldwide, 
resulting in covid19 Pandemic. Symptoms of covid-19 
are variable, bu often included fever, cough, headache, 
fatigue, breathing difficulty, loss of smell, loss of taste. 
Symptoms may be one to fourteen days other exposure 
to the virus. At least a third of people infected do not 
developed noticeable symptoms of those people who 
develop symptoms noticeable enough to be classed as 
patients, most (81%) develop mild to moderate symp-
toms (up to mild pneumonia), while 14% develop se-
vere symptoms (dyspnea, hypoxia, or more than 50% 
lung involvement on imaging), and 5% develop crit-
ical symptoms. Respiratory failures, shocks or multi 
organ dysfunction). Older people are at higher risk of 
developing  severe symptoms some people continue to 
experience a range effect, (long covid19) for months 
after recover, and damage to organs as the observed. 
Multi years studies are underway to further investigate 
the long-term effects of the disease. Deep learning is a 
part of a broader family of machine learning methods 
based on artificial neural network with representation 
learning. Learning can be supervised, semi-super-
vised or unsupervised. Deep learning architectures 
such as deep neural network, deep belief networks, 
deep reinforcement learning, recurrent neural net-
work, convolutional neural network and transformers 
have been applied to fields including computer vision, 
speech recognition, natural language processing, Ma-
chine Translation, bioinformatics, drug design, medi-
cal image analysis, climate science, material inspection 
and board game programs, where they have produced 
results comparable to and in some cases surpassing 
human expert performance. Artificial neural network 
(ANNs) is inspired by information processing and dis-
tributed communication nodes in biological systems. 
ANNs have various differences from biological brains, 
specifically, artificial neural network tends to be static 
and symbolic while the biological brain of most living 
organism is dynamic (plastic) and analogue. In deep 
learning the layers are also permitted to be heteroge-
neous and to deviate widel from biological informa-
tion, hence the “structed” part. 
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Some of the related works are: 
Mehmet Sevi[1], studied a binary classification that 

has generally been made. The data set includes chest 
x-rays of patients with COVID-19, viral pneumonia, 
and healthy patients. Before the classification process, 
the data augmentation method was applied to the data 
set. These three groups have been classified through 
multi-class classification deep learning models

YunfeiZha, and Jie Tian[2] have proposed to con-
struct a model integrating information from radiom-
ics and deep learning (DL) features to discriminate 
critical cases from severe cases of COVID-19 using 
computed tomography(CT) images. 

Sanhita Basu and Sushmita Mitrahas[3], employed 
the concept of Gradient Class Activation Map (Grad- 
CAM) for detecting the regions where the model paid 
more attention during the classification. This was 
found to strongly correlate with clinical findings, as 
validated by experts. 

Ghada A. Shadeedand Abdullah A. Jabberr[4], 
created a system that helps to identify and detect 
Covid-19 disease through X-ray radiation. GoogLeN-
et, ResNet- 101, Inception v3 network, and DAG3Net 
that are used for comparison purposes. 

Afshar Shamsi, Hamzeh Asgharnezhad[5], pro-
posed COVID- 19 detection using medical images. 

Four popular convolutional neural networks (CNNs), 
including VGG16, ResNet50, DenseNet121, and In-
ceptionResNetV2, are first applied to extract deep 
features from chest X-ray and computed tomography 
(CT) images. Extracted features are then processed by 
different machine learning and statistical modeling 
techniques to identify COVID-19 cases. 

Davide Brinati, Andrea Campagner[6] demon-
strated the feasibility and clinical soundness of using 
blood tests analysis and machine learning as an alter-
native to rRT-PCR for identifying COVID-19 positive 
patients. This is especially useful in those countries, 
like developing ones, suffering from shortages of rRT-
PCR reagents and specialized laboratories. 

2.  SYSTEM DESIGN
ResNet50 are applied to the chest x-ray image was 

processing layer by layer, across the every layer finally can 
find the human being will infected or not infected, tensor 
flow and keras python libraries where used, the ResNet 
in introduced the concept of skip layer and results less 
training error than error than other architecture. 

A. Image acquisition
The image acquisition is the first step in image pro-

cessing. This step is known as preprocessing in image 

Fig 1.System Design for detection of covid 19
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processing. The input is chest x-ray image, extract the 
features from the image using CNN architecture with 
using ResNet algorithm and identify easily infected or 
uninfected by covid19 infected and uninfected images 
are collected from online database. 

B. Pre-processing
The images in the database are subjected to the 

pre- processing stage. As the images are unequal in 
size, the images are reshaped into equal size. 

C. Activation Function
By calculating the weighted total and then adding 

bias to it, the activation function determines whether 
or not a neuron should be stimulated. The activation 
function’s objective is to add non-linearity to a neuron’s 
output. In this, ReLu is used as activation function. 

D. Batch normalization
Batch normalization is used to label the problems 

related to the internal covariance shift within fea-
ture-maps. The internal covariance shift is a change in 
the distribution of value of hidden units, which slows 
down the convergence and it needs careful initializa-
tion parameters. 

E. Optimizations
The function of optimizations to minimize an Ob-

jective function(Error function) E(x) which is simply 
a mathematical function dependent on the model’s in-
ternal learnable parameters which are used in comput-
ing the target values(Y) from the setoff predictors(X) 
used in the model. 

Learning Rate: The amount that the weights are 
updated during training is referred to as the step size 
or the learning rate. Specifically, the learning rate is a 
configurable hype parameter used in the training of 
neural networks that has a small positive value, often 
in the range between 0.0 and 1.0[12]. 

3. RESULTS AND DISCUSSIONS
The COVID 19 detection is done for the chest 

x-ray images using different classifiers. The images are 
resized to (224, 224) for compatability with the pro-
posed model. The ResNet model is used for detection. 
In total image dataset, 70% have been used for training 
and 30% used for testing. The images are then clas-
sified based on the features using different classifiers. 
The results of classified images are discussed. 

A. Inputs
The first step is image processing. This step is also 

know as preprocessing in image processing. The input 
is chest x-ray images, extract the features from the im-
age using ResNet algorithm and identify easily infect-
ed or uninfected by covid-19.The covid-19 infected 
and uninfected images are collected from online data-
base. The covid-19 infected and uninfected chest x-ray 
images are taken from (https: //www. kaggle. com/
datasets/preetviradiya/covid19- radiography-dataset). 

Fig 2. Infected and uninfected chest x-ray image

B. Pre-processing
Pre-processing is the image resizing process. The 

images are of different size. In order to uniform the 
sizes of all input images, changing all the chest x-ray 
image size into an equal size of 224x224.

C. Accuracy plot
If x axis represents the epochs and y axis represents 

the accuracy in percentage. This figure infers that the 
performance ResNet for SDG optimizer provides train-
ing accuracy and validation accuracy for each epoch

Fig 3.Acuracy Plot

D. Loss plot
X axis represents the epochs and y axis represents 

the Loss. this figure infers that the performance of the 
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ResNet for SGD optimizer provides training loss and 
validation loss for each epoch. 

Fig 4. Loss Plot

E. Predicted output
The predicated output of chest x-ray image such as 

covid 19 infected and non-infected. This method of 
classification using convolutional neural network pro-
vides more accuracy and it is easily detectable

 

Fig 5.Predicted output

4.CONCLUSION
The chest x-ray images are collected from online 

database. To detect covid19 parasitized images, ResNet 
model has been proposed. In the proposed work, the 
images are passed through convolution layer consists 
of residual units which is defined by ReLu and Batch 
normalization. Finally, proceeded by fully connected 
layer to give the predicted output either covid19 in-

fected or uninfected images. SGD optimizer has been 
used for better training process. On training and 
testing the data, loss and accuracy graphs have been 
plotted. The images are predicted as covid19 infected 
and non-infected with moderate accuracy. The per-
formance metrics of the model has been evaluate nor-
malization. Finally, proceeded by fully connected layer 
to give the predicted output either covid19 infected or 
uninfected images. SGD optimizer has been used for 
better training process. On training and testing the 
data, loss and accuracy graphs have been plotted. The 
images are predicted as covid19 infected and non- in-
fected with moderate accuracy. The performance met-
rics of the model has been evaluated. 
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Abstract 
Detection of Diabetic Retinopathy at the early stages could sig-
nificantly reduce the need for complicated and expensive sur-
geries. The availability of large datasets has fuelled research in 
this field. In this project, diabetic retinopathy is detected and 
classified into five stages: no DR, severe DR, Moderate DR, Pro-
liferative DR, and mild DR. This is made possible with the help of 
various deep learning techniques. A trained model (ResNet-50 
architecture) is used for the extraction of various features from 
the images. This model gives an accuracy of 0.47% in testing. 
The dataset used is the Aptos 2019 dataset which is available 
on Kaggle. 
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I. INTRODUCTION 
Diabetes Mellitus, commonly known as Diabetes, is 

a chronic disease wherein the body fails to produce ade-
quate amounts of insulin or is not able to use the insulin 
thus produced effectively. Insulin is a hormone secreted 
by the a pancreas that facilitates the movement of sugar 
from the bloodstream to the cells for storage or use. Inad-
equate production of it causes a surge in the blood sugar 
level, a condition that is known as Hyperglycemia, which 
over time leads to serious damage to kidneys, nerves, 
eyes, and other organs if left untreated. One of the most 
common effects of diabetes is a condition called Diabet-
ic Retinopathy, wherein high blood sugar levels weaken 
and damage the small blood vessels of the retina, caus-
ing them to leak and burst. This causes an insufficient 
supply of oxygen to the retina which can further lead to 
abnormal swelling of vessels. If left untreated, Diabetic 
Retinopathy can cause severe impairment or loss of vi-
sion. Hence, accurate detection of this disease at an early 
stage would help to prevent any further damage due to 
negligence. To diagnose DR, ophthalmologists follow a 
conventional fundus image analysis method where the 
detection of microaneurysms (MAs) is observed. MAs 
are the primary sign of DR. However, such a traditional 
screening method has severe difficulties; for example, it 
is laborious, has a high error-prone probability (due to 
manual screening) and is not a cost-effective solution. 
In addition, misclassification may occur when some el-
ements in the fundus images are marked as MAs, while 
other faults occur when clustering MAs with different 
shapes on the same class [1]. Computer-aided automated 
diagnosis (CAD) methods can detect DR in a short time 
and offer a high precision rate. Therefore conventional 
methods can be easily replaced where visual evaluation 
and observation are manually required. medical profes-
sionals have been working on coming up with automat-
ed and more sophisticated screening techniques using 
computers so as to obtain faster results as a manual di-
agnostic study of the various aspects of the eye becomes 
time-consuming. Extensive research is being done to 
improve the efficiency of training models and has bet-
ter grading systems for the detection and classification 
of Diabetic Retinopathy. To carry out precise prediction 
and classification of Diabetic Retinopathy, having a clean 
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dataset, with relevant features produced in a best-suited 
manner is required. This is where a very powerful tech-
nology called Image Processing comes into play. It plays 
an instrumental role by performing operations to curate 
a set of enhanced images and extract useful information 
from it, according to the requirements of the application. 
There are five stages of DR that is No DR, mild DR, Mod-
erate DR, Proliferative DR, and Severe DR. Each stage 
has its own symptoms and specific properties, now from 
normal images doctors can not specify the DR stages. 
Moreover, existing methods for diagnosing are very inef-
ficient because it takes a very large time, due to which the 
treatment may go the wrong way. To detect retinopathy 
doctors used a fundus camera which takes the picture of 
veins and nerves which is behind the retina. The initial 
phase of this disease has no signs of DR, so it turns into 
a real challenge to recognize it in the starting stage. For 
early detection, we have used the different CNN (Con-
volutional Neural Network) algorithms, so that doctors 
can start the treatment at the correct time. In this paper 
the dataset which we are using for the project is collected 
from “Aravind Eye Hospital” and it is available on Kaggle 
which is “APTOS (Asia Pacific Tele-Ophthalmology So-
ciety) ”. An automated DR detection system could help 
to detect the same much faster [4]. Computers can assist 
clinicians to detect and classify DR. Different methods 
have been used to do significant work such as Convolu-
tional neural networks (CNN). The images below show 
the different stages of DR. 

Fig 1.NO DR 

Fig. 2.MILD DR 

Fig 3.MODERATE DR 

fig 4.PROLIFERATIVE DR 

 
Fig 5.SEVERE DR 

II. MATERIALS AND METHODOLOGY 
In this project, we employ deep learning tech-

niques for the detection of the disease. The method 
can be utilized as a method for early-stage detection 
with sensitivity and specificity. 

DATASETS 
The image data used in this research was taken 

from the dataset. The dataset we used an open data-
set that is this dataset can be used by anyone, which 
is collected from “Aravind Eye Hospital” which was 
easily available on Kaggle 4th APTOS (Asia Pacific 
Tele-Ophthalmology Society) 2019 Blindness Detec-
tion. This dataset was the largest available publicly to 
pre-training our CNNs architecture or model. The 
dataset we are using was provided with a large number 
of high-resolution retina images taken under a variety 
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of imaging conditions. The images which are provid-
ed in the dataset are recorded from a fundus camera 
which provides color fundus images of DR. A fun-
dus camera is a low-power microscope in which the 
camera is attached and designed to take the picture of 
the interior surface of the eye [13]. The fundus image 
was used to document the DR condition that is im-
ages gave a clear picture for detection. The clinicians 
are divided these DR into five classes which show the 
stages of DR : 
• No DR (class 0) 
• Mild DR (class 1) 
• Moderate DR (class 2) 
• Sever DR (class 4) 
• PDR (Proliferative DR) (class 5) 

This dataset contains many folders like train. csv, test. 
csv, train_images, test_images, and sample_submission. 
csv. CSV (Comma Separated Values) file gives all the 
information of image and it is in excel sheet. Train. cvs 
contains the fundus eye image name and its severity lev-
el (class) and test. csv includes only the eye image name 
because it is going to be test after training the CNN ar-
chitecture. Now the below picture is the sample image of 
fundus camera and it is the sample from dataset : 

The above figure shows all the nerves which is be-
hind the eye. In our dataset, all the image have 224X224 
pixels and 3 channels that is RGB channel and divided 
into five classes. The dataset includes 3662 train imag-
es and 1928 test images 

Deep learning is a subset of machine learning that 
is primarily a three- or more-layered neural network. 
These neural networks attempt to simulate the behavior 
of the human brain, albeit with minimal success, en-
abling it to “learn” from large amounts of information. 
Whereas a single-layer neural network can still make 
estimated average predictions, supplemental hidden lay-
ers can help to optimize and modify for accuracy. Much 
artificial intelligence (AI) applications and services rely 

on deep learning to improve automation by engagement 
in activities and leading choice without human involve-
ment. Deep learning technology is the foundation of 
both common and accepted products and services (such 
like virtual assistants, voice-enabled TV remotes, and 
detecting credit card fraud detection) and technological 
advancements (such as self-driving cars). 

A. CONVOLUTIONAL NEURAL 
NETWORK 

Convolutional neural networks (CNN) – Many 
people believe it is absolutely amazing, but it is actually 
just simple science and mathematics. CNN’s are a type 
of neural network that has been shown to be extremely 
efficient in image classification, so they are frequently 
used in image processing. Neural Networks with Con-
volutions Convnets or CNNs are the authentic neural 
network world-class players of Deep Learning. These 
networks can perform relatively complex tasks with 
images, sounds, texts, videos, and so on. Researcher 
Yann LeCunn created the first successful convolution 
networks for Bell Labs in the late 1990s. CNNs are com-
monly used and produce excellent results (high accura-
cy); additionally, training time is kept to a minimum. 

B. CONVOLUTIONAL LAYER 
As input, this takes the raw pixel values from the 

training image. In the preceding example, an image 
(deer) with width 32, height 32, and three color chan-
nels R, G, and B is used. It performs the forward prop-
agation step to determine the output probabilities for 
each class. This layer ensures that pixels are spatially 
related by gaining knowledge of image features from 
tiny squares of input data. Assume the above image’s 
output confidence intervals are [0.2, 0.1, 0.3, 0.4]. 
Three parameters govern the size of the feature map. 
1. Depth – The percentage of filters used mostly for 

convolution. 
2. Stride – the number of pixels by which the filter 

matrix is managed to pass over the input matrix. 
3. Padding – It is preferable to input a matrix with ze-

ros all around the border. 

C. RECTIFIED LINEAR UNIT (RELU) LAYER
This is a non-linear operation. This layer em-

ploys an element-by-element activation function. Af-
ter every Convolution operation, RELU is used. It is 
supposed to apply per pixel and wants to replace all 
negative feature pixel values with zero. This results in 
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the quantity remaining unchanged ([32x32x16]). The 
implementation of RELU is non-linear. 

D. POOLING LAYER 
Also known as down sampling or sub-sampling. 

The pooling layer performs a down sampling func-
tion anywhere along spatial dimensions (width and 
height), resulting in a capacity of [16x16x16], which 
decrease the dimensionality of each feature map while 
retaining the most valuable information. On a Recti-
fied Feature map, use the Max Pooling operation. 

E. FULLY CONNECTED LAYER 
Each node in the Fully Connected Layer is con-

nected to every other node in the adjacent layer. The 
FC layer computes the final output using a traditional 
multilayer perceptron with a softmax activation func-
tion in the output layer. It yields an amount of size 
[1x1x10], where every one of the ten numbers corre-
sponds to a class score, such as among the cifar-10’s 
ten categories. This layer’s primary function is to ac-
cept an input volume as output from Conv, ReLU, or 
pool layer operations. Arranges the output in an N-di-
mensional vector, where N is the number of classes 
from which the program can choose. 

F. DEEP LEARNING FRAMEWORK 
1. Preprocessing: There are few steps that we have to 

follow during the preprocessing 
a. Take an image as input. 
b. Apply preprocessing techniques to highlight the 

important features. 

c. Cropping and resizing of the image. 
d. Proper data cleaning and removing black images. 
e. Rotation and mirroring of images to balance 

the dataset, if the dataset is imbalanced. f) Con-
version to NumPy array. 

f. Now use for training or testing. 
2. CNN model: The next step is to train our CNN 

model or architecture after preprocessing. There 
are many CNN models or architectures available in 
deep learning methods to train the network. 

3. Medical report: Once we train our model, we will 
now get the final output of the input image. It 
means if we put any unseen image as testing it will 
give the report of that unseen image. 

III. RESULTS AND DISCUSSION 
After done with the experiments, we got the exper-

iment results in which we show the accuracy of our 
project. We got an accuracy of 47%. 
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The above figures show the accuracies vs number of epochs 
and losses vs number of epochs. 

Label: moderate, Predicted: proliferative dr

This shows the final testing image that has an accuracy of 0.47% 

IV. CONCLUSION
Diabetic Retinopathy is the main cause of vision 

loss for diabetics’ people which lead to blindness. This 
article presents the DR of the disease grading database. 
The methodology deployed in this work follows pre-
processing feature extraction and classification steps 
and realizes three classifiers along with a combined 
voting method. The interest in applying deep learn-
ing in detecting diabetic retinopathy has increased 
during the past years and as several DL systems evolve 
and become integrated into the clinical practice, they 
will enable the clinicians to treat the patients in need 
more effectively and efficiently. The initial, unfil-
tered, raw images are first processed using Python and 
OpenCV to a standardized format. It has been noted 
that processing the images improves the accuracy of 

the classification model by a good factor. However, the 
achieved results are always a trade-off among the re-
quired parameters since the entire procedure is strictly 
dependent on the preprocessing and feature extraction 
process. The three classifiers with the voting method 
strengthen the features that improve reliability. Future 
studies may include implanting the algorithm with 
deep learning methodologies to compare the results 
with this current work. 
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Abstract
The detection and treatment of tumors is one medical issue 
that remains challenging in the field of biomedicine. Because 
earlier imaging methods were intrusive, the CT 131 Malignant 
Tumor and MRI imaging techniques let the surgeons provide 
a better picture. Pre-processing, segmentation, and morpho-
logical operation are the three stages of processing of tumor 
images. After the source image is acquired, it is pre-processed 
to create an image that is comparable to a histogram by con-
verting the original image to greyscale, using a high pass filter 
to get rid of noise, a median filter to boost quality, and finishing 
with an enhancement stage. 
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I. INTRODUCTION
A brain tumor is an uncontrolled mass of abnor-

mal cells that develops within the brain tissue and 
seems unaffected by the mechanisms that control nor-

mal cells. In our body, it is the most complicated. The 
skull’s outer, stiff structure en closes the brain. Frequen 
the a daches and migraines are symptoms. Our brain 
is where a primary cerebrum Tumor begins. 

The following are some examples of brain tissue 
issues: 
• Family History – 15 to 20 percent of cancer cases 

were inherited or passed down through families. 
The abnormal human brain condition may be in-
herited. If numerous members of your family are 
ill, see a doctor. 

• Age – As people age, their risk of developing a va-
riety of brain tumors rises. 

• Chemical Exposure – Exposure to some chemicals 
that are potentially present at work may raise the 
risk of developing brain cancer. 

• Radiation Exposure – Brain tumors can develop in 
those exposed to ionizing radiation. People were 
aware of the effects of ionizing radiation, as evi-
denced by the incident at the Chornobyl nuclear 
power facility. 
There are many benign essential cerebrum Tu-

mors. Auxiliary cerebrum tumors, commonly referred 
to as metastatic brain tumors, are caused when disease 
cells move from another organ, like the lung or breast, 
to our brain. It is common to refer to brain Tumors as 
cancerous, also known as malignant, or non-cancer-
ous, also known as benign cells in the brain. 
1. Benign Tumor: A slow-growing mass of cells in the 

brain is referred to as a tumor. It typically doesn’t 
spread and stays in one place. Depending on the 
size and location of the benign brain tumor in the 
brain, several symptoms may be present. Some 
slow-growing tumors may not initially manifest 
any symptoms. Common symptoms include sleep-
iness, convulsions (fits), severe, ongoing head-
aches, persistent nausea, and vomiting. 

2. Pre-cancerous Tumor: A state of abnormal cell 
morphology connected to an elevated risk of can-
cer is referred to as a precancerous or premalignant 
condition, sometimes known as a potentially pre-
cancerous or perhaps premalignant condition. If 
ignored, these disorders can develop into cancer. 

3. Malignant Tumor: Malignant tumors are cancer-
ous tumors that have a propensity to get worse 
over time and may be fatal. In contrast to benign 
tumors, malignant tumors develop quickly, are ag-
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gressive, explore new areas, and spread. A malig-
nant tumor is made up of abnormal cells that mul-
tiply more quickly. 
Image processing is a process that can be used in an 

existing approach to improve an image or extract some 
important information from it. It is a type of signal 
processing in which a picture is used as the input, and 
the output can either be another image or attributes or 
properties of that image. One of the technologies that 
is growing significantly right now is image processing. 
1. Importing the image using image acquisition tools 

is one of the first two processes in image process-
ing. 

2. Analyzing and altering the image. 
3. An output whose result could be a report based on 

image analysis or a changed image. 
These are the actions taken using MATLAB algo-

rithms on an MRI scan of a brain Tumor. Gray scale 
images are the ideal format for image processing be-
cause they arefar less complex and allow for detailed 
discussion of contrast, brightness, and edges without 
taking into account colours. 

Morphological activities: The top hat filter is used to 
emphasis the image’s strong peaks and gradients. Ap-
ply the morphological operations in order to extract 
the tumor from a patient’s MRI scan, adisk-shaped 
structuring element is extracted and applied to the 
gray scale image. 

Watershed segmentation: After applying a high 
pass filter, a watershed image is superimposed over 
the original image. Cells in an image are divided via a 
watershed transformation. It is used with a gray scale 
image. 

Regin Rajan et al. [21], in their research locate the 
Genius tumors exactly notwithstanding the artifacts. 
The MRI (Magnetic Resonance Imaging) scanpicso-
fone-of-a-kind sufferers at exclusive tiers are used to 
observe tumors. Another method ologypropelled by 
using facet division and morphological undertaking 
has been utilized to distinguish the suspicious place 
of tumors in exact. These methods with distinct pho-
tograph processing methodologies consist of noise re-
moval, filtering, segmentation, bounding box, tumor 
alone, tumor define and detection. The intelligence tu-
mor can be detected, and discovering the tumor from 
an MRI scan is finished the use of MATLAB software. 

According to M. Sudharson et al. [26], processing 
tumor photos involves three steps: pre-processing, 
segmentation, and morphological operation. After the 

source image has been acquired, it is pre-processed 
by turning the original image into a greyscale image, 
providing high pass filters for noise removal and fine 
enhancement, along with enhancement stages that 
provide histogramic equal images. Finally, segmenta-
tion is finished with the help of the watershed algo-
rithm’s potential. The above methodology is effective 
for creating reviews mechanically in a shorter amount 
of time, and its continued development has led to the 
extraction of several inadequate tumor data. 

According to Rabia Ijaz et al. [22] Genius tumor 
segmentation from patient MR images obtained from 
the “Brain Web, ” Using a hybrid methodology and 
some basic principles of digital photo processing, a 
tumor is extracted and visualized from MR images. 
In this paper, the proposed technique is employed for 
this purpose using MATLAB. 

In their study, Pranay Rangne et al. [23] described 
how to find and extract the genius tumor from MRI 
scans of patients. This application was created using 
the Matrix Laboratory, and the procedures include 
pre-processing, segmentation, morphological oper-
ation, watershed segmentation, calculation of the tu-
mor vicinity, and dedication of the tumor neighbor-
hood (MATLAB). 

In their study, Esamail Hassan et al. [24] describe 
how to identify and remove the genius tumor from 
MRI scans of patients. This application was creat-
ed using Matrix Laboratory, and the steps include 
pre-processing, segmentation, morphological oper-
ation, watershed segmentation, calculation of the tu-
mor neighborhood, dedication of the tumor neighbor-
hood, and segmentation of the tumor neighborhood 
(MATLAB). 

In the study by Amruta Pramod Hebli et al. [25], 
tumors were found utilizing image processing meth-
ods that included pre-processing, segmentation, fea-
ture extraction, and classification. MRI sample collec-
tion is the initial step. Different weights are applied to 
MRI pictures, they are Flair-Weighted, Weighted T-1, 
and Weighted T-2.

The threshold approach employed in this sug-
gested research study detects benign tumors but not 
malignant tumors. Digital image processing was used 
to assess the results and MATLAB software was used 
to implement the algorithm. Regular and modified 
neighborhood development have been compared, and 
it has been demonstrated that changed neighborhood 
development produces better results. 
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II. MATERIAL SAND METHODS

A. Proposed Architecture
The proposed system’s implementation strategies 

are as follows: 
Magnetic resonance picture: MR Image is used as 

an input in this paper. The MR Image is grayscale pic-
ture. To produce images of the organs, it uses radio 
waves and strong magnetic fields. 

Binary thresholding: This technique is used to en-
hance the MR image’s quality. Since we are utilizing a 
threshold value, each pixel’s value will fall between 0 
and 255.If a pixel’s value falls below this cutoff, it will 
become black, and if it rises, it will become white. 

K-Means Clustering: This technique is used to 
group pixels with related characteristics. After cluster-
ing, we can determine if a tumor has been found or 
not. 

Fig 1: System implementation

B. Detection of brain tumor using MATLAB
Brain tumor is bizarre boom of tissues which de-

velop uncontroll ably and unchecked by using the test 
factors which manage the in crease of cells normally. 
Brain tumor can be either principal or metastatic. Tu-
mor that unfolds from different components of phy-
sique to intelligence is stated to be metastatic. Brain tu-
mor is one of the possibly motives of mortality amongst 
teens and adult. In kids Genius tumors are the purpose 
of one quarter of all most cancers deaths. Thereare-
about200one-of-a-kindsortsof tumors recognized in 
UK every year. Medical resonance imaging is an in-
crease imaging method which is used to gain excessive 
best pictures of exceptional components of body. MRI 
is used for anatomical evaluation of talent improve-
ment and talent abnormalities 200.These MRI pics are 
pre-processed so that in addition morphological opera-
tions can be carried out on these pictures for the detec-
tion of size, form and vicinity of tumor. Pre- processing 
of MRI pics is finished for noise elimination and pho-

tograph enhancement whilst morphological operations 
are carried out the use of MATLA B algorithms to sep-
arate and realize tumor in Genius. The closing purpose 
of segmentation is to extract necessary aspects from 
the photo data. The segmentation of tumor from MRI 
pictures of Genius is time ingesting process. MATLAB 
is quickly algorithm used for detection of tumor from 
MRI pictures in a very quick time. At the cease tumor 
is mapped onto authentic greyscale picture with 255 
depths to make tumor seen in the image. 

In order to download DICOM files, you will need 
to properly initialize the callback function that will 
be executed when the Download MRI Image button 
is clicked. Once this is complete, you should create a 
global variable that will display the image on the han-
dle axes where you want the original MRI image to 
display. The MRI images downloaded from the data-
base are files in DICOM format that must be uploaded 
to your MATLAB directory. Find the file using imget 
file to loaditin to the program. Images are read using 
MATLAB’s built-in “dicomread”function, and the fir-
straw image for each file is fitted to the left axes of the 
GUI using imshow. 

The built-in MATLAB function “dicominfo” is also 
extremely useful for processing all the information of 
each dicom MRI file. We used this function to obtain 
all descriptive information about the patients, such as 
their gender, age, weight, and height. This function also 
provides stack order, which is useful for implementing a 
program in a graphical user interface. We created vari-
ables for each patient descriptive information that will be 
used in the GUI when the discovery button is clicked. 

The World Health Organization (WHO) catego-
rization tool is now used by the majority of medical 
facilities to identify brain tumors. The WHO cate-
gorizes brain tumors from the least aggressive to the 
most aggressive based on cell behavior and cellphone 
foundation. 

There are three types of tumor that are common: 
1. Benign tumor
2. Pre-Malignant tumor
3. Malignant tumor

There is a similarly trouble with segmentationin the 
MIR photograph which exists in the homogeneous fac-
tors of pixels in imaging areas that make getting data 
about the image’s situation tough due to the fact the 
MRI photograph is all about smooth tissue such as Ge-
nius tissue or liver tissue. Homogeneous factors of pix-
els in the MRI picture make the segmentation software 
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un successful with the entire MRI image, so the end 
result for one picture would possibly be distinct from 
any other image. In this case, we have to exchange the 
placing data for the segmentation program. 

Detecting talent tumor and computerized talent 
tissue classification from magnetic resonance pics(M-
RI) is very essential for lookup and scientific research 
of the everyday and diseased human intelligence. The 
most essential technique used to procedures an MRI 
photo is segmentation of picture which works by way 
of dividing the objects in the photograph and process-
ing them separately. There are three vital segmenta-
tion techniques used with MRI imaging: 
1. Classification primarily based
2. Region based totally
3. Contour based

This find out about is about evaluating MRI pic-
ture processing techniques with detecting the talent 
tumor from MRI image. Start studying the notion to 
have the techniques in one vicinity displaying their 
consequences at the identical time. 

Magnetic resonance imaging is used as an input by 
the system to detect tumors. Based on the size of the tu-
mor, it later further divides the tumor into malignant and 
benign categories. Brain MRI images are employed as the 
input; these pictures include information about diseased 
and non-infected tissues. Preprocessing, which comes 
after that, aids in identifying spots in the images so that 
it can distinguish between the portion of the tumor and 
the remainder of the brain? The technique employed for 
this purpose is the setting of a value (Threshold value) 
so that if the value is lower than the matching value, the 
part is not impacted, and if the value is higher or equal 
to the matching value, the part is affected by the tumor. 
When a tumor is found, we can clearly tell the difference 
between it and the unaffected area of the brain by apply-
ing clustering. The K-Means clustering algorithm is the 
technique utilised to accomplish this. 

Fig 2: Architectural design for tumor detection

C. Algorithm
The proposed architecture’s algorithm is as follows: 
User-selected MR image entered as input. 
Output: A report that is produced once the tumor 

is identified and categorized. 
Step 1: Binary Thresholding is used to pre-process 

the chosen MR image. 
Step 2: K-Means clustering is used once the image 

has been pre-processed. 
Step 3: If a tumor is not found, the user is informed 

that it is not there; otherwise, if a tumour is found, fur-
ther classification of the tumor is performed. 

Step 4: A report is prepared and shown to the user 
after classification is complete. 

III. RESULTS AND DISCUSSIONS
The consequences have been bought the use of 

one-of-a- kind algorithms in MATLAB as stated in 
methodology section. These effects have been bought 
simply to be come aware of the specific area of tumor 
in the MRI pix of actual information set of patients. 

Fig 3: Segmentation after median filter

Gray scale images are the ideal format for image 
processing because they are far less complex and al-
low for detailed discussion of contrast, brightness, and 
edges without taking into account colours. Due to the 
fact that colours are made up of three channels and are 
therefore far more complicated, images are first con-
verted to gray scale for picture segmentation. 

Fig 4: Tumor in different position predicted

The image’s sharp peaks and gradients are high-
lighted by the top hat filter. Utilize morphological 
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techniques to extract the tumor from patient MR im-
ages by applying the “strel” structuring element, which 
is a disk-shaped element, to the gray scale image. The 
tumor obtained in the previous phase doesn’t have 
any distinct edges or bounds, but it has somehow im-
proved the tumor’s sharpness in the image. 

Fig 5: Tumor in small size predicted

After applying a high pass filter, a watershed image is 
superimposed over the original image. Cells in an image 
are divided via a watershed transformation. Utilizing wa-
tershed algorithms from MATLAB, it is applied to a gray 
scale image. For this project, actual patient data is pulled 
from the “brain web” for analysis. It is simple to find and 
remove the tumor from an MR image since the tumor is 
more intense than the backdrop. 
 

Fig 6: Tumor in small size and different position predicted

A few of the brain tumor MR images that were 
used to test the proposed methodology were segment-
ed using a hybrid approach that combines the top hat 
filter and watershed algorithm. However, the images 
they use as examples are straightforward MRI scans. 
On more complex photos, though, their suggested 
technique was unable to produce effective results. On 
more complex cases, however, our proposed strategy 
yields encouraging outcomes. 

Fig 7: Big size tumor predicted

There are wide varieties of alternate strategies 
which can addition allybeused for segmentation. All 
these strategies future potentialities in this field. This 
work if elaborated in addition it can be used to observe 
tumor size, stage and kind the use of photo processing 
techniques. 

Fig 8: Big size tumor in different position predicted

The picture reveals the presence of a tumor. Addi-
tional MATLAB techniques can be used to determine 
the tumor’s size. The only way a tumor can be spotted 
in an MRI is if the intensity of the tumor is significant-
ly higher than the backdrop of the image. Right now, 
we can exactly detect the tumor in the image. 

IV. CONCLUSION
Nowadays, image processing plays a crucial role 

in society. It is quite useful in the biomedical field. 
The suggested device was created to help in brain 
magnetic resonance imaging tumor diagnosis. This 
method divides the diagnosis into several steps. Ge-
nius MR Images are subjected to filtering throughout 
the preprocessing stage. An MR image is segmented 
using the K-mean clustering method in the photog-
raphy stage. Following the extraction of texture fea-
tures using the GLCM approach from a grey scale 
MR image, the collected features are fed into a syn-
thetic neural network with the purpose of classifying 
the MR image into normal and abnormal (tumor-
ous) images. 

V. FUTURE SCOPE
According to the methodology section, multiple 

MATLAB methods were used to produce the results 
mentioned above. These findings were only attained 
to identify the precise tumor location and sizein the 
MRI pictures of an actual patient data set. There are a 
variety of other segmentation strategies available. For 
tumor detection, each of these methods uses a sepa-
rate algorithm in MATLAB. If further developed, this 
work can be utilized to identify the stage and kind of 
tumor sutilizing image processing methods. 
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Abstract
Celery is one of the most important table plants in the world, 
this plant tends to collect many minerals from the surrounding 
environment, and one of these minerals is lead and chrome, 
which they considered toxic metals if they accumulate in this 
plant and accordingly three different areas were chosen for the 
cultivation of this plant. It was divided into areas contaminated 
with lead and chromium, which were close to the cement facto-
ry street and Bahr al-Najaf area polluted with sewage water and 
its air polluted by the smoke of bricks. The celery leaves and the 
soil planted in this sites were collected in December of the year 
2020, for three replicates from each region, they were digested 
and the concentration of lead and chromium were detected. 
The results showed that the concentration of studied elements in 
the soil and plants of Bahr Al-Najaf < Al Ma’mal Street < Al Bu 
Hadari, and this difference was significant (< 0.05). Also, the re-
sults showed that the biological concentration of these elements 
were large in Bahr Al-Najaf area compared to Al-Ma’mal Street 
and Al-Bu Hadari area. Accordingly, the study recommends not 
to plant crops in polluted areas and the necessity of chalking the 
concentration of these elements of the soil and the surrounding 
environments of the plants before starting cultivation. 
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Celery is known as one of the types of plants be-
longing to the Apiaceae family, which includes many 
plants, such as: parsley, parsnip, and root vegetables, 
and it is one of the most important vegetables in the 
Iraqi table and is usually eaten raw (1). 

Because plant biomass is naturally renewable, 
unlike fossil fuels like coal, oil, and natural gas, it is 
regarded as a renewable source of energy. After coal 
and oil, biomass is the third most important source of 
energy, accounting for around 14% of the world’s total 
energy supply (2). 

In the past several decades, with the rapid urban, 
agricultural, and industrial development and the in-
crease in dependence on it, the activities of fertilization 
with chemicals, irrigation with sewage water, mining 
and the large number of wheels in Iraq have led to the 
pollution of agricultural soil with heavy metals, es-
pecially in areas near roads and industrial areas (3). 
Heavy metals are high atomic mass (>5 g cm-3) such 
as (Hg, Pb, Cd, Ni, Cd, Cr... etc) that can cause toxic-
ity problem. On the other hand, some heavy metals 
may have a toxic effect on living organisms while be-
ing used cumulatively. Heavy metals may accumulate 
in agricultural soils and plants due to the irrigation of 
wastewater over time. This is one of the most serious 
environmental problems because there are concerns 
about food safety and possible health risks (4). 

Heavy metal pollution is one of the forms of envi-
ronmental pollution resulting from industrial or agri-
cultural human activity. In recent years, scientists have 
been interested in studying heavy metals in terms of 
their presence in the environment and their biological 
effects and their relationship to human health. Food is 
one of the main sources of human exposure to these el-
ements, so many studies have been interested in devel-
oping methods appropriate to determine the extent of 
food contamination with these elements (5). Crops and 
vegetables that are cultivated in soil that is contaminated 
with heavy metals have a higher buildup of heavy metals 
than crops and vegetables that are grown in soil that is 
not contaminated. Although some studies showed that 
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the concentration of Pb in soil ranged between (42.91-
106.31) mg/kg (6). The majority of the critical miner-
als that our bodies require come from water and food, 
which are also the primary vectors via which many 
harmful metals enter our bodies. Compared to fruit 
and cereals crops, vegetables leafy acquire heavy met-
als more readily in their edible parts. Vegetables collect 
heavy metals and store them in edible and inedible sec-
tions in high enough concentrations to induce clinical 
issues in human and animals that eat them (7). 

Toxins are growing more common in our contem-
porary industrial society. Unfortunately, they end up in 
live organisms. Through food chains and food webs, 
all creatures in an environment are tightly interrelat-
ed. Bioaccumulation is the process that describes what 
happens when toxic substances make their way into an 
organism, where they can then build up and remain. 
As a result of the connection that exists throughout the 
food web, bioaccumulative toxins have the potential to 
spread throughout whole ecosystems. Heavy metals in-
clude chromium, mercury, tin, nickel, lead, cadmium, 
and cobalt, in addition to several important elements 
that are poisonous in excessive concentrations, including 
zinc, copper and iron. Heavy metals can be released into 
the environment through gold mining, element mining 
(which employs mercury element), industrial waste and 
electronic trash, putting humans and animals at danger. 
mercury, lead, nickel, Cadmium, and cobalt interfere 
with blood cell formation. the nervous system, circulato-
ry, liver and kidneys, effected negatively by some heavy 
metals. Certain ones of them are known to be cause can-
cer as well as reproductive issues. Some species of plants 
are used by scientists to remove toxins as well as heavy 
metals from polluted soil, however this procedure is dan-
gerous since other creatures may eat the plants, so trans-
ferring pollutants into to the food chain (8). 

Lead and chromium are toxic metals, which led to 
the limitation of its applications in most countries after 
the discovery of its toxicity. Lead negatively affects bio-
logical bodies, where its effect is similar to neurotoxins 
in terms of the ability to damage the nervous system 
and disrupt the functional performance of some vital 
enzymes, causing neurological and motor disorders (9). 

The buildup of lead in the body results in lead 
poisoning, Lead is a toxic heavy metal. The brain is 
the organ that is most sensitive to lead exposure. Poi-
soning symptoms include abdominal pain, headache, 
memory problems, irritability, infertility, constipation 
as well as tingling in the feet and hands. About ten per-

cent of cases of mental retardation are caused by lead 
exposure, cases that are otherwise of unknown cause 
and can lead to behavioral problems. Lead poisoning 
leaves some permanent effects and may occur in se-
vere cases, anemia, seizures, coma, or death. One can 
be exposed to lead through contaminated air, water, 
dust, food, or consumer products. (10) 

Children are at greater risk because they are more 
likely to pick up objects from the ground and put them 
in their mouths, such as those containing lead paint, 
and absorb much more of the lead they eat than adults. 
Exposure at work is a common cause of lead poisoning 
in adults in certain occupations. Lead exposure risk. 
Diagnosis is usually made by measuring the level of 
lead in the blood. (11) 

The US Centers for Disease Control has set the up-
per limit of the blood lead level for adults at 10 mcg/dL 
(10 mcg/100 g) and for children at 5 mcg/dL. Elevated 
lead can also be detected by detecting changes in red 
blood cells or thick streaks in children’s bones as they 
appear on X-rays. 

Lead poisoning can be prevented. This includes in-
dividual efforts such as removing leaded items from 
the home, workplace efforts such as improving venti-
lation and ongoing case monitoring, but also through 
national policies, such as passing laws banning the 
use of lead in products such as paint and gasoline, 
and laws that Provides cleaning of contaminated soil. 
Treatment mainly depends on removing the source of 
lead and using drugs that bind to the lead so that the 
body can get rid of it, known as chelation therapy. 

Chelation therapy is recommended in children 
with blood lead levels greater than 40-45 mcg/dL. 
Drugs used include dimercaprol, EDTA, and Succi-
mer. Lead is believed to have caused 853, 000 deaths in 
2013 (12). It generally occurs in the developing world, 
especially among the poor, who are most at risk. Lead 
is believed to be responsible for 0.6% of the global dis-
ease burden. People have been mining and using lead 
for thousands of years. Lead poisoning has been de-
scribed as early as 2000 BC, while the first efforts to 
reduce lead use date back at least to the 16th century. 
Concerns about low levels of exposure began in the 
1970s with no safe minimum exposure for lead. 

The current study was conducted with the aim of 
comparing the possibility of lead and chromium accu-
mulation in one of the commonly grown vegetables in 
Iraq. Irrigation of vegetables with sewage water and near 
pollution sources is a very common practice in Iraq. 
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MATERIAL AND METHODS
For the purpose of achieving the objectives of the 

study, three sites were chosen, distributed in Bahr 
Al-Najaf, the Cement Factory Street in Kufa, and the 
Bu Hadari area as a reference site (Fig. 1), and three 
replicates were taken from the soil and from the celery 
plant in December of the year 2020.

The first site (Bahr al-Najaf) it is considered one of 
the areas where agricultural crops are irrigated based 
on a small stream branching from the Euphrates River 
and on the waste water of the old city in Najaf (3). 

The second site (Al-Ma’mal Street), which is con-
sidered one of the areas contaminated with lead and 
chromium and some other vehicles due to its proximity 
to the road of trucks transporting cement and the large 
number of cars movement, as well as due to the dust 
falling from the activities of the cement factory (3). 

The third site (Albu Hadari area), it is located an 
the Shatt Al-Kufa river (it’s a branch of Euphrates Riv-
er) and it is the least polluted and was considered as a 
reference site for the purpose of comparison. 

Fig. 1.The study sites in Iraq

Celery plants were collected manually (without using 
the usual cutting tools or scythe) to avoid the contami-
nation, kept theme in plastic bags until reaching the lab-
oratory. Also, samples of soil were collected from same 
area which plant grown, at a depth of 10 cm, where the 
root zone of this plant was located. Upon reaching the 
laboratory, the plant samples were washed using deion-
ized water in the advanced environment laboratory in 
the Department of Ecology and Pollution at the Faculty 
of Science / University of Kufa, then dried using a labo-
ratory oven at 60 degrees for 24 hours, then the leaves 
of the plant were crushed using a ceramic mortar and 
It was sieved using a 50 μm sieve, and then 1 gm of the 

powder was taken and digested using hydrochloric acid, 
perchloric acid and nitric acid using a digester. Atom-
ic absorption (13). Also, Soil samples were dried using 
a laboratory oven at a temperature of 60 for 24 hours, 
then they were cleaned of impurities, gravel and large 
stones, then they were crushed using a ceramic mortar 
and sieved using a 50 μm sieve and then 1 gm of the pow-
der was taken. It was digested using hydrochloric acid, 
perchloric acid, nitric acid and hydrofluoric acid using 
a digester. After the digestion process, the samples were 
sent to the Consulting College of Pharmacy laboratory 
for the purpose of measuring the concentration of lead in 
the sample using an atomic absorption device (13). 

As for the statistical analysis, the IBM-SPSS statis-
tics 24 program was relied upon to find the significant 
differences between the different variables and sites 
and to find correlations. 

RESULTS 
The results proved that the plants of the first site 

(Fig. 2, and 4) accumulated lead and chromium in 
greater quantities than the rest of the sites because of 
the high concentrations in the soil (Fig. 3, and 4 re-
spectively). Also, the concentrations in the first loca-
tion were higher than the second location, which in 
turn was higher than the third region. 
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Figure 5 Concentration of chromium in soil

The statistical analysis (Table 1) showed that there 
are significant differences between lead and chromi-
um concentrations in the different study sites. Also, 
there were a significant correlation between these 
metals (r=0.78, p-value < 0.05), and that mean they 
are from the same sources. 

DISCUSSION
There are a few ways in which toxins may make 

their way into the food chain: absorbed via the skin, 
inhalation by lung, and swallowed also, plants can ac-
quire poisons directly from the soil. For bioaccumula-
tion to happen, a chemical should be able to dissolve 
in fat, mobile, long time lived, be biologically active, 
and be able to be taken in by biota. Toxins can build 
up in the fatty tissues of herbivores because the plants 
they eat may be polluted. When a carnivore consumes 
a large quantity of herbivores that are also loaded with 
toxins, the carnivore’s body will become more saturat-
ed with those poisons. In the food chain, this process 
of biomagnification keeps going (14). 

So it is the process of cells accumulating and ac-
cumulating some substances inside them from the 
surrounding environment so that the concentration of 
the substance inside the cell becomes higher than the 
concentration in the surrounding environment, and 
most of the accumulated substances are minerals, but 
cells may collect other substances, and cells can accu-
mulate substances inside by several means, including 
the secretion of substances The chelation of minerals 
from the surrounding environment and their intro-
duction into the cell (15). 

The purpose of cells accumulating materials inside 
them for purposes related to the metabolic process-
es that they carry out or help them to cope with the 

Table 1

The statistical analysis of bioaccumulation of lead and chromium in studied plant and soil. 
ANOVA The statistical analysis of bioaccumulation of lead In studied plants

Source of Variation SS df MS F P-value F cit
Between Groups 0.0207 2 0.0104 199. < 0.001 5.1433
Within Groups 0.0003 6 < 0.0001
Total 0.02103 8     
ANOVA The statistical analysis of bioaccumulation of lead In soil
Between Groups 0.0064 2 0.0032 6.1571 0.0352 5.1433
Within Groups 0.0031 6 0.00052
Total 0.0096 8     
ANOVA The statistical analysis of bioaccumulation of chromium In studied plants
Between Groups 0.059 2 0.029 11.05 0.0097 5.143
Within Groups 0.016 6 0.003
Total 0.074 8     
ANOVA The statistical analysis of chromium in soil
Between Groups 0.018 2 0.009 4.762 0.058 5.143
Within Groups 0.0115 6 0.002
Total 0.0298 8     
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surrounding conditions, and they are within specific 
controls, materials are transported by transport de-
vices specific to each substance. The charged particles 
are opposite to the release of molecules equivalent to 
them outside the cytoplasm. For example, the entry of 
positive ions corresponds to the release of protons or 
any other positive ions outside the cell (15). 

The results of the current study agree with many 
previous studies in the ability of this plant to accumu-
late heavy metals such as lead, iron, chromium and 
other metals (16). 

CONCLUSIONS
Although celery is a useful vegetable for human, 

planting it in polluted places may cause bioaccumulation 
of lead and chromium in plants and causing health prob-
lems. The soils of the study area in Bahr Al-Najaf and 
Al-Mamal Street were contaminated with lead and chro-
mium elements, and there were a significant differences 
in studied metal concentrations in the studied areas. 
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Abstract
Diabetes is a complex, chronic metabolic condition that pro-
gresses gradually and causes the patient to have increased 
blood glucose levels. The three most prevalent kinds of diabe-
tes are type 1, type 2, and gestational. It results in serious health 
problems such renal problems, heart attacks, foot ulcers, and 
visual impairment. One of the primary symptoms is hypergly-
cemia. Early illness progression detection aids in the reduction 
of additional consequences. The classification of quantitative 
data most typically uses machine learning techniques. It makes 
it easier to pinpoint the important elements that are most re-
sponsible for the development of diseases. During the pre-pro-
cessing stage, the least important properties are removed. The 
classification or forecasting of the condition Diabetes Mellitus 
using conventional. The discussion and analysis of supervised 
machine learning techniques focused on their predictive accu-
racy. The most popular and effective machine learning model 
among the several extant algorithms is examined using a vari-
ety of tools, datasets, and measures. One of the most effective 
machine learning models is the Deep learning algorithm of ar-
tificial neural networks, which is favored by many scientists and 
researchers in the field of health.
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I. INTRODUCTION
Diabetes is one of the Non-Communicable Diseas-

es (NCDs) that can afflict anyone, regardless of age. 
This illness results in unexpectedly severe health is-
sues. The early onset of diabetes in children lowers 
their quality of life, making disease prevention essen-
tial. It is categorized as a metabolic disorder, and an 
increase in blood glucose is its primary cause. Other 
crucial organs including the heart, eyes, and kidneys 
may eventually become less functional as a result of 
the illness. Additionally, it harms blood vessels and 
nerves. Approximately 422 million people worldwide 
suffer from the potentially fatal condition known as 
diabetes, which has become widespread in emerging 
nations. Both rural and urban residents are affected 
by this disease, and one of the main causes is obesity 
and a sedentary lifestyle are factors that contribute to 
diabetes. Around 1.6 million people worldwide pass 
away from diabetes each year. Over the past 20 years, 
the number of diabetic cases has gradually climbed. 
A global agreement has been made to halt the rise 
in diabetes by 2025. According to a research by the 
International Diabetes Federation, Type-1 Diabetes 
(T1DM) affects approximately 1.1 million youngsters 
between the ages of 14 and 19. (IDF). By the year 2045, 
diabetes would impact 629 million people worldwide 
if effective international action was not taken to slow 
its spread [1]. Frequent urine and blurry vision are 
two signs of diabetes [2]. According to Fig. 1, there 
are three common forms of diabetes: Type-1, Type-
2, and Gestational. Other subtypes include Neonatal 

 Figure 1. Common Types of Diabetes Mellitus
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Diabetes and Maturity-Onset Diabetes of the Young. 
Type-1 diabetes typically affects children or teenagers, 
but Type-2 diabetes typically affects persons in their 
middle or advanced years. Inappropriate food choices, 
an unhealthy lifestyle lacking sufficient exercise, en-
docrine problems, and drugs like steroids with severe 
adverse effects are the main causes of diabetes [3].

The pancreas has two endocrine cells: beta cells 
and alpha cells. While the beta cells produce insulin, 
the alpha cells produce glucagon. Both cells adjust 
their hormone releases according to the body’s need 
for glucose. Either insulin resistance or hyperglycemia 
with high glucose levels result from their dysfunc-
tion. T1DM is brought on by beta cell abnormalities, 
whereas T2DM is brought on by insulin resistance. In 
both circumstances, genetic factors play a significant 
influence. Some women experience gestational diabe-
tes while pregnant. Diabetes also has a role in renal 
abnormalities that lead to death and diabetic retinop-
athy, which blinds people [3]. Early disease diagnosis 
aids in stopping the disease’s progression, and assess-
ments of the main causes are most accurate when done 
using machine learning techniques. The most effective 
machine learning algorithms used by data scientists to 
diagnose the diabetic illness were RF and Neural Net-
works.

II. RELATED WORK
A study on several machine learning techniques 

used for the categorization and analysis of diabetes 
was conducted by Shon Mathew Jacob et al. Gener-
alized Discriminant Analysis Model, Hybrid ANN, 
Fuzzy Neural Network, Least Square SVM, Multilay-
er Perceptron with Levenberg-Marquardt algorithm, 
optimization algorithm like an ant colony with fuzzy 
logic, Linear Discriminant Analysis that is effective 
with an advanced fuzzy-based system called Adaptive 
Network-Based Fuzzy Inference System, Genetic Pro-
gramming, and optimised neural system like General 
Regression N are some of the machine learning mod-
els that were investigated (Self Organizing Map). The 
analysis also included traditional and fundamental 
machine learning models like LR, Decision Tree, RF, 
and Naive Bayes (NB). The prediction accuracy was 
raised by using optimization approaches like bagging 
and boosting. With 763 observations and 9 character-
istics, the Pima dataset was the most popular dataset. 
The Sawanpracharak Regional Hospital dataset was 
the other one that was used. According to their find-

ings, SOM-PCA-Neural Network had a greater accu-
racy of 92.28% [4]. Several ML Techniques were inves-
tigated by Madhusmita Rout et al for the diagnosis of 
diabetes. On the PIMA dataset, which was commonly 
utilised by researchers, they compared the criteria for 
measuring the effectiveness of ML Models. For the 
experiments, 769 samples with 9 qualities were col-
lected. They discovered that K-Means with a genetic 
approach were used to do clustering, and then a ma-
chine learning SVM was trained to produce a superior 
prediction accuracy of 98.79% [5]. Several deep learn-
ing techniques, including Deep Multi-layered Percep-
tron, optimised Convolutional Neural Network, and 
regularly employed Recurrent Neural Network, have 
been investigated by Taiyu Zhu et al. for the predic-
tion of diabetes. They looked into a number of soft-
ware frameworks, including PyTorch, Theano, CNTK, 
Caffe, and TensorFlow, that make it easier to forecast 
and categorise the diabetes ailment. Several perfor-
mance evaluation indicators, including Area Under 
Curve, Sensitivity, Specificity, and Root Mean Square 
Error, were also calculated. Models for statistical as 
well as machine learning data were also investigated, 
including Logistic Regression (LR), Auto-Regression 
(AR), Naive Bayes (NB), Latent Variable Model (LVX), 
enhanced Random Forest (RF), regression-based Au-
to-Regressive Integrated Moving Average, KNN, Prin-
cipal Component Analysis (PCA), SVM, and Decision 
Tree (DT). They came to the conclusion that ANN 
Deep learning has limited applications in the field of 
health care systems, although their prediction accura-
cy is higher than that of any other machine learning 
model [6]. Using PIMA observations from the UCI 
open repository, Vijayakumar et al [7] evaluated the 
Random Forest ML approach in the classification of 
the chronic Diabetes illness. Using the PIMA dataset 
from the UCI repository, Kaouthar Driss proposed 
an unique approach for identifying diabetes illness. 
To fill in the blanks and lessen outliers, they used the 
imputation technique. K-NN was utilised to classify 
the dataset [8]. Using support vector machines, Pethu-
nachiyar classified the Diabetes dataset from the UCI 
repository. For the investigation, 332 samples with 7 
characteristics were collected. Kernels .For the SVM 
model, techniques like linear, polynomial, and radial 
were used. The SVM using the Linear Kernel fared 
better than the others [9]. Diabetes was identified as 
a disease by Chi Yue et al. using a support vector ma-
chine learning model. On the PIMA set, they used the 
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very effective Quantum Particle Swarm Optimization 
and SVM-Weighted Least Squares [10]. Protap Ku-
mar Saha and colleagues used ANN, SVM Classifier, 
Random Forest, LR Classifier Model, and Naive Bayes 
as well as other machine learning methods to predict 
diabetes. The experiment used the PIMA dataset, and 
the researchers discovered that Neural Networks had 
the highest accuracy of all machine learning models 
at 80.4% [11]. DT, Random Forest, Gradient Boosting 
Machine (GBM), and other machine learning algo-
rithms were used by Hang Lai et al. to predict diabe-
tes. The study used 13,309 observations from CPCSSN 
as its data source. With 84.7% accuracy, the Gradient 
Boosting Machine approach was shown to be the best 
model [12]. Diabetes was identified by Sajratul Yakin 
Rubaiat et al. utilising feature selection approaches 
and machine learning techniques. They employed the 
MLP Classifier and the k-Mean Algorithm to reduce 
noise. In comparison to other conventional machine 
learning models, they found that neural networks 
worked effectively with an efficiency rate of 85% [13].

THE COMMON METHODOLOGY
The PIMA dataset, which was taken from the UCI 

open repository, is the subject of numerous studies. 
There are a number of additional datasets that were 
also utilised to forecast the disease and are displayed 
in Table. There are three phases to the general strat-
egy. Three steps can be used to summarise the pro-
cess:Identifying the relevant data repository with the 
most significant resource which is reputed and autho-
rized.

The phase of data refinement, where the data is col-
lected, prepared, and engineered to be used for train-
ing and testing the prediction. Because either augmen-
tation or dimensionality reduction significantly affects 
prediction accuracy, this stage is extremely important.

The phase of implementation where the normalised 
observations or samples are divided into training and 
testing portions. The ratios for training and testing are 
60:40, 70:30, 75:25, and 80:20, respectively. This ratio 
is determined by the dataset that was used in the anal-
ysis.

The study’s data are subjected to a number of con-
ventional ML techniques, and the best-fitting model 
is chosen. Unsupervised approaches are employed 
for clustering and dimensionality reduction whereas 
supervised ML methods are typically taken into con-
sideration for prediction trials. When there was less 

pre-processing, Random Forest exhibited superior 
prediction accuracy, according to many experts that 
looked into the PIMA data set. When the data was 
cleaned up and normalised, deep learning techniques 
performed at their peak. The accuracy of neural ma-
chine learning techniques was higher. The results of 
the PIMA dataset are depicted in a chart created by 
Scikit-learn in Python in Figure 2. Figure 3 illustrates 
a typical strategy used by data scientists.

Figure. 2 Outcome of PIMA dataset [14]

III. TOOLS AND PLATFORMS
One of the most popular and straightforward pro-

grammes for data classification and result display is 
Scikit-Learn [14].

Data analysis and algorithm development are made 
easier by the practical platform known as MATLAB [15].

Several forecasts have been made using J48 and 
WEKA, an open-source machine learning application. 
Effective deep learning implementation may be achieved 
with WEKA [16]. Popular programming languages for 
statistical computing and data science include Python 
and R. Anaconda, Google Cloud AI platform, IBM 
Watson Studio, KNIME Analytics Platform, MATLAB, 
Azure ML, and SAS Visual DM (Data Mining) and ML 
are a few of the well-known systems used for data sci-
ence. Altair Knowledge Works, Databricks, Dataiku 
Data Science Studio, Data Robot Enterprise AI Platform, 
Domino Data Lab, H2O Driverless AI, Rapid Miner Stu-
dio, and TIBCO Data Science are further platforms [17].

IV. DATA REPOSITORIES
The UCI open repository’s observations on diabe-

tes are most frequently accessed through the PIMA 
dataset. Table.1 provides the other datasets. Fig. 4 
displays information on 768 entries from the PIMA 



Issue 26. February 2023 | Cardiometry | 829

Figure 3. Common Methodology

Table I
Diabetes Datasets other than PIMA

Authors Objective Data-Sources Models Performance Metrics Best Technique
[18] Quanzou 

et al
Diabetes pre-
diction using 

Machine Learning 
Techniques 

Luzhou Hospital Dataset
Training: 164431
Testing:13700
Attributes:14

DT-J48, Neural 
Network and 

Random Forest

Principal Component 
Analysis, Matthews 
Correlation Coef-
ficient, Sensitivity, 

Specificity, Accuracy

Random Forest

[19] Michele 
Bernardini 

 Type-2 Diabetes 
Diagnosis using 

SVM

Federazoine Italiana Medici di 
Medicina Generale (FIMMG)

Samples: 2433
Features: 1841

SVM, Decision 
Tree, LR, Random 
Forest, K-Nearest 

Neighbour

SMOTE, RFE, 10-Fold 
Cross Validation.
Precision, Recall, 

AUC, ROC

Spare Balanced 
Support Vector 

Machine

[20] Ridhi Deo  Detection of 
Diabetes using ML 

Techniques

National Health & Nutrition 
Survey 

Observations: 140
Features: 11

Bagged Trees, 
Linear Support 
Vector Machine 

(SVM) 

5-Fold CV, SMOTE, 
AUC, 

Accuracy

Linear SVM

[21] Md. Faisal 
Faruque 

ML methods in 
the prediction of 

Diabetes

Medical Centre Chittagong, a 
medical centre in Bangladesh.

Samples: 200
Attributes: 16

SVM, NB, K- 
Nearest Neigh-
bour & C4.5 DT

Sensitivity, Specificity, 
Accuracy

Decision Tree

[22] Oladapo 
Oyebode et al 

Determine Factors 
responsible for 
Diabetes using 

Naïve Bayes

Nairaland - social media of 
Nigeria

Samples: 3051
Features: 872

Naïve Bayes Sensitivity, Specificity, 
Accuracy, Confusion 

Matrix

Binarized Naïve 
Bayes

[23] Lejla Alic 
et al 

Type-2 Diabetes 
Diagnosis using 

SVM

San Antonio Heart Study 
(SAHS) Dataset
Samples: 1496
Features: 10

Linear Support 
Vector Machine

10-Fold CV, 
Sensitivity, Specificity, 
Accuracy, Confusion 

Matrix 

Linear Support 
Vector Machine

Table II
Diabetes Dataset PIMA

Authors Objective Data-Sources Models Performance Metrics Best Technique

[24] Santosh 
Kumar et al

Diabetes Classifi-
cation using Deep 

Learning

PIMA Naïve Bayes, RF, 
Multi-Layered 
Feed Forward 

Neural Network 
(MLFNN)

Activation Functions 
used in ANN: 

Function 1: Exponen-
tial Linear Unit 

Function 2:
Scaled Exponential 

Linear Unit 

(Artificial Neu-
ral Network) 

ANN- MLFNN
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Figure 4. Features of the PIMA Dataset [14]

Authors Objective Data-Sources Models Performance Metrics Best Technique

[25] Adel 
Al-Zebari 

Detecting Diabe-
tes using Machine 
Learning methods

PIMA Decision Tree 
(DT), LR, Dis-

criminant Anal-
ysis, Ensemble 
Learners, SVM, 

K-Nearest 
Neighbour

10-Fold CV.
Sensitivity, Specificity, 

Accuracy

Logistic Re-
gression

[26] Amani 
Yahyaoui et al 

Detection of 
Diabetes using 

Machine Learning 
Techniques

PIMA  Deep Learning 
Technique- Con-
volutional Neural 

Network, SVM 
and RF

Kappa-Coefficient, 
Precision, Recall and 

F-measure.

Random Forest

[27] Sofia 
Benbelkacem 

et al 

Diagnosis of Dia-
betes using Ran-

dom Forest

PIMA C4.5, REP & BF 
Tree, Simple Cart, 
RF and Support 
Vector Machine 

Sensitivity, Specificity, 
Accuracy

Random Forest

[28] Debadri 
Dutta et al

Diabetes pre-
diction using 

Machine Learning 
Models and Anal-

ysis of Features

PIMA LR, Support 
Vector Machine 

and RF

Correlation, Feature 
Importance using RF, 

F1-Score, Recall

Random Forest

[29] Rojalina 
et al

Prediction of 
Diabetes using 

Modified Extreme 
Machines

PIMA ANN: Back 
Propagation 

ANN, K-Near-
est Neighbour, 
Modified Ex-

treme Learning 
Machine

Sensitivity, Specificity, 
Accuracy

 ELM

[30] Naveen 
Kishore et al

Diagnosis of the 
disease Diabetes 

Mellitus using 
Machine Learning 

Models

PIMA LR, Decision Tree, 
SVM, K-Nearest 
Neighbour and 

RF

Confusion Matrix, 
Sensitivity, Specificity, 

Accuracy

RF

[31] Gaurav 
Tripathi et al 

 Diabetes Mellitus 
diagnosis using 

Machine Learning

PIMA SVM, LDA, 
K-Nearest 

Neighbours and 
RF

Sensitivity, Recall, 
Specificity, Accuracy, 
Precision, F-Score

RF

[32] Priyanka 
Sonar et al 

Prediction of 
Diabetes using ML 

Models

PIMA SVM, Naïve 
Bayes, Decision 

Tree, ANN

Sensitivity, Specificity, 
Accuracy

ANN

Figure 5
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observations that have 9 attributes and the outcome 
attribute. When compared to other models, Random 
Forest outperformed the more established machine 
learning methods. RF produced better results than 
feature engineering techniques did not. When appro-
priate pre-processing methods were used on the dia-
betes datasets, neural networks performed well.

The most often utilised platforms by researchers 
are anaconda and WEKA. The information from the 
PIMA dataset displayed using the Anaconda platform 
is shown in Fig. 4. The WEKA platform’s J48 decision 
tree model is available. Figure 5 displays the results 
of J48, Random Forest, and Neural Network. Sup-
port Vector Machines with various kernel functions 
have been investigated in datasets other than PIMA. 
Linear, polynomial, sigmoid, radial basis function, 
and non-linear functions can all be classified as ker-
nel functions. For greater accuracy, the Deep Learn-
ing technique may be used after pre-processing and 
normalising the data. The assessment metrics of the 
ML models without feature engineering are shown in 
Fig. 5. While RF and ANN perform nearly equally ac-
curately, when the data is adjusted, neural networks 
effectively increases prediction accuracy. 

VI. RESULTS AND DISCUSSION
R Numerous statistical and machine learning tech-

niques have been used by researchers to predict diabe-
tes [33][34]. For the purpose of studying and diagnos-
ing the illness, various datasets were collected [35][36]

The effects of dimensionality reduction on the 
Luzhou Observations and the PIMA samples are de-
picted in Figs. 8 and 9. Neural Network outperforms 
Random Forest and J48 in both datasets [37].

VII. CONCLUSION
People all across the world have been impacted by 

the chronic, non-communicable, metabolic, and life-
style disease known as diabetes. It has always been dif-

Figure 6. Data samples of the PIMA Dataset [14]

Figure. 7.  Luzhou Observations and ML performance

Figure. 8.  Reduced Luzhou Observations and ML performance

Figure. 9. Reduced PIMA Observations and ML performance
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ficult to make an early diagnosis of this illness because 
its symptoms didn’t become obvious until the sickness 
had already advanced. In order to make an early di-
agnosis of diabetic condition, both conventional and 
cutting-edge machine learning techniques were used. 
The Random Forest machine learning technique 
demonstrated excellent accuracy in predicting diabe-
tes. When deep learning techniques were used after 
feature engineering, prediction accuracy improved. 
The categorization and identification of diabetes are 
found to be significantly impacted by dimensionality 
reduction strategies. After the necessary pre-process-
ing steps produced the anticipated results, neural net-
work methods were applied to the dataset. Deep learn-
ing algorithms are efficient with huge datasets and 
hence augmented and relevancy of the features would 
yield higher prediction accuracy in future research.
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Abstract
A life-threatening condition called severe thoracic aortic dis-
section (STAD) is brought on by blood leakage from the aorta’s 
injured inner layer, which separates the intimal and adventitial 
layers. It is difficult to make a diagnosis for this disease. Chest 
x-rays are frequently used for initial screening or diagnosis, 
however their diagnostic accuracy is not great. Deep learning 
(DL) has recently been effectively used for a variety of medi-
cal image processing tasks. By using DL techniques, we try to 
enhance the accuracy of the diagnosis of STAD made on the 
basis of chest x-rays in this work. The significant thoracic aor-
tic dissection was detected using the Whale optimized bilat-
eral residual convolutional neural network (WO-BRCNN). The 
WO-BRCNN accuracy was found to be 99.21%, with precision 
at 94.93%, recall at 97.89%, F1-score at 95.71% and specificity at 
93.42%. To increase diagnostic accuracy using aorta segmenta-
tion, further study is required.
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1. Introduction
Chest pain is a leading cause of visits to the emer-

gency room. To quickly differentiate between poten-
tially life-threatening causes of chest pain like the 
acute coronary syndrome, aortic stenosis, blood clot, 
heart block, and suspense pneumonitis, doctors often 
resort to multiple screening tools like electrocardio-
grams (ECGs), chest X-rays, and lab tests [1]. Aortic 
dissection (AD) is one of these catastrophic causes 
and is linked to extremely high rates of morbidity and 
death; the death risk rises by 1% to 2% hourly after the 
onset of symptoms and reaches up to 50% if it goes 
undiagnosed for 48 hours [2]. It takes an average of 4.3 
hours from the time a patient arrives at the emergency 
department (ED) before a diagnosis is made, due to 
a number of diagnostic challenges, and similarities to 
other acute diseases. The prevalence of incorrect diag-
noses for AD ranges from 14% to 39%, which results 
in ineffective therapies such the use of antiplatelet or 
anticoagulant drugs that raise the risk of significant 
bleeding and fatality. Early diagnosis of AD and quick 
surgical or medicinal intervention are essential for 
increasing patient survival [3]. Especially in compar-
ison computed tomography (CT) and transthoracic 
echocardiogram are examples of diagnostic imaging 
procedures for AD that are recommended in current 
guidelines but are expensive and invasive but had sen-
sitivity and specificity of > 95%. Making a decision to 
use sophisticated imaging in a situation with unknown 
clinical outcomes is difficult [4]. ECGs and CXRs are 
only partially sensitive to AD and cannot totally rule 
out AD. A precise technique with high sensitivity is 
urgently required to decrease the number of incorrect 
diagnoses of AD and to prevent the misuse of possibly 
dangerous testing. An innovative capability for illness 
detection has emerged thanks to the rapid evolution of 
deep-learning techniques, a branch of artificial intel-
ligence (AI), during the past ten years. Deep learning 
models (DLMs) have the ability to automatically ex-
tract characteristics that are unrecognizable to humans, 



Issue 26. February 2023 | Cardiometry | 835

in contrast to typical machine learning algorithms that 
need manual feature engineering. This demonstrates 
how AI has the ability to outperform human abilities 
in clinical assessment and prognosis. An individual’s 
sex and age may allegedly be determined from an ECG 
in addition to detecting arrhythmia when the heart is 
in sinus arrhythmia [5]. Additionally, AI systems have 
made impressive strides in widely applicable picture 
identification tasks. We wanted to address unmet de-
mands by using DL approaches to recognise charac-
teristics of AD on CXRs in line with the development 
of AI models. In this work, we trained a DLM based 
on CXR and ECG to predict various forms of AD. In 
this work, we compared the AD prediction abilities of 
trained models to those of medical experts and evalu-
ated the predictors used in this analysis. In the end, we 
analyzed how DLMs may be used and how well they 
can predict outcomes for distinct populations.

In the remaining sections of the study, the follow-
ing structure will be used. The literature review is in 
Section 2, the methodology is in Section 3, the find-
ings are in Section 4, the discussion is in Section 5, and 
the conclusion and future directions for the study are 
in Section 6.

2. Related works
The research [6] discusses the pathologic and clin-

ical signs of AD across a time span of over 60 years. 
More than 60% of AD patients in a major cardiovas-
cular registry were discovered at autopsy after not be-
ing clinically detectable. The percentage of AD found 
at autopsy did not change from the early to the mod-
ern era, despite the fact that diagnostic methods have 
greatly improved over the intervening period. The 
most common causes of dissection, including as hy-
pertension and previous heart surgery, are unchanged 
between the two time periods. The majority of times, 
aortic rupture is the cause of AD mortality. The AD-
vISED multicenter trial underwent secondary analysis 
by the author [7]. Those who were sent home from the 
ER with a clinical suspicion of an AAS were considered 
for participation. Clinical likelihood was calculated us-
ing the aortic rupture diagnostic risk score (ADD-RS). 
A radiologist examined CR in a blind fashion, making 
judgements based on other symptoms like mediasti-
num enlargement (ME). The patient’s hemiplegia did 
not worsen, the brain haemorrhage did not develop, 
and the fibrinogen level progressively recovered to 
normal. Throughout hospitalisation, the situation re-

mained stable. After being discharged for 1.5 months, 
the patient’s condition barely changed. It’s possible for 
AD symptoms to be vague and latent. Some patients 
with AD-related chemical stroke may be eligible for 
IVT. IVT can also lessen the neurological symptoms 
of AD-related ischemic stroke, although strict moni-
toring is required to prevent aneurysm rupture. Fol-
lowing IVT, fibrinogen levels should also be routinely 
checked for the early identification of hypofibrinogen-
emia [8]. 

The lengthy COVID-19 complication list now in-
cludes aortic dissection. The article [9] describes the 
uncommon and unique complication, which might 
be overlooked if a low level of suspicion is maintained 
when COVID survivors arrive for unrelated surgery. 
There is no standards or recommendations for imag-
ing monitoring in individuals with persistent AD until 
recently. The data on novel endovascular and surgical 
techniques has grown dramatically, while the diag-
nostic techniques for imaging aortic illnesses have im-
proved. Describe the most recent recommendations for 
the surgical/endovascular aortic repair of CTAD in this 
paper [10] as well as the most recent research findings 
in the diagnosis and management of CTAD. Patients 
with type B aortic dissection (TBAD) frequently appear 
in an emergency situation. For some individuals with 
hemodynamic instability or rupture, surgical repair of 
the TBAD may be advised. Thoracic endovascular aor-
tic repair for TBAD has grown significantly in popu-
larity. When patients lack a sufficient proximal landing 
zone for thoracic endovascular aortic repair, variant 
aortic arch morphology might provide a serious thera-
peutic issue. Interventional repair of a ruptured TBAD 
in a bicarotid trunk and surgical repair of an aberrant 
lymph tissue artery were both performed successfully 
in this research article [11].

3. Methodology
In this comprehensive retrospective study, chest 

X-ray images from Tri-Service General Hospital in 
Taipei, Taiwan, were analyzed to learn about and de-
tect AD using WO-RCNN. The suggested methodolo-
gy is illustrated in figure 1.

3.1 Data collection
The Institutional Review Board of Tri-Service Gen-

eral Hospital in Taipei, Taiwan, gave its approval to the 
ethical review (IRB A202005151 and C202105049). 
Each sample included in this study was based on a sin-
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gle ED record that underwent at least one chest x-ray 
or one ECG test. To mimic an emergency, we simply 
utilised the first ECG or chest x-ray test for each record 
and left out the subsequent test. Digitally, the ECG sig-
nal was captured at a sampling frequency of 500 Hz 
and a lead-by-lead recording time of 10 s. Using image 
pre-processing, all chest X-ray pictures were retrieved 
in Digital Imaging and Communications in Medicine 
(DICOM) format and changed to JPEG format.

3.2 Data pre-processing
All CXR images were cleared of all identifiers, such 

name, gender, and age, only the images were used. 
Since chest X-ray pictures were gathered over a pro-

longed period of 18 years from three separate hospi-
tals, a pre-processing step was important to ensure 
accuracy (figure 2).

Images were first consistently reduced to a 448448 
pixel resolution and unwanted black borders were 
eliminated. Next, random transformations such as 
flip, flop, and rotation were applied to the training pic-
tures. This modification was required to enhance the 
model’s performance since part of the data obtained 
contained pictures that had been rotated, flipped, and 
flopped. The last step in reducing the contrast diver-
gence was indeed a histogram equalisation based on 
specific formula.

( ) l
l ii

KS q m
m

  (1)

Figure 1: Proposed methodology

Figure 2: Image preprocessing
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qi: Input image pixel brightness, mi: No of ql: K : 
Maximum brightness value, m: Amount of pixels in 
total. This was achieved by evenly scattering the pic-
ture’s brightness levels, with values always falling be-
tween 0 and 255, histogram equalisation produced 
better photographs.

3.3 Recognition of severe thoracic aortic 
dissection using Whale Optimized Bilateral 
Residual Convolutional Neural Network 
[WO-BRCNN]

3.3.1 Whale optimization (WO)
WO is an intelligent swarm-based method de-

signed for continuous optimization issues. It has 
been demonstrated to outperform other approach-
es of meta-heuristics. For example, when contrasted 
to other swarm intelligence approaches, it is simple 
to develop and resilient, making it similar to several 
nature-inspired techniques. The method needs fewer 
parameter settings; in practise, only one parameter 
(time interval) must be fine-tuned. In WO, a colony of 
humpback whales searches for nourishment in a rep-
resents a considerable arena. The humpback whales’ 
positions are displayed as various choice variables, 
and the range between the humpback whales and the 
food correlates to the amount of external cost.Three 
distinct functional processes (1) reducing the area 
around prey, (2) the bubble-net attacking tactic (ex-
ploitation phase), and (3) the quest for prey—deter-
mine the time-dependent location of a single whale 
(exploration phase).Humpback whales have the 
ability to locate and surround their prey once they 
have located them. Since the precise position of the 
optimal design within the search area is unknown a 
priori, the WOA assumes that the strongest candi-
date solution at the moment is the target prey or very 
close to the optimum. While this is happening, the 
most efficient search agent is being identified and its 
position relative to the other evolutionary algorithms 
is being updated. Using a spiral mathematical equa-
tion among the position of the whale and its prey, the 
bubble-net activity simulates the helix-shaped move-
ment of humpback whales. If the coefficient vectors 
are larger than 1 or less than -1, the research agent is 
selected depending on the predictions of a randomly 
chosen search agent instead of the best search agent 
in addition to have global optimizers. Figure 3 de-
picts the flow chart of WO. 

Figure 3: Flowchart of the Whale optimization

3.3.2 Bilateral Residual Convolutional Neural 
Network (BRCNN)

The BRCNN used as the foundation for the pro-
posed image categorization architecture. ResNet is a 
popular DL model for image analysis because it solves 
the vanishing gradient problem that occurs when resid-
ual projection is used to train traditional convolutional 
neural networks (CNNs).Skip connections among lay-
ers were employed to established the network spanning 
several layers in order to create the residual mapping. 
Figure 4 depicts the total network design. 

The main goal was to divide chest X-ray pictures 
into the normal and aortic dissection groups. The 
model comprised two key stages: pre-processing and 
classification.The photos were downscaled to a reso-
lution of 448 by 448 pixels. The photos were also en-
hanced by rotating, flipping horizontally, and flipping 
vertically. Using a weighted random sampling tech-
nique and a weighted cross-entropy loss function, per-
formance deterioration brought on by data imbalance 
was minimised during the training of the Resnet18 
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model. In order to avoid over fitting, an ensemble vot-
ing method was added.The detection transparency 
of an aortic dissection was calculated using the Gra-
dient-weighted Class Activation Mapping method. 
This method draws attention to the areas of the input 
picture that the model concentrates on throughout 
the course of the sorting procedure, suggesting that 
the feature maps created in the final convolution layer 
have the spatial information necessary to help capture 
the visual pattern. This visual pattern aids in differ-
entiating among the designated groups. The trained 
model’s layers and extracted features were used to ap-
ply the Grad-CAM approach.

3.4 Grad-CAM method
An additional convolution layer, Grad-CAM, was 

added to validate the proposed DL network’s diag-
nostic results visually. For the purpose of predicting 
STAD, Grad-CAM utilizes gradients of any target 
classes flowing through RCNN’s last convolutional 
layer to generate a highlighted localization mapping 
highlighting the critical parts of the image. The map 
of the class-discriminatory localization is provided by 

d d l
Grad ll

K CAM RELU B   (2)

The fundamental purpose of a feature map is to 
partially linearism a deep network, which would be 

denoted by αc L, where is the softmax layer of a chan-
nels.

4. Performance analysis
Precision, recall, F1-score, and accuracy were com-

puted to assess the efficacy of the model. Negative and 
positive instances included the typical patient and one 
with STAD. On the basis of the confusion matrices, 
we estimated the proportions of true positives (TP), 
true negatives (TN), false positives (FP), and false neg-
atives (FN). The accuracy rate of a test for STAD is 
defined as the proportion of true positive diagnoses. 
Quality of positives, or recall, is measured by how ac-
curately a model predicts the outcome of a given set of 
data. Precision and memory are averaged into a single 
score called F1. In this study for comparative analysis 
we used a logistic regression (LR), random forest (RF), 
support vector machine (SVM) and Convolutional 
neural network (CNN). Table 1 depicts the outcomes 
of existing and proposed methodology.

The model’s ability to predict outcomes was exam-
ined. The test set’s accuracy and precision for the WO-
BRCNN were 96.91% and 94.93%, respectively, where-
as they were 85% and 90% for the LR, 90% and 92% for 
the RF, 83% and 78% for the SVM, and 90% and 90% 
for the CNN. Figure 5 compares the accuracy and pre-
cision for the suggested and current approaches.

Figure 4: Architecture of ResNet
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Table 1
Outcomes of existing and proposed methodologies (Estimates 
and 95% confidence intervals)

Methods AUC 
(%)

Accu-
racy 
(%)

Pre-
cision 
(%)

Spec-
ificity 
(%)

Recall 
(%)

F1-
Score 
(%)

LR [13] 91 85 90 86 90 88
RF [13] 94 90 92 91 95 89
SVM [13] 89 83 78 85 88 77
CNN [13] 99 90 90 90 90 90
WO-BRCNN 
[Proposed]

99.21 96.91 94.93 93.42 97.89 95.71

Figure 5: Outcomes of accuracy and precision

The model’s ability to predict outcomes was ex-
amined. The test set’s specificity and recall for the 
WO-BRCNN were 93.42% and 97.89%, respectively, 
whereas they were 86% and 90% for the LR, 91% and 
95% for the RF, 85% and 88% for the SVM, and 90% 
and 90% for the CNN. Figure 6 compares the specifici-
ty and recall for the suggested and current approaches.

Figure 6: Outcomes of specificity and recall

The model’s ability to predict outcomes was ex-
amined. The test set’s AUC and F1 score for the WO-
BRCNN were 95.71% and 99.21%, respectively, where-
as they were 88% and 91% for the LR, 89% and 94% for 
the RF, 77% and 89% for the SVM, and 90% and 99% 
for the CNN. Figure 7 compares the AUC and F1 score 
for the suggested and current approaches.

Figure 7: Outcomes of F1 score and AUC

An ROC curve shows how well a categorization 
model will perform at different cutoff points. On this 
curve, we can see the TP and FP rates, two important 
metrics in diagnosis. When the threshold is reduced, 
more items are marked as positive, which increases the 
number of FP and TP. The WO-RCNN model has a 
high ROC of 0.99. Figure 8 below displays a typical 
ROC curve for the proposed WO-RCNN. 

Figure 8: Outcomes of ROC

5. Discussion
Several research have looked at how well RCNN 

can identify aortic dissection in CT scans. Acute tho-
racic aortic dissection is best diagnosed by compara-
tive chest CT, which employs a contrast substance to 
highlight blood arteries. It helps doctors tell the dif-
ference among a healthy aorta and one that has been 
surgically repaired for a dissection. However, unlike 
CT pictures, chest x-rays provide a greater challenge 
when attempting to diagnose a dissected aorta. This 
is because blood vessel enlargement is absent in chest 
x-rays. Therefore, an RCNN was used to enhance the 
diagnostic performance of chest x-rays for aortic an-
eurysm in this investigation. This is the first effort to 
our experience to train an RCNN to better interpret 
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chest X-rays for signs of aortic dissection, which might 
lead to more accurate diagnoses. The suggested para-
digm is meant to improve clinical screening for aortic 
dissection, with chest X-ray being the most frequent 
screening method and the most fundamental inspec-
tion modality for patients presenting to the emergency 
room with chest discomfort.

The above recommendations make X-ray scan-
ning a valuable screening tool, however the diagno-
sis efficiency is not sufficient given the mortality of 
aortic dissection. Even though a meta-analysis found 
that combining all non - specific abnormal results like 
pleural effusion increased sensitivity to 97.89%, it is 
still required to create a more accurate method be-
cause it is unlikely that almost all patients with non 
- specific biliary obstruction on X-ray scanning have 
aortic dissection. This research indirectly shown that 
WO-prediction RCNN’s function for a single variable 
is superior by showing that WO-RCNN reached the 
final classification accuracy by estimating the values 
of a single variable in accordance with the magnitude 
of the comparison probability. According to the results 
of this research, the WO-RCNN method outperforms 
the state-of-the-art approaches.

6. Conclusion
WO-RCNN has a detection accuracy of 96.91% for 

acute thoracic aortic dissection. This approach should 
make it easier to identify individuals with suspected 
STAD among those who go to the emergency room 
complaining of chest discomfort. Due to the extreme 
seriousness and urgency of thoracic aortic aneurysm, 
an early suspect based on chest X-rays and WO-
RCNN may hasten clinical diagnostic and enhance 
the outcome. Finally, despite the fact that the STAD 
classification model performed well, the results are 
insufficient to draw the conclusion that patients with 
suspected aortic dissection may fully forgo CT scans 
in favor of chest x-rays. Future efforts should focus re-
search that is directly relevant to clinical practice and 
increase accuracy based on segmentation.
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Abstract
Objective: The impact of prenatal screening on contemporary 
operative outcomes and functional alleviation during pediatric 
Vascular Ring Surgery (VRS) is analysed in this research. Meth-
ods: All patients who had surgical treatment of an isolated VR 
at the Texas Children’s Hospital between 1996 and 2018were 
included in the study. Patients who simultaneously underwent 
intracardiac repair were disqualified. Other congenital cardiac 
conditions, clinical symptomatology, contemporary surgical in-
tervention, perioperative outcome, reoperation rates, functional 
alleviation, and complications were all examined in the data anal-
ysis. To examine the data for this investigation, we employed SPSS 
13.0.Results: 148 participants were chosen for analysis. Of the 
148, 72(48.6%)have a Double Aortic Arch (DAA), 69(47.2%) have 
a ligamentum and a normal left subclavian artery or Right Aortic 
Arch (RAA) with a left-sided ductus, 5 (2.7%)have an RAA, Left 
Descending Aorta (LDA) and 2(1.3%) had RAA, Left Ligamentum 
Arteriosum (LLA), mirror-image branching. Right aortic arch vas-
cular ring(RAAVR) are general than Double Aortic Arch Vascular 
Ring (DAAVR): 31 patients had the earlier, with a frequency of 5.7 
per 10,000 live births, whereas 6 patients had the latter, with an 
incidence of 1.1 per 10,000 live births (p = 0.0001).Conclusion: 
VRs are a prevalent form of congenital cardiovascular abnormal-
ity, especially when they affect the right aortic arch. Additionally, 
prenatal screening reveals a significant percentage of VRs.

Keywords
prenatal screening, Vascular Ring Surgery (VSR), contemporary 
operative outcomes, functional alleviation
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1. Introduction
Vascular Rings(VRs), which are caused by a num-

ber of embryological defects of the major arteries, en-
circle the trachea and oesophagus. Numerous things 
can lead to VR. VRs s can occur in 2 to 10 out of each 
10,000 individuals [1]. Publications have provided 
descriptive data derived from comparatively small 
patient cohorts as a direct result of this. During preg-
nancy, vascular rings are located utilizing a view that 
includes the trachea, three vessels, and other struc-
tures. Every year since 2009, the national screening 
recommendations have included the recommen-
dation that all pregnant women in Canada receive 
screening for obstetric abnormalities. They predict-
ed that as prenatal VR detection rates increased, it 
would be possible to better understand the clinical 
range, presentation, and surgical requirement in this 
cohort [2]. This helped us arrive at the theory. This 
was done with the end goal of improving the efficacy 
of prenatal counseling. Vascular slings often referred 
to as incomplete VRs, are a class of congenital vascu-
lar anomalies that encircle and compress the trachea 
and esophagus. VR s may constrict the trachea and 
esophagus, resulting in respiratory distress in infants 
or the development of milder symptoms and indica-
tions of tracheoesophageal congestion in adults. Al-
ternatively, the lesion could be clinically quiet for the 
rest of the patient’s life. Vascular rings can develop 
alone or in conjunction with other congenital heart 
problems, non-cardiac malformations, chromosom-
al or genetic aberrations, as well as other birth de-
fects[3].

A rare congenital cardiac abnormality called 
VRs affects the digestion and respiratory systems. Pa-
tients with vascular ring division had their long-term 
outcomes looked at [4]. The management of VR in 
adults is not well understood. They examined how 
they operated on these patients [5]. Limited research 
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has been done on how prenatal echocardiography af-
fects the diagnosis and course of VR. They anticipat-
ed that prenatal vascular ring detection has advanced 
with time and that prenatal vascular ring diagnosis 
is associated with early intervention and better out-
comes [6]. The study suggest reproducible technique 
of leaflet extension, in which prolapse of the valve 
is connected to retraction that lowers the geometric 
height of the leaflets [7]. The goal of this study was 
to evaluate VRS clinical presentations, diagnosis, sur-
gical rationale, current surgical outcomes for individ-
uals having CVRs repaired, as well as risk factors for 
reintervention.

The remaining part of this research is divided into 
4 sections, section 2- materials and methods, section 
3- results, section 4- discussion, and section 5- con-
clusion. 

Materials and methods

2.1 Patients dataset
This study was examined Texas Children’s Hospital 

from 1996 to 2018, 148 patients undergoing tracheo-
esophageal congestion who had surgical treatment for 
CVRs were examined by hospital [8].

2.2 Inclusion and exclusion criteria
• The study included all patients who underwent 

surgical repair of an isolated CVR at Texas Chil-
dren’s Hospital between 1996 and 2018.

• Patients who also had simultaneous intracardiac 
repair were excluded.

2.3 Surgical procedures
Just about all individuals will arrive with some de-

gree of tracheal and/or esophageal obstruction. Every 
patient with a complete VR and symptoms has surgery 
at the hospital to correct the aortic abnormality and 
ease the load on the surrounding tissues.

2.4 Operational Methods

2.4.1 DAA
A surgical comprehensive approach for DAA is 

described briefly. Through the left fourth posterior 
portion, a posterolateral damage arising is carried 
out while preserving the serratus. The anterior/me-
dial lung is retracted. Along the thoracic aorta, the 
mediastinal pleura is longitudinally incised. On the 
mediastinal pleural’s anterior edge, a pleural flap is 
made using a sequence of interrupted silk stitches to 
improve visualization. Identification, circumferential 
dissection, suture ligation, and sharp division are all 
performed on the ligamentum arteriosum. Vascular 
clamps are used to divide the left aortic arch, and a 5-0 
polypropylene suture is used to oversee both ends of 
the divided arch in two layers. After releasing the vas-
cular clamps, it is very important to closely monitor 
the suture lines for bleeding. The stumps often great-
ly retract below the esophagus. Just after the ring has 
been fractured and there are no signs of bleeding, the 
fibrous rings between its arches and the esophagus are 
divided. The majority of the time, extrinsic esophageal 
decompression results in rapid esophageal relief [9]. 
Figure 1 indicates the DAA.

Figure 1: DAA
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Figure 1 (a)indicates the DAA is one in which both 
arches emerge from the ascent aorta in front of the tra-
chea, cross, and attach posteriorly to the descent aorta. 
Figure 1 (b) represents the Ligation and divisions of 
the ligamentum arteriosum that have taken place. The 
fibrous rings that once connected the oesophagus and 
trachea have disappeared.

2.4.2. RAA combining ALSCA and LLA
In the left fourth or third intercostal region, a pos-

terolateral thoracotomy is carried out that spares the 
serratus. The anterior lung is retracted. Identification 
and circumferential dissection of the ligamentum ar-
teriosum are performed. Ligatures made of 5-0 poly-
propylene sutures are used to separate the ligamen-
tum. The decision to reimplement the ALSCA is made 
if the gap that results is not considerable. The vagus 
nerve and the recurrent laryngeal nerve are deeply dis-
sected. The proximal and distal ends of the left carot-
id artery are ringed with tourniquets once it has been 
located medial to the trachea. Heparin 100 units/kg is 
administered. The carotid artery is blocked during a 
test. The carotid and left subclavian arteries are both 
indicated for orientation. Using a tourniquet, the dis-
tal subclavian arteries is constrained. The aortic end is 
closed in 2 layers with a polypropylene thread after a 
diverticulum is removed. The diverticulum residue on 
the subclavian side is eliminated [10]. Figure 2 depicts 
how the diverticulum was removed, the LLA was di-
vided, and how the ALSCA was reimplanted.

The LLA and Aberrant Left Subclavian Artery 
(ALSCA) are used to correct the RAA and LLA. The 
VR is completed by a ligamentum arteriosum, an 

ALSCA, and an RAA indicates in figure 2 (a). Figure 2 
(b) represents the left common carotid arterieshave re-
ceived a new placement of the ALSCA after the Kom-
merell diverticulum was removed. Printed by Texas 
Children’s Hospital with their permission.

The institutional review board in this particular lo-
cation gave its consent to our study. We queried both 
our dataset for studies as well as Electronic Health Re-
cords (EHR) to compile the information necessary for 
this observational, nonrandomized, retrospective in-
vestigation [11]. Vascular rings are defined by vascular 
that encircle the trachea and esophagus, and they may 
or may not be accompanied by symptoms [12].

Before the operation, patients fasted for four to six 
hours. TootsweetTM was used to swaddle and calm 
the newborns that were being cared for in the neo-
natal intensive care unit. Sedation by an intravenous 
route was administered to infants who had outgrown 
the newborn phase [13]. In contrast to magnetic res-
onance imaging, which necessitates the use of anes-
thesia even for very young children and newborns, 
computed tomography does not necessitate the use 
of general anesthesia for any patient because of how 
quickly images are acquired [14]. To enhance the re-
sults, we employed Isovue 200 at a concentration of 2.0 
mL/kg. The typical radiation dose was 0.5 millisieverts 
per kilogram, which is similar to 10–40 chest X-rays 
depending on the patient. The utilization of axial 
source pictures allowed for the examination of esoph-
ageal obliteration as well as proximal dilation [15]. 
By dividing the total of individuals recognized before 
birth by the total number of patients recognized for 
prenatal development, prenatal detection accuracy 

Figure 2: Right Aortic Arch with ALSCA and LAA
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was derived. Through the course of the investigation, 
this was performed. 

2.5 Statistical analysis 
To examine the data for this investigation, we 

employed SPSS 13.0. The descriptive statistics using 
non-parametric statistical analysis. A statistically sig-
nificant difference was defined as a p-value 0.05.

3. Results 
Table 1 includes details on all 148 sufferers, as well as 

the type of VR, age of presentation, gender distribution, 
both the quantity and duration of inoperable instanc-
es with proactive follow-up, cases that were surgically 
corrected for intracardiac abnormalities, and instanc-
es that had congenital abnormalities. Table 2 displays 
data from individuals diagnosed with RAAVRs whose 
Computed Tomography (CT) scanning large datasets 
was completed. For evaluation, we divided the patients 
diagnosed into individuals who were symptoms at the 
time of scanning and those who were not.

People without an anomalous left subclavian ar-
tery, left sided ductus functional regions, or left sided 
ligamentum had greater incidences of RAA. They de-
termined the amount that each form of RAAVR low-
ered the tracheal cross-sectional width significantly.

In 46 individuals with RAAVRs who were either 
diagnosed during pregnancy or as neonates, the Ka-
plan-Meier plot in figure 3 shows the progressive free-
dom loss from invasive surgery. 

Figure 3: Kaplan-Meier plot

All of the individuals who need to be repaired were 
asymptomatic including one who had recently expe-
rienced surgical intervention at the young age of 36 
months and lacked 6-month follow-up statistics. Of 
the original 46 individuals, one was irritable as a new-
born and required surgery; another 45 were symptom-
atic.

Table 1
Data in summary (n = 148)

Type n (%) Age presenting 
in months

mean (range)

Women
n(%)

Syndrome
n (%)

Intracardiac 
malformation 

Repaired n (%) Unrepaired n 
(%)

RAA ALS left PDA/lig 65 (55) 0(0-180) 39 (74) 9 (19) 4 (10%) 40 (59 %) 22 (51)
14 (0–25)

RAA normal LS left 
PDA/lig 33 (24)

0(0-192) 22(67) 0 2 (10 %) 4 (32%) 14(88)
9 (0−15)

DAA 30 (15) 0(0-84) 9 (65) 0 0 10(91%) 1 (9)
9

PA sling 12 (3) 0 7 (100) 1 (50) 0 2 (100%) NA
LAA right DA/lig 8(3) 2 (0-4) 7(100) 1 (50) 0 2 (100%) NA

Table 2
CT data for the RAAVRs(n = 60)

CT data With Symptoms Without symptoms P
Age (range)
Left PDA/lign RAA ALS (%)
Normal RAA LS with left PDA/lign (%)

14 (0-167)
20 (100)

0

0 (0-9)
7 (72)
3 (31)

0.001
0.72
0.19

Tracheal decrease of %
Left PDA/ ligamentum Median RAA ALS 
LS Left PDA/ ligamentum Median RAA Normal 
Proximal distension and esophageal obstruction n (%)

45 (0-79)
NA

18 (91)

22 (0-35)
30 (15-45)

7 (72)

0.024
NA
0.84
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3.1 Clinical Significance and Diagnosis
Patients may present for assessment with hazy 

symptoms or inadvertently be found to have associated 
heart conditions. They can be experiencing breathing 
or intestinal problems. Depending on the degree of tra-
cheal blockage, the strength of the pulmonary symp-
toms at the period of sign and symptoms differed.

3.2 Diagnostic Procedures
Later on, the diagnosis of a CVR was confirmed by 

magnetic resonance imaging (MRI), echocardiogram, 
and surgical intervention. To accurately outline the 
structure and identify any related abnormalities, CT 
became the primary imaging technique used before 
surgery. Evaluation of patient’s MRI or CT imaging 
was performed on every patient in our study (84.2% 
{126 of 148}or 14.8% {22 of 148}). With the use of CT 
imaging, the patient can be examined without the need 
for sedation or general anesthesia. Multiplanar recon-
structive abilities and simultaneous airway assessment 
are also provided. 87 patients had preoperative bron-
choscopies done. 44 (29.7%) of the 59 individuals with 
preoperative tracheomalacia were identified during 
the preoperative bronchoscopy. Three individuals 
had right bronchomalacia and seven patients had left 
bronchomalacia.

3.2.1 Contemporary operative management
Compared to patients with RAA variations, indi-

viduals with DAAs (2.79) reported signs earlier and 
received surgery earlier in life (4.8). Surgery was per-
formed on 146 patients using a left posterolateral tho-
racentesis. Two of the seven patients with a left dom-
inant aortic arch who received the VR partition using 
a right posterolateral thoracotomy technique had their 
aortic arches divided.

3.2.1.1 DAA:Posteriorly, just before the narrow-
er left arch’s entry into the descent thoracic aorta, it 
was divided, in 87.6% (64 of 72) of the patients with a 
right-dominant arch. A left posterolateral thoracoto-
my was used for surgical repair in 70 of the 72 individ-
uals with a DAA, while a right thoracotomy was used 
in two individuals. 

3.2.1.2 RAA, ALSCA, and LLA: Within the range 
of vascular anomalies, this kind of CVR is the second 
most prevalent. The ligamentum arteriosum can be 
divided to release this RAA with retroesophageal ALS-
CA. Sometimes the tracheoesophageal constriction 
disappears right away, causing the two separated ends 

to greatly retract. However, the KD where the ALS-
CA arises is typically quite visible. If this diverticulum 
is not removed, there may be considerable long-term 
tracheoesophageal compression. Recent years have 
seen an increase in the frequency of elective diverticu-
lum excision and ALSCA reimplantation onto the left 
carotid artery procedures. 53.6% of patients (37 of 69) 
had preoperative rigid bronchoscopy. For this kind of 
CVR, a posterolateral left thoracotomy was carried out 
on each patient.

3.3 Functional alleviation 
Functional alleviation of VRS is assessed using 

Mild pulmonary impairment, 6 MWD, and oxygen 
uptake before VRS, and after VRS. Figure 4 represents 
the functional alleviation of VRS in children. 

Figure 4: Functional alleviation

3.4 Complications
Reinterventions for chylothorax were performed on 

two patients at three days and one patient at four days, 
correspondingly. After repair, one patient experienced 
a pneumothorax that required the placement of a sec-
ond chest tube. The complications are assessed using 
bleeding, clotting, neurologic injury infection, and re-
nal failure. Figure 5 represents complications of VRS.

Figure 5: Complication of VRS
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4. Discussion
This study updates and broadens our data analysis, 

which is a complement to our earlier findings. VRs as a 
whole are frequent cardiovascular abnormalities in our 
community, with an incidence of 7.4 per 10,000 births 
[16]. Additionally, there are much more RAAVRs than 
double aortic arches. RAAVR are more frequent than 
a variety of distinct cardiovascular malformations, in-
cluding aortic dissection, transpose of the arterial sup-
ply, hypoplastic left cardiac disease, tetralogy of Fallot, 
coarctation of the aorta, and aortic coarctation [17]. 
They are also almost as frequent as pulmonary steno-
sis. Calculating the prevalence of vascular ring-sling 
over the entire population has been directly impacted 
by improved prenatal detection [18]. Our plan calls 
for ongoing community-wide instructional strategies 
for both regular obstetrician and specialized prenatal 
practitioners. When compared to earlier publications, 
including our prior experience, ultrasound equipment 
technology is also constantly improving, which proba-
bly also contributes to an increasing prevalence of pre-
natal detection. Some people express caution regarding 
the prenatal diagnosis of diseases that are asymptom-
atic at birth. Surgery is not automatically indicated by 
the appearance of a loose vascular ring or by a single 
isolated prenatal diagnostic of a vascular ring. Further-
more, a Kaplan Meier examination of the VRs in the 
RAA, which were mostly detected during pregnancy 
and asymptomatic at birth, revealed that 33% of indi-
viduals underwent surgery after developing symptoms 
within 36 months. A KD may also develop over time in 
conjunction with a malformed left subclavian artery’s 
progressive proximal stenosis, which may necessitate 
treatment. Unexpectedly, untreated VRs can impair 
IQ and lead to learning problems. Finally, there are nu-
merous instances in the literature that describe serious 
late gastrointestinal and respiratory issues brought on 
by unidentified VRs. Even in the elderly, undiagnosed 
vascular rings can appear with enigmatic histories, puz-
zling symptoms, and expensive, time-consuming, and 
stressful workups that can result in mortality. 

5. Conclusion
VRs, particularly those in the right aortic arch, 

are frequent congenital cardiovascular abnormalities. 
Furthermore, a significant portion of VRs might be 
found during pregnancy. All patients with symptoms 
ought to have surgery. In cases with a KD to abnormal 
left subclavian artery proportion of higher than >1.5, 

treatment should likely include diverticulum excision 
and replacement of the aberrant left subclavian arter-
ies.Before being recommended for surgical treatment, 
asymptomatic patients need to be frequently moni-
tored for the onset of symptoms. Particularly for peo-
ple with a RAAVR and an irregular left subclavian ar-
tery, genetic testing may be taken into consideration.
Finally, the modern surgical result and functional im-
provement in children following VR surgery indicate 
superior results. We caution against releasing VR pa-
tients from follow-up care, especially if they are symp-
tomatic. Numerous studies have demonstrated that 
symptomatic patients arrive later than non-patients, 
and VRs are a sign of sickness.
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Abstract
Early detection of coronary heart disease (CHD) can help de-
crease these rates because it is one of the leading causes of 
mortality in the globe. When employing standard approaches 
to predict, the complexity of the data and relationships pro-
vides a problem. In order to predict CHD using Deep Learning 
(DL) technology, this study will utilize previous medical data. 
This study proposes a novel Hybrid Recurrent Neural Network 
(HRNN) with a Red Deer Optimization (RDO) for a prediction 
of CHD. For this study, CHD datasets are gathered and pre-
processed using min-max normalization to standardize the raw 
data. Independent component analysis (ICA) is used to feature 
extraction. The proposed HRNN+RDO method’s performance 
is evaluated and also compared with existing methods in terms 
ofvariety of metrics to identify the best suitable method regard-
ing CHD prediction. When it came to predicting CHD patients, 
the proposed model performed with existing methods, with 
the highest accuracy of 99.75%, the lowest MAE of 37.82%, the 
lowest RMSE of 35.7%, and the prediction time of 0.25 seconds.
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I. INTRODUCTION
The main cause of coronary disease is that people 

don’t take into account the importance of the increas-
ingly developed e-health information since they are less 
aware of it. Huge data is essential for creating system-
atic reports that rely on disease forecasting and funda-
mental leadership [1]. This will continue to enhance 
the way social insurance is administered and focus on 
the patients so they can take the necessary precautions 
to protect themselves from harm. The discipline of re-
habilitation has a particularly strong affinity for deep 
learning, which may use all of a patient’s available data 
to predict future illnesses. A dramatic change has oc-
curred in the detection of an individual’s daily activities, 
such as heart rates, calories burnt, etc., as a result of the 
significant improvements in the health sectors, such as 
smart watches and fitness bands. Atheroma accumula-
tion on the arteries causes coronary heart problems [2]. 
The arteries get congested as a result of this buildup, 
which limits blood flow to the heart muscles. It takes 
a long time for this condition to manifest itself and be-
come serious. Prior to having a heart attack, the major-
ity of people are ignorant of their condition. The likeli-
hood of developing illnesses has decreased as a result of 
the development of smart gadgets like the Continuous 
Glucose Monitor (CGM) and Smart Cholesterol Moni-
toring System [3]. In our daily lives, these gadgets mon-
itor actions and support healthcare decision-making. 
Even with these improvements in health care, many 
individuals are still unaware of the dangers and signs 
of chronic illnesses. As a result, the likelihood of such 
diseases is now a big concern for everyone, including 
humanity [4]. Big data must be developed into an auto-
matic computer-based system that can be used to pre-
dict diseases by utilizing machine learning algorithms 
that can effectively handle a variety of challenges that 
arise in the datasets. The rise in health issues has also 
led to an increase in the generation of big data. Cardio-
vascular diseases (CVDs), along with other long-term 
health issues including obesity, smoking, diabetes, etc., 
are determined to be a significant risk factor. Because 
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of the strong correlation between population ageing 
and CVDs, especially in industrialized nations, older 
persons are more likely to get CVDs [5]. Diagnosing a 
medical condition is a complex task that requires care-
ful attention to detail and consideration of many factors. 
In addition, the amount of data and expertise required 
for an appropriate conclusion makes CHD prediction 
a far more challenging challenge. There is a great deal 
of room for growth in CHD prediction research, and it 
is expected that the number of deaths caused by heart 
disease will rise over time. In this research, we present 
a HRNN+RDO address these issues. We also compare 
the classification models for predicting the risk of CHD 
using “Support Vector Machine (SVM), Random For-
est (RF) and Decision Tree (DT)”. 

The remainder of the essay is structured as follows: 
The related works described in Section II. The sug-
gested work, including dataset definition, preprocess-
ing, analytics, and modeling, is outlined in Section III. 
Performance evaluation presented in Section IV, and 
the paper conclusion is given in Section V.

II. RELATED WORKS
The study [6] suggests an effective neural net-

work with convolution layers for categorizing clini-
cal data that is noticeably class-imbalanced. The in-
formation is gathered to forecast the development of 
CHD. This study’s [7] objective is to assess the pre-
cision and internal consistency of several supervised 
learning methods for medical event prediction. The 
results, which were generated using two various sta-
tistical programs were also examined. This study’s [8] 
main objective was to see if global myocardial work 
(MW), which is obtained from noninvasive left ven-
tricular (LV) pressure-strain loops at rest, may predict 

substantial CAD in individuals without localized wall 
motion abnormalities and intact LV ejection fraction 
(EF). The Framing ham dataset, which is used to eval-
uate the model, is openly accessible to the public. The 
suggested method outperforms the status quo mod-
els in predicting cardiovascular disease, as shown 
by the results [9]. This article [10] discusses a novel 
CHD detection approach based on machine learning 
methods, such as classifier ensembles. The result is the 
construction of a two-tier ensemble in which certain 
ensemble classifiers are used as basis classifiers for an-
other ensemble. By employing a stacked architecture, 
we combine the results of three ensemble learners RF, 
vector support machines, and severe gradient boost-
ing to predict classes. In this study, we compared the 
levels of MAA in the saliva and the serum of people 
with periodontitis, CHD, and a combination of the 
two diseases (periodontitis + CHD) [11]. Blood and 
salivary samples were drawn from 32 healthy indi-
viduals, 34 patients with periodontal, 33 individuals 
having coronary heart disease, and 34 individuals 
with the both periodontal diseases and CHD. The ob-
jective of the study is to develop a prediction tool for 
heart disease diagnosis using machine learning [12]. 
To do this, the proposed system is built using both 
supervised and unsupervised learning techniques. In 
particular, two allowed implementing and Principal 
Component Analysis (PCA) are used for incomplete 
data restoration.

III. METHODOLOGY
The main purpose of the proposed is to develop 

a highly accurate DL-based CHD prediction system. 
The framework for the suggested CHD prediction is 
shown in figure 1. 

Figure 1: Methodology
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А. Dataset
This study took use of a coronary disease dataset 

from the Cleveland repository, which was made ac-
cessible by the University of California, Irvine [13]. 
303 studies and 76 characteristics make up this col-
lection. During the analysis phase, attributes with six 
missing numbers were eliminated. Coronary illness-
es have been identified using the output target vari-
able. This dataset has a total of 76 characteristics, of 
which a subset of 13 attributes is used for this study. 
There have been 297 investigations of these 13 fea-
tures, and the dataset’s full description is provided 
in table 1.

Table 1
Features and description of the Cleveland CHD dataset

Features Description Value

Age Age in years 30-77

Gender Male = 1
Female = 0

1=Atypical angina 
 2=Typical angina

1
0
1
2

Blood pressure mmHg 
(admitted at the hospital)

94–200

Maximum heart 
rate

- 71–202

Fasting Blood 
Sugar (FBS)

FBS >120 
mg/dl (1=true; 0=false)

1
0

Serum cholesterol In mg/dl 120–154

Chest pain type 3= Asymptomatic 
4= Nonanginal pain

3
4

Resting ECG results 0=normal 
1=having ST-T 
2=hypertrophy

0
1
2

Exercise-induced 
angina

1=yes 
0=no

1
0

Number of major 
vessels (0–3) co-
loured by fuoros-
copy

- 2
3

Slope of peak ex-
ercise ST segment

1=up sloping 
2=fat

1
2

Thallium Scan 6=fxed defect 
 7=reversible defect

6
7

Target
(0=absence 
1=presence)

Diagnosis (angiographic 
disease status) 
Target attribute 

0

1

B. Data preprocessing
To properly represent the data for the prediction of 

heart disease, a preprocessing phase is used. 

1. Filtering of missing-data
Data from electronic medical records (EMRs) and 

data obtained by wearable sensors either contain use-
less and misleading statements. Portable data for car-
diac disease prediction is tainted by signal aberrations 
such information loss & noise, leading to lower pre-
diction accuracy or incorrect findings. Additionally, 
when an EMR’s data extraction does not yield at least 
one value, it is assumed to be missing. Due to text 
mining tools’ inability to identify a FRF value or be-
cause FRF values weren’t recorded, information in the 
retrieved data may have been overlooked. We use Kal-
man filtering, a well-known data filtering technique, 
to the data. By eliminating noise, duplicate records, 
and inconsistencies, this filter purifies the data. The 
first filter, which has a maximum variance of 90%, 
eliminates superfluous features. 

 1i iCT DS
jY Y

m
    (1)

Features are denoted by Y, CTi, i and iDS
jY , where 

Y  = {age "sex, heart, rate, ..., CAD history, smoking 
history"}, smoking background”; CTi = {0, 1, 2}, the 
pattern identifier; the I th form of feature X within cat-
egory CTi; and the mean of feature X within category 
CTi Replced values of feature X in category CTi are in-
dicated by iDS

jYY   in this work. We also use the extract-
ed FRF values to get around some of the problems that 
come up with data provided by wearable sensors, such 
as filling in null values with the most recent value of a 
FRF property.

2. Normalization
Heart disease dataset Cgc is complex to compute 

on since it comprises several characteristics, each of 
which has a separate set of numerical values. To reduce 
the computational complexity of heart disease predic-
tion, the dataset Cgc is normalised in the interval 0-1 
using a normalization algorithm. Data normalization 
may be accomplished with several different approach-
es. The suggested system employs the well-established 
min-max normalization technique. Using the follow-
ing equation, a numerical value, denoted by CUnorm, 
from the original dataset Cgc is transformed into DVnorm 
inside the interval [0, 1].

 

min

max min

[ _max _min] _min

gc
gc

norm
C CUC CU

CU CU
new new new

 
 (2)
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Here, new max and new min denote the range of 
the transformed dataset, whereas CUnotm, Cgc, CUmin

 

and CUmax represent the normalized data value, start 
value, lowest values, and max number throughout the 
whole dataset, in that order. For this, = 1 and = 0. All 
feature values obtained using this technique are con-
tinuous and are within the range [0, 1].

C. Feature extraction using Independent 
Component Analysis (ICA)

The ICA approach is another feature extraction 
technique that may be used to break down a multivar-
iate random signal into its individual components. An 
equal number of distinct signals and measured signals 
are assumed. Every data signal is a linear function of 
the independent signals. Let’s pretend that we’re look-
ing at n linear combinations of y1, y2, ..., ym. Each com-
pound is the linear sum of n distinct elements.

 yi = bi1T1 + bi2T2 + ... + bimTm  (3)

The independent components we seek are denoted 
by Tl (l = 1 to m). Let’s use vector notation and refer 
to the y1, y2, ..., ym mixes as x. “T” signifies the free 
variables in this case. Assuming that “B” stands for 
the mixing matrix, the mixing model is expressed as 
Y = Bt. Independent Component Analysis is the name 
given to this model. It is possible to find the indepen-
dent components using the formula Y = Bt once the 
matrix A has been estimated and its inverse W has 
been calculated. ICA consists of the following proce-
dures:

Step 1: Subtracting the mean from the data is the 
process of centering the data. As a result, we may be 
confident that each component’s mean is zero.

Step 2: Whitewashing the data is another pre-pro-
cessing technique. When a combination is whitened, 
its constituent parts become uncorrelated and the 
variances average out to one.

Step 3: The criteria for determining independence 
are contextual, meaning they change depending on 
the information being studied. ICA with non-Gauss-
ianity maximisation, ICA with kurtosis maximisation 
or minimization, ICA with negative entropy, and the 
FastICA algorithm are only a few of the available op-
tions. For this analysis, we turned to the Negentropy 
technique.

Step 4: When the whitening output is multiplied 
by the output from applying the independence crite-
rion, the result is known as data reconstruction. This 

output is then multiplied by the input data after being 
transposed.

D. CHD prediction using Hybrid Recurrent 
Neural Network (HRNN) with a Red Deer 
Optimization (RDO)

1. Hybrid Recurrent Neural Network (HRNN)
A HRNN is a subtype of the artificial neural net-

work that falls under the broad DL concept, where 
connections between hubs provide a coordinated chart 
and a transient grouping. Because of this, it can exhibit 
brief strong behaviour. In contrast, HRNNs may use 
their internal state (memory) to support forward neu-
ral networks by processing collections of information 
sources and outputs. This causes them to be used in 
areas where tasks like unsegmented, handwriting ac-
knowledgement, discourse acknowledgment, or con-
tent to discourse transformation are criticised heavily 
for generating predictions, as well as in certain other 
sectors. The phrase “recurrent neural system” is spe-
cifically used to refer to two diverse groups of systems, 
one with finite incentive and the other with an endless 
drive. The two groups of systems exhibit forceful be-
haviour that changes quickly. For example, a properly 
converter neural system may replace an infinite moti-
vation discontinuous system, which is a coordinated 
cyclic diagram that can’t be unrolled, while a limited 
drive repetitious system is a coordinating non-cyclic 
chart that is unwound. Limited motivation repetitive 
systems and endless drive repetitive systems both have 
the ability for an additional put-away state, and the ca-
pacity may be directly controlled by the neural system. 
Another method or chart that integrates time delays 
or contains input circles can also replace the capacity. 
Figure 3 depicts the architecture of HRNN.

The ability to accurately forecast a patient’s CHR 
from a huge amount of prior medical information us-
ing RNN is greater than 90%. Action potential Xj at 
neuron j in the network yields an activation rate ex-
pression of:

 
1

( ) ( )n
j j ij i i jj

T x u x y J t   (4)

Where, Sj = post-synaptic membrane time con-
stant, Xj = postsynaptic activation rate is the rate at 
which new nerve impulses are generated after a cur-
rent is sent, Xj = an increase in postsynaptic activity, 
wij = the strength of the presynaptic-postsynaptic link, 
σ(y) = sigmoid of xe.g.σ(x) = 1/(1 + e–x), Xi = synaptic 
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transmission is triggered by activation of the presyn-
aptic node, Θi = Negative presynaptic bias, Ii(s) = Input 
(if any) to node.

2. Red Deer Optimization (RDO) 
RDO is an evolutionary algorithm that mimics the be-

haviour of a herd of red deer. Red deer are both male and 
female; a stag is one. A harem is a herd of hinds with a few 
stags in it. The harem’s leader will be picked from among 
the stags. Stags yell loudly to attract hinds, and the one 
that roars loudest is typically designated as the leader. The 
commander is in charge of caring for and mating with the 
hinds in the harem. As a result of intergenerational mating 
between stags and hinds and competition among stags to 
become the commander, more red deer with higher fit-
ness levels are born. RDO is an optimization method in-
spired by red deer’s screaming mating and combat behav-
iors. The following steps make up the RDO:

Step 1: Initialize a random red deer population.
Step 2: Sort the red deer into stags and hinds based 

on their level of fitness.
Step 3: Stags often engage in combat with their 

neighbors, and the stronger ones will prevail.
Step 4: Depending on their fitness, choose a com-

mander from the stag population.
Step 5: Depending on their fitness, choose a com-

mander from the stag population.
Step 6: The Commander engages in combat with a 

proportion of stags.

Step 7: If the fitness levels of the next generation of 
red deer are converging. If not, repeat Steps 2 through 
6 until a specified number of generations have been 
produced.

IV. PERFORMANCE EVALUATION
This section will go through numerous aspects that 

demonstrate why the HRNN+RDO are the most effec-
tive at predicting a patient’s risk of CHD. In its feedback 
loop, HRNN+RDO algorithms are renowned for their 
capacity to analyze data using the most current infor-
mation. This aids in giving the patient with the find-
ings by taking into account their current state of health, 
which would be most helpful in predicting the outcome. 
Since HRNN+RDO perform well with numerical data, 
they have high fault and noise tolerance capabilities and 
can deliver precise findings. Table 2 shows the findings 
of existing and proposed methodologies.

Prediction accuracy is one of the most often used 
performance comparison metrics in classification 
analysis. Out of all the forecasts the model made, it 
is the proportion of accurate predictions depicted in 
equation (5). The suggested HRNN+RDO have the 
maximum accuracy when measured against the cur-
rent techniques depicted in figure 2. Figure 3 depicts 
the comparison of prediction time for existing and 
proposed methodologies. When compared to the ex-
isting methodologies the proposed HRNN+RDO has 
the lowest prediction time.

Figure 3: Architecture of HRNN
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Table 2
Findings of existing and proposed methodologies

Metrics SVM 
[14]

RF 
[15]

GDB 
[16]

DT+NB 
[17]

HRNN+RDO 
[Proposed]

Prediction 
accuracy (%)

52 71 89 92 99.75

Prediction time 
(sec)

2.31 3.45 6.31 1.19 0.25

MAE (%) 95 72 85 58 37.82
RMSE (%) 92 79 81 52 35.7
Sensitivity (%) 53 65 72 83 99.22
Specificity (%) 72 85 51 61 98.95

 ( )
( )

TP TNAccuracy
TP FP FN TN

  (5)

Figure 2: Prediction accuracy

Figure 3: Prediction time

We evaluated into root mean square error (RMSE), 
and mean absolute error (MAE). The accuracy of con-
tinuous variables is calculated using MAE and RMSE. 

According to equation (6), MAE stands for the av-
erage amount of error in a group of forecasts. RMSE 
calculates the average error’s magnitude. The average 
squared difference between the forecast and the actu-
al observation is shown in equation (7) as the square 
root. The results of MAE and RMSE for the proposed 
and current methodologies are shown in figure 4.

 
1

1 ˆm
j ji

MAE x x
n

   (6)

 2
1

1 ˆ( )m
j ji

RMSE x x
m

   (7)

Figure 4: Comparison of MAE and RMSE

Recall, in this study, quantifies the percentage of 
those who were at risk of CHD development and were 
foreseen by the algorithm to be at risk. Another name 
for sensitivity is recall or true positive rate depicted in 
equation (8). Specificity is the last performance metric 
to be employed. The number of correctly negative pre-
dictions produced by the classifier shown in equation 
(9) is calculated as a percentage of the total number of 
correctly negative cases.The comparison of specificity 
and sensitivity for both current and new techniques is 
shown in figure 5.

 
( )

TPSensitivity
TP FN

   (8)

 
( )

TNSpecificity
TN FP

   (9)

V. CONCLUSION
This article described a heart disease prediction 

model that can manage a large quantity of patient 
data and be used to predict a patient’s risk of acquir-
ing CHD. The prediction accuracy, prediction time, 
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RMSE, MAE, sensitivity and specificity of HRN-
N+RDO on the proposed work are 99.75%, 0.25sec, 
37.82%, 35.70%, 99.22%, 98.95% respectively. So that 
they can prevent the sickness from possibly affecting 
them in the future, the patient can take the required 
precautions. As a result, the patient is forced to be-
come more conscious in order to avoid developing 
CHD. As a result, this lowers the overall number of 
patients that get this condition. The same techniques 
could be employed in the future to predict different 
diseases, and more intelligence methods will be used 
to predict coronary artery heart disease. The variety of 
resources will result in better extraction performance 
and a clearer comprehension of the issues with mea-
suring and gathering data.
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Abstract 
Objective: This study aimed to measure preoperative stress 
in all patients undergoing cardiac surgery and to examine the 
relationship between preoperative stress and postoperative 
complications.
Material and methods: The prospective study placed from 
Mar 2018-Dec 2019 at a single academic medical center. One 
hundred adults aged 18 to 65 who had undergone cardiac sur-
gery consecutively were included in the analysis. The State Anxi-
ety Inventory was used to quantify preoperative stress and assess 
its relationship to both postoperative pain and morphine usage.
Result: The patient population is 67% men and 33% women, 
with an average age of 57 and 10 years. Before surgery, 66% 
of patients said they felt only a little bit of anxiety, while 34% 
said they were extremely anxious. Patients reporting moderate 
to severe anxiety (SA) before surgery had significantly higher 
mean pain ratings than patients reporting mild anxiety (MA). 
Patients who had moderate SA used much more morphine 
both during the procedure and thereafter than patients who 
did not experience stress.
Conclusion: After cardiac surgery, patients that had moderate 
to severe stress before the procedure reported considerably 
greater levels of discomfort compared to that who had MA. 
Patients need greater analgesia postoperatively in addition to 
during surgery.
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cardiac surgery, preoperative phase, postoperative phase, anx-
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1. Introduction
Cardiovascular disease is one of the most common 

causes of mortality, disability, and diminished quality 
of life, as well as one of the most expensive illnesses for 
the healthcare system. Cardiac surgery is designed to 
improve quality of life by lowering morbidity, physical 
symptoms, and disability [1]. After cardiac surgery, 
which is stressful, worry, concern, despair, and discom-
fort are common. Even for more invasive operations 
like heart surgery, psychological preparation improves 
postoperative results [2]. Previous attempts have con-
centrated on surgical and anaesthetic methods, somat-
ic co-morbidities, food, and physical exercise. Elderly 
non-cardiac surgical patients often have preoperative 
neurological impairment, including delirium and cog-
nitive impairment. As the world ages, postoperative 
neurocognitive impairment is rising. This surgical 
consequence increases mortality, medical costs, and 
life reliance [3]. Post-heart surgery complications and 
death are prevalent. Atrial fibrillation, delayed breath-
ing, reoperation, renal failure, stroke, and deep sternal 
wound infection increased healthcare expenses for 
isolated CABG patients [4]. Stress causes discomfort 
and imbalance. CHD teenagers have more psychologi-
cal maladaptation. Conceptualizing, adapting to a new 
environment, reasoning in concrete terms, and wor-
rying about parental separation make preoperational 
cognitive development harder [5]. Dexmedetomidine 
activates the 2-adrenergic receptor strongly and selec-
tively. Hospitals originally used it as a sedative for ven-
tilator-dependent patients. In recent clinical studies, 
intraoperative dexmedetomidine proved pro-analge-
sic and morphine-sparing [6]. Non-cardiac 2-adren-
ergic receptor activation may cause lower cardiovas-
cular issues. Post-cardiac surgery patients have been 
sedated with dexmedetomidine for years [7].

The research [8] determined that CABG patients 
benefited from foot massage in addition to education 
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about the procedure in terms of reduced worry, ex-
haustion, discomfort, low self-efficacy, and improved 
quality of life. The study [9] improved the effectiveness 
of a pectointercostal facial block in minimizing post-
operative discomfort in patients who had undergone 
cardiac surgery. Authors [10] discussed preoperative 
nutritional status screening, nutritional assistance af-
ter cardiac surgery and nutrition’s impact on outcomes 
and nutrition after hospital release. Glycemic manage-
ment and pharmaconutrition may also affect patient 
outcomes. The authors [11] analysed the preoperative 
and postoperative anxiety affected the degree of recov-
ery felt by individuals who underwent abdominal sur-
gery. To determine that unless preoperative patients 
reported anxiety affects significant general surgery 
effects, they developed a prospective observational re-
search [12]. The anxiety levels of patients who were 
scheduled to have open-heart surgery were measured 
before and after acupressure treatment [13]. Authors 
[14] were to look for any associations with postoper-
ative chronic conditions and data from portable poly-
somnography (PSG), in-laboratory PSG, or nighttime 
oxygen saturation. 

Preoperative anxiety is often overlooked due to a 
lack of understanding, knowledge, and easy evalua-
tion techniques. This initiative may raise awareness 
of preoperative anxiety and its repercussions in the 
anesthesia community and societies. This knowledge 
may increase prevention and preparation by creating 
or improving policies, procedures, and training. Pre-
operative anxiety levels and postoperative pain levels 
were assessed in all cardiac surgery patients in this re-
search.

The rest of this study is organized as follows: Part 2 
introduces the suggested method. The results and dis-
cussion are in Part 3. Part 4 contains the results. Part 5 
contains the conclusion. Part 6 contains the limitation 
and recommendation. 

2. Materials and Methods

A. participants 
The proportion of participants was collected from 

the Aga Khan University Hospital in Karachi. A to-
tal of 100 healthy people, ages 18-65, were randomly 
selected for this investigation. Every person who was 
scheduled to have cardiac surgery while under rapid 
extubation was taken into account. Patients who re-
quired reopening due to bleeding or those who were 

receiving emergency heart surgery were not included 
in the study. Those with hypo or hyperthyroidism, 
neurological or psychiatric problems or patients who 
were taking any antipsychotic or anxiety were also re-
moved. 

B. Identification process
Institutional review board permission was ob-

tained before starting the study ERC. Beginning in 
Mar 2018-Dec 2019 the all patients undergoing elec-
tive cardiac surgery gave their informed written per-
mission the night before the procedure. The patient 
was provided with a written copy of the permission 
form. Each patient’s records were kept secret by being 
given a unique identification number. Both electron-
ic and physical copies of data were secured, with the 
former using password protection and the latter under 
lock and key.

C. Inclusion and exclusion criteria
• Patients meeting the inclusion criteria were con-

tacted the evening before surgery. The capacity to 
communicate was the primary factor for patient 
selection. 

• A history of prior heart surgery, the use of anxi-
ety medications, mental problems, major chronic 
diseases, and terminal illnesses were all considered 
exclusion criteria since they likely required special 
expertise.
The adult STAI was used to assess patients’ anxiety 

before surgery. The STAI Form Y-6 asks six questions 
on the patient’s mood. These questions were asked 
by the primary investigator and recorded in a perfor-
mance before scoring. A score of 40 or more on the 
STAI indicated moderate to severe anxiety, whereas a 
score of 40 or less indicated mild anxiety. 

D. Drug description 
After surgery and extubation, these individuals 

were contacted. Anxiety medications weren’t pre-
scribed following surgery. 50 mg of Tramadol IV every 
8 hours, 1 gramme of paracetamol IV every 6 hours, 
and 1 mg of IV morphine as required were adminis-
tered to patients. The length of surgery, intraoperative 
and postoperative analgesic dosages, and patients’ re-
ported pain levels at 12 and 24 hours following the pro-
cedure were documented using a numeric pain scale. 
Preoperative anxiety and postoperative pain were as-
sessed using a prefabricated data-collection form by 
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the lead researcher. Stress levels before coronary artery 
bypass graft (CABG) surgery were assumed to be 50% 
to determine the sample size. To assess the predicted 
prevalence of preoperative anxiety with a 95% confi-
dence interval and a margin of error of 10%, one hun-
dred patients were necessary. 

E. Statistical analysis
Statistical packages for social science (SPSS) an-

alysed is used to data. Quantitative parameters such 
age, weight, height, BMI, STAI scores, surgical pro-
cedure time, and analgesics supplied during surgery, 
morphine consumption after surgery, and pain ratings 
after surgery were assessed and given averages and 
standard deviations. A Student t-test was performed 
to compare the groups with moderate to SA and MA 
for continuous variables supplied as mean SD. Fish-
er’s exact test is used to analyze feature such as gender, 
marital status, and surgical procedure frequencies and 
percentages. The general linear model associated pre-
operative anxiety with postoperative pain score, ac-
counting for age, gender, operation type, diabetes, and 
hypertension. Each independent variable has regres-
sion coefficients. P < 0.05 determined significance.

3. Results 
Figure 1 shows the number of study participants. 

100 people had 4 days surgery after survey comple-
tion. Surgery should occur the day after admission. In 
practise, especially when the operation is complex and 
the diagnosis is malignancy, this is not always true. 

One cause was a missed diagnostic test, which is im-
portant for nighttime surgery. Due to urgent opera-
tions or organ transplants, the operating theatre was 
full, delaying the surgery. We are inside the 1-week re-
search range with a median gap of 4 days between the 
questionnaire and the operation.

The research comprised 100 individuals who un-
derwent cardiac surgery (CABG or valvular surgery). 
With a mean age of 58.24 and 10.03 years, the patients 
were split about 32% to 68% across the peoples. 88% of 
patients out of 100 had CABGs, whereas the other 12% 
did not (valvular surgery). More than half of them had 
diabetes mellitus, and 70% had hypertension. Sixty-six 
percent of the 100 patients evaluated had MA before 
surgery, whereas 34 percent had moderate to SA. Pa-
tients that suffered MA and those that had moderate 
SA did not differ significantly in terms of age, gender, 
or kind of surgery shown in Table 1.

Table 1
Patient characteristics and factors

Factors MA (n=66) Moderate to 
SA (n=34)

P value

Weight (kg) 71.03±12.62 65.57±12.35 0.03
Height (cm) 162.10±10.56 160.53±9.88 0.46
Age (years) 59.24±9.76 56.46±10.41 0.18
BMI (kg/m2) 27.28±4.99 26.22±4.16 0.31
Smoker 26(40.6%) 12(33%) 0.47
CABG 57(89%) 31(86%) -
Hypertension 43(67%) 27(74%) 0.41
Male / Female 45(70%) / 

19(29.6%)
23(63.7%) / 
13(35.9%)

0.51

Others Comorbids 13(20%) 5(13.9%) 0.42
Valvular heart surgery 7(11%) 5(13.9%) 0.66
Diabetes Mellitus 31(48%) 31(86.1%) 0.08

When contrast to the MA group 12 and 24 hours 
after surgery, it was the preoperative moderate to 
SA group that had significantly greater average pain 
scores after surgery. Patients with moderate to SA con-
sumed much more morphine during and after surgery 
(Table 2).

At 24 h, after factoring for age, gender, BMI, sur-
gery type, and co-morbid diseases including diabetes 
and hypertension, Preoperative moderate to SA had 
an improved value of 1.71. This suggests that indi-
viduals with moderate SA before surgery experience 
much more pain after surgery than those with MA 
(Table 3).Figure 1: Patient selection flowchart
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Figure 2: Patients’ movement record

Figure 2 depicts the patients’ movement record. 
Medical regulation and out-of-hospital patient care 
are two of its numerous roles and responsibilities. The 
movement of the patient was monitored and recorded 
at intervals of time such as twelve hours, twenty-four 
hours, and forty-eight hours. Both preoperative and 
postoperative movement records are higher for the 
first 12 hours after surgery compared to the first 24 
and 48 hours.

The STAI score is depicted in figure 3. Scores on 
the STAI are often grouped into two categories: MA 

and moderate to SA. The possible range for the total 
score is from 0 to 93. STAI score analysis for the pa-
tients who are currently being treated at the hospital, 
as well as the score being tested for procedures such 
as CABG, valvular surgery, diabetes, and hyperten-
sion. Those suffering from CABG tend to have more 
moderate anxiety than patients suffering from other 
ailments. In therapeutic settings, it serves the function 
of identifying anxiety and separating it from disorders 
related to depression and anxiety.

Figure 3: STAI score analysis for patients 

Table 2
Postoperative pain level and intra and postoperative analgesic in MA and moderate to SA patients

Outcome MA (n=66) Moderate to SA (n=34) P-value
Pain at 24 hours 1.38±0.49 1.89±0.57 0.0005
Pain at 12 hours 3.50±0.67 5.14±0.54 0.0005
Post-operative analgesia Morphine (mg) 3.84±4.59 11.39±6.93 0.0005
Intra-operative Analgesia morphine (mg) 12.78± 1.22 13.81±1.72 0.001

Table 3
Preoperative stress and pain score correlations was significant with a basic model

Factors 12-hour pain 24-hour pain
SD±Constant 

Value
95%

Confidence
interval

P-value SD±Constant 
Value

95%
Confidence

interval

P-value

MA Relate - - Relate - -
Age (Years) 0.006 0.02 to 0.07 0.363 -0.002 -0.013 to 0.009 0.75
Moderate to SA 1.71 1.44 to 1.98 0.0005* 0.52 0.29 to 0.74 0.0005*
Men 0.09 -0.18 to 0.36 0.518 0.17 -0.05 to 0.40 0.12
Women Relate - - - Relate -
Coronary artery bypass grafting 0.12 -0.34 to 0.59 0.633 -0.46 -0.87 to -0.08 0.015*
Valvular surgery Relate - - - Relate -
BMI 0.007(0.01) -0.02 to 0.03 0.519 0.002(0.01) -0.02 to -0.017 0.841
Hypertension -0.13 -0.43 to 0.17 0.412 0.02 -0.23 to 0.27 0.86
Diabetic Mellitus 0.31 -0.59 to -0.03 0.032* -0.08 -0.31 to 0.16 0.51
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Figure 4 depicts the frequency of preoperative in-
formation. On invited about the preoperative infor-
mation they collect 100 patients stated that they only 
received information on surgical procedures, whereas 
19 patients stated that they also received information 
regarding projected recovery time, anesthetic, and 
probable problems.

Figure 4: Frequency of preoperative information

The AUC is shown in Figure 5. In the overall gen-
eration sample of 100 patients, receiver-operating 
characteristic (ROC) curves were used to evaluate 
the Cardiovascular Risk Index (CVRI) with the Re-
vised Cardiac Risk Index (RCRI) and the National 
Surgical Quality Improvement Program (NSQIP) 
score in terms of discriminatory power. The CVRI’s 
area under the ROC curve was comparable to the 
NSQIP score and noticeably larger than the RCRI’s. 
The area under the ROC curve, which was created as 
indicated, was 0.92.

Figure 5: Area under the curve (AUC)

4. Discussion
Stress is a frequent condition involving intense 

anxiety or worry. Many surgical patients are anxious. 
Intraoperatively and postoperative problems improve. 
Anxiety measurement techniques have limits. The 
STAI questionnaire is the most trustworthy since it 
consistently predicts discomfort over time. The re-
search sample had 36% STAI-defined preoperative 
anxiety. It detected 33% anxiety, whereas other inves-
tigations showed 19-93%. Scales used in surgical pa-
tients may explain this broad variance. Smoking, DM, 
HTN, and BMI did not affect preoperative anxiety. 
Valvular versus CABG surgery did not affect stress. 
CABG surgery patients were less nervous preoper-
atively than valve surgery patients. CABG patients 
had greater anxiety levels in other trials. Higher STAI 
scores were associated with postoperative discomfort 
and needed more induction and inhalation [16]. Mod-
erate to severe anxiety required greater intraoperative 
analgesia. This study found moderate to severe anx-
iety patients needed greater intraoperative analgesia. 
High preoperative anxiety lowers intraoperative no-
ciceptive response and speeds recovery. Preoperative 
anxiety affects intraoperative hemodynamics. Anxiety 
raised heart rate and blood pressure. Stress increased 
post-operative discomfort. It found that anxiety pa-
tients needed more anaesthetic, but not analgesic 
[17]. It found no intraoperative analgesia trial.   Our 
research had 11 valve surgery patients and the re-
mainder had CABG surgery. CABG surgery did not 
affect stress. CABG surgery patients were less nervous 
preoperatively than valve surgery patients. CABG pa-
tients had greater anxiety levels in other trials [18]. Us-
ing the conventional analgesia procedure, moderate to 
severe anxiety patients had greater postoperative pain 
ratings than mild anxiety patients in the first 24 hours. 
Moderate to severe anxiety increased analgesic needs, 
as predicted. Anxiety patients had severe 12-hour av-
erage pain, whereas non-anxiety patients had mod-
est. Postoperative pain was significantly linked with 
anxiety after adjusting for age, gender, surgery type, 
and co-morbidities. Preoperative anxiety and postop-
erative pain were strongly correlated with the hospi-
tal anxiety and depression measure. Anxiety patients 
consumed more analgesics following extubation. After 
controlling for other considerations, valvular surgery 
caused higher 24-hour postoperative discomfort than 
CABG. When used before to surgery, anti-anxiety 
drugs may interfere with how well pain is controlled 
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in the days after the operation. Clearly, more study is 
required. Patients on surgical floors can start taking 
these medications the night before surgery and keep 
doing so until they are called into surgery. Doctors and 
nurses must also inform patients about the operation 
and decrease anxiety and postoperative complications. 
Before surgery, give patients and family ICU tours to 
boost satisfaction and lessen worry. Stressed people 
were slightly younger. Postoperative pain was unaf-
fected by age, notably in the 51–60 age group. Twelve 
hours after surgery, individuals with anxiety whose 
operations lasted more than 300 minutes reported the 
least amount of discomfort. People who aren’t worried 
and don’t hurt much are unique. Within 24 hours, this 
modification was forgotten. The primary limitation 
of the research was that it was conducted at a single 
centre and did not account for potential confounders 
of preoperative anxiety such length of time spent wait-
ing and prior surgical experience. No information was 
given on delirium, length of stay, or post-operative 
happiness.

5. Conclusion
Patients undergoing heart surgery, as well as those 

who reported moderate SA before surgery were shown 
to be at a higher risk of acquiring higher pain ratings 
during the postoperative period. This is a huge con-
trast to the group of individuals who only had moder-
ate concerns before the surgery. Individuals that had 
moderate to severe preoperative anxiety had a signifi-
cantly increased need for intraoperatively and postop-
erative analgesia. This demand was much higher. 

6. Limitation and recommendation 
There are several serious drawbacks to this study. 

Due to the observational nature of the study, it is not 
possible to draw any conclusions about cause and ef-
fect, and other factors may have affected the results. 
Our study’s major end measure was the rate of in-hos-
pital death following general surgical procedures or 
the prevalence of postoperative complications. This 
includes any post-operative problems or fatalities 
during the initial hospitalization, regardless of wheth-
er the patient was allowed to leave the facility. We 
chose to take a more specialized approach by concen-
trating on how preoperative patient-reported anxiety 
affected certain performance indicators as opposed 
to the broad correlation between preoperative anxiety 
and outcomes or chronic pain.
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Abstract
Objective: The purpose of the study was to investigate differ-
ences between patients’ clinical conditions and health-related 
life quality (HRLQ)before and after cardiac surgery (CS) while 
considering age, and to specify variables that affect changes in 
HRLQ after surgery.
Materials and methods: The SF-36 questionnaire was used in 
this research for two measurements named before surgery and 
after surgery. Before surgery, it accounted for both the patients’ 
initial diagnostic traits as well as any potential complications.
Results: The study included 310 patients, 69% of whom were 
men, at the baseline examination. 101 patients (33%) who were 
older than 70 years old made comprised the older group, with 
a mean age of 66 (SD10.8) years. After accounting for age, 
gender, and type of surgery, the main risk factors for possible 
non-improvement of HRLQ after CS were higher values of the 
preoperative Physical component summary (PCS) and mental 
component summary (MCS) scores.
Conclusions: Though their preoperative HRLQ is lower than 
that of younger patients, older patients with increased op-
erational risk exhibit a similar post-cardiac surgery improve-
ment across most HRLQ areas. Higher preoperative HRLQ 
status was identified as the main component in the multi-
variate analysis that might prevent postoperative HRLQ from 
recovering.
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1. INTRODUCTION
The HRLQ is a factor that is becoming more cru-

cial in determining how successful any surgical op-
eration. Considering that life expectancy has grown 
concurrently, especially in recent decades, older peo-
ple are having heart surgery [1]. Calculating the risk 
of dying during heart surgery includes age as a sepa-
rate variable. Various studies have revealed conflict-
ing results regarding old and postoperative HRLQ. 
The postoperative HRLQ results for younger patients 
are improved by some researchers, but not by others. 
Age-related differences in HRLQ have not yet been 
conclusively shown [2]. Supraventricular arrhythmia, 
infection, cognitive decline, respiratory and renal fail-
ure, as well as cognitive impairment, have been listed 
as the most prevalent postoperative problems. Fur-
thermore, elderly patients need more red blood cell 
transfusions, which is associated with a greater inci-
dence of pretreatment anemia and lower hematopoi-
etic scalability, and a worse tolerance for postoperative 
hypohemoglobinemia. An independent contributor to 
postoperative mortality has been discovered as giving 
more red blood cells [3]. The effects of postoperative 
complications on HRLQ have not yet been sufficiently 
studied, even though these issues have been thorough-
ly reported. In several medical disciplines, the SF-36 
questionnaire is often used to assess the quality of life 
(QoL). It is much appreciated for the way it captures 
many facets of human interaction [4].It has been ap-
plied in cardiology, for instance, to those who have an 
arrhythmia, heart problems, or coronary heart disease. 
The SF-36 questionnaire has been used in CS to mea-
sure HRLQ in patients after myocardial revasculariza-
tion, following heart valve or thoracic aorta surgery, 
and following treatments for cardiac arrhythmias. It 
has also shown promise in patients whose valves have 
been replaced with mechanical heart valve prostheses, 
which make a clicking sound as they close [5]. 
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Three hospitals that are linked with universities in 
three distinct areas of Spain participated in this ob-
servational, multicenter cohort research. Clinicians 
were classified into one of three cardinal frailty groups 
based on their scores on the High in fat, FRAIL, & 
Medical Vulnerability Index. Using the EuroQoL 
5-Dimension 5 Degree questionnaire, study[6] exam-
ined the changes in HRQOL for every level of frailty 
before and six months just after the procedure. The re-
search [7] comprised patients having Obesity-related 
Problem Scale (OP Scale) assessments of health-relat-
ed quality of life had been completed. Statistics Swe-
den data served as the basis for socioeconomic status. 
The degree of improvement in HRQoL was impacted 
by several parameters, although after 2 years, a robust 
connection between weight reduction and improve-
ment was seen. By identifying risk factors for impair-
ment following heart surgery in older individuals, this 
research [8] intended to enhance patient selection for 
multidisciplinary treatment. 537 patients had elective 
heart surgery in this two-center prospective cohort re-
search; all of them were over 70 years old. 11 frailty 
traits were examined before surgery. A prospective, 
observational cohort research [9] was conducted at 
a major university medical center. The Clinical De-
mentia Rating and neuropsychological test were used 
to evaluate the patient’s mental state before surgery, 
while the Depression Interview and Structured Ham-
ilton Scale were used to gauge the patient’s degree of 
depression. They used transcranial Doppler of both 
MCAs to assess intracranial stenosis at baseline.The 
frailty index from the Study of Osteoporotic Fractures 
(SOF) was compared with a more extensive score from 
the CS study and findings of frail patients against non-
frail patients was performed to determine the most ef-
ficient and user-friendly frailty instrument [10].

The goal of this research was to use the SF-36 ques-
tionnaire to compare the HRLQ between two patient 
categories (aged 70 and >70 years) by analyzing clini-
cal data collected before, during, and after surgery. The 
identification of individuals who do not improve fol-
lowing surgery (non-improvers) and the identification 
of possible risk factors for poor QoL following myocar-
dial revascularization was the second set of goals.

The remaining sections of the paper are organized 
as follows. Section 2 outlines the methods that were 
followed; Section 3 presents the statistical analysis; 
Section 4 offers the results; Section 5 provides discus-
sion; and Section 6 gives conclusions.

2. METHODOLOGY

2.1. Data collection
873 patients received procedures at the Hospital 

Ceske Budejovice between January 2008 and June 
2009. A single surgeon performed all of the operations 
on the 310 patients that were a part of this research 
[11]. Extracorporeal circulation was employed during 
all surgeries, which were all carried out while the pa-
tient was in cardiac arrest. In the study participants, 
cardiac surgery was carried out. In revascularization 
procedures, vein and left internal mammary artery(LI-
MA) were employed.

2.2. Inclusion and Exclusion criteria
Eligibility requirements included having elective 

heart surgery, and agreeing to take part in the re-
search. Patients who required immediate CSand those 
who declined to take part in the trial were excluded. 
Before surgery and one year following hospital release, 
SF-36 was administered. 

2.3. SF-36 questionnaire
The SF-36 was used to determine the patients’ 

HRLQ in this research.A person’s physical, men-
tal, and social well-being are assessed using SF-36’s 
eight dimensions, which are used to measure HRLQ. 
There is better fitness, psychological health, emotional 
well-being, severe discomfort, population well-being, 
liveliness, and overall health. The evaluation is not af-
fected by momentary adjustments in status because 
the questions were relevant to the four weeks before 
the questionnaire’s completion. Higher numbers rep-
resent a better health state, and the answers are then 
scaled on a range of 0 to 100 for each health domain. 
The results of the SF-36 questionnaire are interpret-
ed according to a defined process. From the patient’s 
health records, clinical information from the preoper-
ative, and postoperative phases was gathered. Standard 
definitions from the European Society of Cardiology 
were used to categorize all clinical characteristics and 
events.

3. STATISTICAL ANALYSIS

3.1. Wilcoxon matched-pairs signed-rank test
The non-parametric Wilcoxon matched-pairs 

signed-rank test was used to see whether there were 
any changes between the preoperative and postoper-



866 | Cardiometry | Issue 26. February 2023

ative HRLQ. One year following surgery, an HRLQ 
evaluation was conducted on the entire patient popu-
lation, and then we examined and contrasted the two 
patient groups. The overall patient population was 
separated into two groups. Additionally, we contrasted 
the HRLQ of survivors and non-survivors. 

3.2. Independent t-test and chi-square test
Independent t-test and chi-square test were used 

to compare the differences between groupings.Val-
ues were regarded as statistically significant for all 
subgroups. An logistic regression (LR) model was 
used in multivariate analysis to investigate the rela-
tionship between preoperative factors and postop-
erative HRLQ improvement. Positive increases in 
postoperative SF-36 subscales were considered an 
improvement.

3.3. Multivariate analysis (MVA)
Results from the physical and mental components 

were used in the MVA. Both the PCS and MCSme-
ta-scores of the SF-36 are reflective of a patient’s gen-
eral physical and mental health, respectively, as deter-
mined by the SF-36. The PCS is the sum of the SF-36 
questionnaire’s five subscales.The social role, psycho-
social adjustment, and cognitive health of a person are 
all factors in MCS. These summaries scales were the 
main HRLQ variable for health in this study’s multi-
variate analysis. Patients whose PCS and MCS QoL 

ratings didn’t improve from pre- to post-op were con-
sidered non-improvers. Patients who showed an in-
crease in either their PCS or MCS ratings from pre- to 
post-op were considered to have improved QoL.

Scores first from PCS and MCS were utilized in the 
multivariate analysis. The SF-36 questionnaire yields 
two meta-values, the SF-36 PCS and MCS, which 
represent the patient’s general physical and mental 
health. In this study’s multivariate analysis, these sum-
mary scales were the primary HRLQ variable related 
to health. Patients who did not show improvement 
between pre- and post-op QoL on the PCS and MCS 
were labeled as non-improvers. Patients were judged 
to have improved if there was a change in QoL scores 
on the PCS, MCS, or both that was greater than zero. 
The mortality data were collected from the registry 
maintained by the “Czech Society of Cardiovascular 
Surgery”. All statistical analysis was employed using 
SPSS version 28. 

4. RESULTS
Table 1 provides a summary of the 310 patients’ 

preoperative characteristics. Additionally, their collec-
tive EuroSCOREincreased. No significant differences 
in cardiopulmonary bypass times were seen between 
two individuals, aortic cross-clamp, or anesthetic 
times depicted in table 2.

In addition, as shown in figure 1, the elderly group 
had higher postoperative incidences of vascular inci-

Table 1
Data on all participants’ preoperative clinical features

Factors
Age Age 

P% No % No
Total 67.4 209 - 32.6 101 - -
Male 74.6 156 - 55.4 56 - 0.001
Age (years) - - 59.9 - - 75.4 <0.001
Hypertension 60.3 126 - - 80 79.2 0.001
Reoperation 5.3 11 - 4.0 4 - 0.617
History of MI 14.8 31 - 12.9 12 - 0.771
Prior PCI 16.7 35 -- 10.9 11 - 0.174
Supraventricular arrhythmia 12.4 26 - 32.7 33 - <0.001
Diabetes mellitus 25.4 53 - 37.6 38 - 0.026
Cerebral vascular disease 7.2 15 - 13.9 14 - 0.058
Renal dysfunction 12.0 25 - 23.8 24 - 0.008
History of CVA 4.8 10 - 10.9 11 - 0.045
COPD 12.9 27 - 7.9 8 - 0.192
Anemia 4.3 9 - 10.9 11 - 0.027
PAD 3.8 8 - 4.0 4 - 0.100
LVEF (%) - - 59.6 - - 60.9 0.372



Issue 26. February 2023 | Cardiometry | 867

dents, kidney problems, infections, and memory defi-
cits. The elder group received more packed RBC units 
throughout the postoperative phase. In the younger 
group, the 30-day death rate was 1.6% in 4 patients, 
but in the older class, it was 6.3% in 6patients. In the 
younger class, death was 3.3% in 6 patients, but in the 
older class, the death rate was 10.9% for 11 patients. 
The median duration of stay in the ICU was 2/7 days 
for the ≤70 class and 2/8 days for the >70 class.

Figure 1: Concerns after surgery and other factors evaluated

For the statistical analysis, 260 patients (or 84%) 
who had completed the SF-36 after 1 year were con-
tacted. The statistical analysis did not take into ac-
count the missing data from 19 patients’ SF-36 surveys 

or the unreturned surveys of another 31 patients (18 
of whom passed away during the trial and 13 of whom 
did not return the survey). Table 1 shows the demo-
graphics of the patients who either did not return 
the SF-36 or completed only partial questionnaires. 
Results of pre-and post-operative SF-36 score alter-
ations are shown in Figure 2. Processing operations, 
role physical, body pain, overall fitness, vitality, psy-
chosocial adjustment, and the role of emotional and 
mental wellness all saw substantial improvements in 
the post-operative SF-36 ratings for the study group.

Patients were then classified into two categories, 
one for younger and one for older individuals. Preop-
erative SF-36 HRLQ ratings were slightly higher again 
for the younger age group, as shown in Figure 3, and 
the preoperative and postoperative HRQOL domain 
differences were somewhat bigger in the group of pa-
tients aged >70 years. However, the elderly patients 
showed greater improvement in the domain of body 
pain sensitivity (p=0.03), which was the only area 
where the younger and older groups were statistically 
different. Figure 4 compares the outcomes of the SF-36 
test following surgery for these two groups.

All 8 HRLQ variables of the preoperative SF-36 
showed significant differences among the groupings 
for survivors and nonsurvivors represented in figure 
5. There were 16% of patients who did not improve, 
10% of patients who did not improve at all, 9.5% of pa-
tients who did not improve at all, and 64% of patients 

Factors
Age Age 

P% No % No
EuroSCORE - - 4.3 - - 10.5 <0.001
Patients’ non-QoL-assessed 
patients’ EuroSCORE

- - 3.8 - - 11.2 <0.001

The age of patients is not 
taken into account while 
assessing QoL

- - 61.1 - - 76.3 <0.001

Table 2
Clinical aspects of the patients under study’s perioperative care

Variables
Age Age p

# % x SD # % x SD
Time for anesthesia (min) 0 0 255.3 55.5 0 0 259.6 51.8 0.505
Duration of aortic cross-clamping (min) 0 0 62.1 35.2 0 0 59.4 22.5 0.495
Duration of cardiopulmonary bypass (min) 0 0 87.3 41.6 0 0 88.5 30.2 0.795
Valve procedures 75 35.9 0 0 25.0 24.7 0 0 <0.001
Bypass surgery on the coronary arteries 73.0 34.8 0 0 39.0 s38.6 0 0 <0.001
Combined process 61.0 29.3 0 0 37.0 36.6 0 0 0.038
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Figure 2: Study participants’ SF-36 ratings before and afterCS, as well as after one year

Figure 3: Comparison of pre-operative SF-36 scores between patients aged ≤70 and >70 years in need of heart surgery

Figure 4: SF36 scores before and 1 year after following heart surgery



Issue 26. February 2023 | Cardiometry | 869

in our group who did not improve at all in terms of 
their HRLQ PCS and MCS scores. 

Figure 5: Preoperative HRLQ discrepancies among survivors 
and non-survivors according to the SF-36

Table 3 lists the traits of both improvers and 
non-improvers. Only preoperative HRLQ status was 
found to be a significant preoperative variable associ-
ated with a potential lack of improvement in postop-
erative QoL, according to the findings of multivariate 
analysis as shown in table 4. The risk of not improving 
was largest in those with higher PCS and MCS levels 
before therapy.

5. DISCUSSION
Our study’s key conclusion emerged from a multi-

variate analysis in which the effects of the supplied fac-
tors on possible HRQOL non-improvement following 
CSwere examined. The multivariate study of HRQOL 
changes after CSmainly found an effect of preopera-
tive PCS & MCS condition [12].Patients with greater 
PCS and MCS evaluations before surgery used to have 
a higher risk of not experiencing an improvement in 
QoL after surgery. Additionally, we discovered that 
non-survivors had considerably poorer preoperative 
HRLQ scores than survivors. Both the psychological 
and physical SF-36 elements of a sample of patients 
undergoing myocardial catheterization were com-
pared with those who recovered and those that did 
poorly within the first six months after surgery. The 
findings show that the preoperative health state was a 
key factor in the change in QoL after surgery and was 
considerably different in the HRLQ of survivors. From 
these data, we may deduce that patients who had a low 
pretreatment HRLQ status were also in very bad clin-
ical conditions and had a higher mortality rate. The 
operation for patients with high pre-surgical HRLQ, 

on the other hand, is more preventative because there 
is less possibility for improvement [13].

In our study, individuals over the age of >70 had 
greater rates of respiratory and urinary tract infections 
as well as more red blood cells administered to them.
Groups of septuagenarians and octogenarians experi-
enced identical circumstances, and they also reported 
that hospital expenditures were 35% greater for the 
latter group due to postoperative problems [14]. One 
year following surgery is sufficient for HRLQ surveil-
lance since the HRLQ recovers quickly after cardiac 
surgeries and remains mostly unchanged over the 
long term, even after 3 years. No substantial change 
in postoperative HRLQ was seen among the classes 
of patients aged 70 and >70 years, except for physi-
cal pain, which, while having a greater prevalence of 
problems in the age demographic, recovered better in 
the older group.

Some earlier research that employs the SF-36 only 
reported their findings in altered form.For instance, 
they report adjustments to their physical health condi-

Table 3
Factors of improvers and non-improvers group

Factors Improvers 
n=215

Non–improv-
ers n=45

P 
value

SD Mean SD Mean
Hospital stay time in 
days

5.4 9.1 8.8 11.5 0.09

ICU stay time in days 3.8 3.5 2.9 3.3 0.75
Ejection fraction (%) 11.4 61.0 11.5 61.2 0.93
Age 9.5 65.6 10.0 63.3 0.17
BMI 4.6 29.3 5.2 30.0 0.4
Postoperative PCS 23.3 66.5 20.2 46.2 <0.001
Preoperative PCS 23.6 40.9 23.7 66.5 <0.001
Postoperative MCS 18.8 73.9 22.4 54.1 <0.001
Preoperative MCS 23.2 52.1 20.0 74.9 <0.001

Table 4
Preoperative PCS and MCS ranks’ effects on the enhancement 
of postoperative HRQL: MVA

Factor Regression 
coefficient

Odds 
ratio

95% of CI P 
value

K factor 4.415 - - -
Type of surgery - - - 0.1931
Age>70 years - - - 0.1103
Preoperative MCS 0.022 1.02 0.997-1.00 0.0187
Preoperative PCS 0.026 1.03 1.00-1.05 0.0846
Gender -- - - 03155
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tion and mental health status. Contrarily, we were able 
to provide a more thorough picture of the patient’s QoL 
since we were able to pinpoint the changes in each of 
the 8 HRLQ domains [15]. We have only used SF-36 
summary scores in the multivariate analysis because we 
believe it to be a more powerful and realistic tool for 
predicting the perioperative outcome. Additionally, we 
should discuss the study’s constraints. These would be 
largely associated with the relatively small study group 
(310 patients) as well as the longest follow-up time of 1 
year. This research might serve as a springboard for fur-
ther investigation that could support our findings and 
offer a more effective method for selecting older per-
sons who are likely to have an improvement in HRLQ 
following Cs. The lack of any changes to the operational 
procedures over the research period may have helped 
to lessen the possibility of bias.

6. CONCLUSIONS
We conclude that the preoperative HRLQ evalua-

tion should play a significant role in the preoperative 
exam, particularly in high-risk patients. Our findings 
suggest that older patients with higher cardiac risk 
management had lower HRLQ before surgery, but were 
more likely to achieve significant gains thereafter. The 
main finding of this study was that 1 year after surgery, 
there was no significant difference in HRLQ between 
the older and younger groups of patients, despite the 
older group having more preoperative co-morbidities 
and a higher prevalence of postoperative complica-
tions. By providing these patients with gentler opera-
tional methods and the proper postoperative care, we 
can significantly reduce post-op deaths and problems 
while simultaneously improving their HRLQ.
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Abstract 
Background: Large randomized clinical trials to evaluate 
analgesic treatments in pediatric surgery patients are chal-
lenging to undertake. Regional anesthetic improves postop-
erative pain in adults, but its benefits on pediatric patients 
are unclear. Objective: This study examined regional an-
esthesia’s effectiveness in reducing postoperative pain. The 
research on the impact of regional anaesthetic on postop-
erative pain in paediatric surgical patients was searched ex-
tensively. Methods: 2,408 pediatric patients from 10 trials 
were examined. The majority of the publications written be-
tween 2013 and 2017 claimed that using regional anesthetics 
decreased the need for opioids and lessened postoperative 
pain. A small number of surgical operations did not signifi-
cantly vary from normal anesthetic administration in terms 
of postoperative pain relief. Result: For numerous surgical 
operations (craniectomy, ophthalmologic surgery, otolog-
ic surgery, and heart surgery) on children, better regional 
anesthesia techniques are needed to reduce postoperative 
pain. In terms of pain, the Trial group’s statistically decreased 
mean values were discovered (p<0.05). No statistically sig-
nificant variations between the groups were seen for size, 
bitterness, or vomit sensations (p>0.05). Conclusion: Only 
a very small percentage of regional anesthesia approach-
es have so far been shown to significantly enhance post-
operative pain outcomes for a small percentage of surgical 
operations. More research is required to validate localized 
anesthesia as a viable tactic for enhancing analgesia in the 
pediatric surgical population.
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1. Introduction
Due to the development of regional analgesic mo-

dalities and the expanding use of ultrasonography, 
regional methods for perioperative analgesia are now 
frequently employed in the pediatric population. De-
spite promising studies on the use of cutting-edge 
fascial plane blocks for thoracotomies, the majority 
of regional analgesia approaches utilized during heart 
surgery through a midline sternotomy are paraverte-
bral, intercostal, and neuraxial blocks. However, the 
technical difficulty, resultant hypotension, and possi-
bility for epidural hematoma after heparinization have 
motivated researchers to explore localized analgesic 
methods for pediatric cardiac surgery subgroups [1]. 
In children undergoing median sternotomy heart sur-
gery, intravenous opioid analgesics is the cornerstone 
of postoperative pain control. Early extubation is pos-
sible and stress is minimized when local anesthetic 
techniques are combined with low-dose opioid-based 
general anesthesia. Pain relief from regional anesthetic 
injections during pediatric open-heart surgery can last 
for up to 24 hours. Patients who have been thoroughly 
heparinized should avoid neuraxial regional anesthet-
ics such as caudal, epidural, and spinal blocking due to 
the risk of epidural hematoma [2]. Significant progress 
has been achieved in regional anesthetics throughout 
the past decade. Recent research demonstrating the 
benefits of regional anesthesia to both patients and 
doctors has increased interest in its usage. Regionalists 
can now create procedures because of advancements 
in ultrasound technology. Regional anesthesia for 
children falls within this ever-changing environment 
[3]. Additionally, pain impairs mechanical breathing, 
increases the risk of pulmonary barotrauma and oth-
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er postoperative pulmonary problems, and restricts 
mobility. Each breath causes tremendous stress on the 
chest wall, which exacerbates the agony. To release ten-
sion, the patient who is in agony starts to superficially 
breathe. At this stage, the pulmonary infection chain, 
atelectasis, and secretion buildup all follow one anoth-
er. Anxiety and postoperative stress problems can also 
be brought on by pain. Patient problems can be avoid-
ed with effective postoperative pain management and 
better respiratory mechanics. Shortening hospital and 
critical care unit stays can also lower hospital expenses 
and the workforce loss caused by patients [4].

Authors of [5] examined the available data on post-
operative analgesia following pediatric anterior spine 
fusing for teenage idiopathic scoliosis, a technique 
that frequently leaves patients with excruciating acute 
postoperative pain. The multicenter prospective RLS 
is designed to examine the effect of residual lesions on 
the results of common congenital heart surgeries [6]. 
Authors of [7] examined the efficacy of PECS II block 
in reducing post-sternotomy discomfort in juvenile pa-
tients undergoing fast-track heart surgery. Over time, 
the field of pediatric cardiac anesthesia has developed 
into a respected subspecialty. The area of education 
and training has also continued to evolve and adapt 
the author of [8] discusses the evolution of the subject 
through time and offers a framework for a structured 
fellowship training program. Anesthesia for pediatric 
cardiac surgery is described in [9]. For these kids, a 
complete preoperative examination is necessary, as well 
as a review of a variety of perioperative issues including 
cyanosis, intracardiac shunting, and compromised he-
mostasis. Authors of [10] evaluated intravenous multi-
modal analgesia with continuous erector spinae block 
during coronary bypass surgery. Numerous research 
has been carried out to enhance patient comfort and 
postoperative pain management. To lessen postoper-
ative discomfort, several techniques including local 
anesthetic injection (LAI) at trocar access sites, intra-
peritoneal local anesthetic injection (IPLA), pneumop-
eritoneum pressure reduction, transversus abdominis 
plane block (TAPB), and fewer trocars were utilized 
during the surgery [11]. Authors of [12] analyzed the 
unique anesthetic needs of children and teenagers un-
dergoing laparoscopic surgery. It also discusses preop-
erative factors for children undergoing surgery, such as 
patient screening and premedication.

The primary objective of the present analysis was 
to comprehensively examine how regional anesthet-

ic methods are used in pediatric patients undergoing 
various surgical procedures to reduce postoperative 
pain. Within the same group, we also wanted to look 
into side effects related to regional anesthesia usage.

The rest of this study is organized as follows: Part 2 
introduces the suggested method. The research results 
are in Part 3. Part 4 contains the discussion. Part 5 
contains the conclusion. Part 6 contains the limitation 
and recommendations. 

2. Research Methodology 
The Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) statement served 
as our guide while we conducted a qualitative search 
strategy.

2.1. Strategic analysis
We searched PubMed, Google Scholar, and the 

Cochrane Database of Systematic Reviews from May 
2013 to December 2017 for articles of randomized 
controlled trials examining localized anesthetic’s in-
fluence on children’s postoperative complications [13]. 
Studies up to May 2013 were covered by our earlier 
evaluation. Individually and in various combinations, 
the phrases “regional, blocks, pain, surgical, post-op-
erative, opioid, and analgesia” from free text and 
MeSH were employed. A maximum of 18-year-olds 
or younger was allowed to participate in the investi-
gation. The research team looked through the found 
papers’ reference lists to locate further research that 
had been missed by the initial search. The language 
was used without limitations. No unpublished study 
database was searched. There were 325 manuscripts 
found in the initial search.

2.2. Selected for inclusion and exclusion 
criteria

The inclusion and exclusion criteria for the re-
search were established before the research. Two re-
searchers separately evaluated the 325 publications 
retrieved in the initial search based on the abstracts 
and main results. We first removed articles that were 
irrelevant based on our inclusion and exclusion cri-
teria. Discussion among the researcher was used to 
settle disagreements over the articles’ inclusion. If the 
researchers could not come to terms with one another, 
a third was called in to mediate. Regarding the assess-
ment of the first two researchers, the third researcher 
was kept in the dark.
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• Postoperative regional blocks in pediatric surgical 
patients were compared to local anesthetics as well 
as a control group in the included trials.

• If a satisfactory correlation could not be established 
between the localized anesthetic strategy and the 
control group, the study was deemed ineligible.

• Included were studies that compared two regional 
anesthetic procedures, two local anesthetics, or two 
techniques with a block adjunct.

• The research was included only if they reported on 
pain ratings or opioid intake as outcomes for post-
operative pain.

2.3. Validity scoring 
The technical soundness of the included reports 

was evaluated by two researchers using a modified 
version of the Jadad quality rating scale. Random-
ization, double-blind assessment, evaluator group 
concealment, the validity of the randomization pro-
cedure, and follow-up data completeness are all eval-
uated using this scale. Disagreements over the ratings 
of the trials were ironed out after some back-and-forth 
among the researchers. If two researchers were una-
ble to settle their differences via negotiation, a third 
researcher would be brought in to look into the situa-
tion. Because only randomized trials were considered 
for the analysis, studies might get a score between 1 
and 5 if they met the inclusion criteria. Regardless of 
how well or poorly a trial performed on quality meas-
ures, no studies were disregarded.

2.4. Data extraction 
Two authors independently examined all of the in-

cluded papers and used a form to collect data devel-
oped for this study to retrieve the necessary informa-
tion for analysis. If the two researchers couldn’t come 
to terms, a third was brought in to make the final call. 
Information collected during the trial included the 
following: local anesthetic used and its “dosage, nerve 
blocks used, sample size, number of subjects in treat-
ment groups, follow-up period, type of surgery”, rest-
ing Indicators included early (4-hour) and late (24-
hour) pain levels, total opioid intake, rescue analgesia 
delivery time, and serious complications.

2.5. Statistical analysis 
We used statistical analysis. Each variable’s descrip-

tive statistics (mean, standard deviation, minimum, 
median, and maximum) were determined. The Kol-

mogorov-Smirnov test was used to determine if the 
data were normally distributed. The VAS values for 
pain, size, bitterness, and nausea were then compared 
between the two groups using the Student’s t-test.

3. Research Result 
We reviewed 10 studies including 2,408 juvenile 

patients who had had a variety of surgical procedures, 
and our search yielded 45 papers (Figure 1). In the 
studies that were analyzed, the Jadad score was 4, and 
the median (IQR) sample size was 60 (40-70). (2–5). 
Full-text examination revealed that certain articles 
did not match the inclusion requirements, and these 
deleted articles included those with missing infor-
mation on analgesic Systematic evaluation of rand-
omized controlled trials as depicted in Figure 1. 325 
abstracts,  and 45 potential research projects are list-
ed. There were ten controlled and randomized trials. 
The initial screening of titles and abstracts resulted in 
the rejection of 256 papers. For the whole evaluation, 
19 articles were disqualified. Excluded 11 items due 
to lack of information and 5 articles due to language 
barriers. 24 articles were duplicated, some people were 
too old to participate in the study, some people who 
participated in the study had dental work done, and 
some papers weren’t translated.

Figure 1: PRISMA diagram 

3.1. Craniectomy 
One research article compared the efficacy of bu-

pivacaine skull block vs sham procedure in reducing 
postoperative pain. The control group experienced 
more pain than the nerve block group and required 
more pain medication. The study also revealed a high-
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er rate of local neurologic infarction in the control 
group compared to the cranial block group, although 
this difference was not statistically significant.

3.2. Ophthalmological surgery 
Five studies have looked at how regional anesthet-

ics affected postoperative pain relief for children who 
had ophthalmological surgery. The retrobulbar block 
has been studied just once, and the results showed no 
advantage over the control group in terms of postop-
erative discomfort. Children having ocular surgery 
were the focus of two trials that examined the effica-
cy of peribulbar block. Postoperative pain levels and 
the need for analgesics were observed to be reduced 
in the peribulbar block group compared to the control 
group in both investigations. Children undergoing oc-
ular surgery were the focus of two studies that looked 
at how well the sub-tenon block handled postopera-
tive pain. In both investigations, patients who had a 
sub-tenon block had less postoperative pain and re-
quired less analgesia than those who did not.

3.3. Otologic surgery
In children having otologic surgery, three studies 

analyzed how nerve blocks impacted postoperative 
analgesia. Two types of research focused on great au-
ricular nerve blocks alone, while another looked at 
combined auriculo-occipital blocks. When compar-
ing postoperative pain, analgesic usage, or both, no 
research showed that nerve blocks were preferable to 
controls.

3.4. Cardiac 
Children undergoing heart surgery were the focus 

of one study that looked at how parasternal intercostal 
blocks affected them. Patients that had parasternal in-
tercostal blocks extubated more quickly, reported less 
discomfort, and required less fentanyl after 24 hours 
than those in the control group. In a different study, 
experts evaluated the efficiency of 0.25 percent bupi-
vacaine continuous incisional infusion to the saline 
solution during open heart surgery. After using the 
local anesthetic, the authors found that they needed 
significantly less opioid medication.

3.5. Pain Control 
Ratio measuring device using a graphical display 

all patients had VAS measurements taken immediately 
after extubation, and again 12, 24, and 48 hours after 

they had stopped using mechanical ventilation. After 
the initial assessment was done just after extubation, 
the score dropped dramatically in the subsequent 
measurements conducted on 3, 4, and 5. There was 
no significant difference in the percentage point gain 
or loss across groups (Figure 2). There was no cor-
relation between the group and the score’s evolution 
throughout repeated assessments, or, put another way, 
between the group and the time of the measurements. 
The only preoperative factor that substantially affect-
ed postoperative pain ratings was diabetes mellitus 
(Table 2). Three patients in the control group needed 
a second dosage of morphine (4%) compared to six 
patients in the block group (16%) who did.

Figure 2: The time measurement 

Table 2: Factors impacting postoperative VAS improvement
Variable Coeffi-

cient
z-sta-
tistics

P value 95% CI

Group -0.0.55 -0.74 0.44 -0.214-0
093

Time of measure-
ments

-0.74 -35.05 >0.002 -0.82-0.72

Gender 0.057 0.74 0.44 -0.095-0.212
Hypertension -0.082 -1.0 0.31 -0.23-0.074
Diabetes mellitus -0.165 -2.05 0.037 -0.31-0.007
Renal impairment -0.34 -1.27 0.2 -0.7-0.18
Ejection fraction -0.37 0.65 0.47 -0.67-1.45

 
The comparison of the VAS score between the two 

groups is shown in Figure 2 for 4 measurements: im-
mediately after extubation (PEX), at 12 hours, at 24 
hours, and 48 hours. The selected block groups out-
perform the control.

In terms of pain values, there was determined to 
be a statistically significant difference between the two 
groups, with the block group having a lower mean 
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score. Furthermore, no significant changes in terms 
of size, bitterness, or nausea were found across the 
groups (Table 1).

Table 1
VAS ratings for the factors of pain, size, bitterness, and vomiting

Variable Groups SD Mean Me-
dian

Min max -value*

Pain  Block 2.25 3.75 4.00 0.00 11.00 <0.0001
Control 1.84 2.25 1.00 0.00 9.00

Size Block 1.55 1.36 1.00 0.00 7.00 0.6294
Control 2.24 1.65 1.00 0.00 10.00

Bitterness Block 2.84 3.38 2.00 0.00 10.00 0.5313
Control 3.14 3.84 3.55 0.00 11.00

Vomit Block 0.42 0.15 0.00 0.00 3.00 0.6202
Control 0.96 0.24 0.00 0.00 6.00

Figure 3 depicts that Over 96% of yearly congenital 
heart disease procedures are performed at Children’s 
Hospital, according to the studies provided. Each year, 
the cardiothoracic surgeons at OCH perform dozens 
of procedures requiring cardiopulmonary bypass. The 
team at OCH has the training, expertise, and resourc-
es to care for patients of all ages who have a variety of 
congenital heart defects (CHDs). Compared to previ-
ous years, 2022’s article output is greater cardiac sur-
geries.

Figure 3: Cardiac surgery articles published

Survival analysis includes calculating the rate of 
survival. It’s the number of individuals that are still 
living after a certain amount of time has passed since 
their diagnosis, as measured by a research or therapy 
group. It’s a way to evaluate treatment protocols and 
describe patients’ prognoses for certain diseases. Sur-
vival time refers to how long a patient has been alive 

after receiving a diagnosis of a life-threatening illness 
and beginning therapy for it. Measuring the overall 
survival rate is one method researchers can gauge the 
success of a new medication in a clinical study. The 
research on the survival rate of children has a greater 
success rate than neonates.

4. Discussion
In only a tiny number of cases did we find conclu-

sive evidence for or against the use of regional anesthe-
sia to enhance analgesiaTwo of the most convincing 
instances of regional anesthesia’s effectiveness in sur-
gery are paraspinal blocks for inguinal surgery (main-
ly in two studies) and infraorbital blocks for cleft lip 
repair (on several research) [14]. The ability to provide 
a quantitative analysis was hindered by the wide vari-
ation in group comparisons, in cases when there were 
several studies available on a given block type. For in-
stance, despite the use of different local anesthetics, 
ultrasonography-guided and the same authors carried 
out the two trials that support the use of paraverte-
bral block for hernia surgeries [15]. Few studies have 
shown no benefit from using regional anesthetic tech-
niques on pediatric patients, but there is a dearth of 
evidence in favor of their usage. The widespread adop-
tion of auricular block for otologic surgery has been 
cited as a major flaw in the case against regional anes-
thesia [16]. Only one very tiny single-centered rand-
omized study revealed possible advantages in various 
diseases, which further justified the necessity for more 
research. These conditions include the skull block for 
craniotomies. Even for very well-local techniques like 
the caudal block, it was significant to observe that the 
evidence defending treatment regimen indications is 

Figure 4: Pediatric patient’s survival rate
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now inadequately defined [17]. One study produced 
contradictory results when the caudal block in an in-
guinal operation was compared to the control. Com-
paring the caudal block used for circumcisions to the 
penile block, we found that its analgesic effects were 
more hit-or-miss. More clinical research into the cau-
dal block for different procedures is required in light 
of the argument that analgesic treatment should be 
procedure-specific. On the other hand, they recom-
mended that control group treatments should only be 
utilized in patient populations that were not accessible.

5. Conclusion 
The primary finding of the study was that clinical 

studies did not adequately support the use of regional 
anesthetic procedures to ease children’s suffering af-
ter most surgical procedures. Conversely, no regional 
anesthetic techniques were used on any of the more 
than 2408 patients analyzed for severe morbidity in 
the current investigation. The study highlights the 
crucial necessity to always evaluate how regional anes-
thetic procedures affect postoperative pain outcomes 
in pediatric patients given that the use of localized 
anesthetics has been shown to improve surgical pain 
management in adults. To determine whether or not 
regional anesthetic procedures reduce the risk of se-
rious postoperative complications in children, we 
conducted a randomized controlled trial. There are 
just a select few localized anesthetic techniques that 
have been proven to considerably reduce postopera-
tive pain effects, and even then, only for a subset of 
surgical procedures. Research is needed to better un-
derstand how best to improve analgesia for children 
undergoing surgery under regional anesthesia.

6. limitation and recommendation
The lack of studies on regional anesthesia in pedi-

atric patients is probably due to difficulties in conduct-
ing randomized control trials in children, especially 
when compared to the adult population. Difficulties 
with equality in children’s health are exacerbated by 
obstacles to pediatric research. Frequently mentioned 
obstacles include difficult hiring, a lack of finance, and 
ethical issues. These obstacles have also contributed to 
pediatric clinical trials with a high prevalence of bias 
and poorly designed randomized controlled trials in 
children. We did not do a quantitative analysis since 
the comparisons were extremely varied (various med-
icines, adjuncts, or both), and we kept our review to 

a qualitative assessment because there were few trials 
for the same surgical technique. We were unable to 
quantitatively assess the number of publications. bi-
asandit’s probable that the unfavorable research on the 
analgesic results of regional anesthesia in children was 
never published. Additionally, since the assessment 
of the method was the study’s main goal, we did not 
check if changes in the block technique had an impact 
on the pain results.
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Abstract
Objective: In patients undergoing heart surgery, severe pain is 
common and may raise the risk of heart conditions, morbidity, 
and death. The study’s goals were to evaluate post-cardiac sur-
gery pain predictors, such as clinical variables and depression, 
as well as perioperative Pain Severity (PS).
Methods: The research included 98 heart surgery patients 
in total. PS was analysed utilizing a Numerical Rating System 
(NRS). From the second day after surgery through the sev-
enth day, pain levels were monitored daily. Clinical data was 
obtained, and depression levels were determined utilizing the 
Center for Epidemiological Study of Depression (CES-D).
Results: From pre-operative levels, pain severe dramatically 
increased while hospitalized, peaking at day 2 after surgery. 
Higher CES-D preoperative values in gender, heart function, 
smoking, and a high Body mass index (BMI). Preoperative 
CES-D ratings were considerably higher for patients in severe 
pain than for those with no pain or mild pain. Patients ex-
periencing severe pain (NRS 7 to 10) exhibited considerably 
greater white blood cell (WBC) counts than those free of pain 
or mild pain (NRS 0 to 6) (p=0.01). However, there was no 
association between maximum WBC levels after surgery and 
CES-D scores.
Conclusion: Following surgery, PS considerably increased and 
was linked to depressive symptoms, gender, heart function, 
BMI, and smoking. These variables could be used as a starting 
point for detection and treatment to help stop the progression 
of acute pain into chronic pain.
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Pain severity (PS), heart surgery pre-operative depression level, 
clinical variables, prediction 
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1. Introduction 
Anxiety after surgical treatment is extremely typical 

and has a high mortality risk. Furthermore, a rise in symp-
toms of depression after heart surgery is connected to the 
emergence of first cardiovascular problems [1]. A growing 
body of research has shown a connection between depres-
sion and somatic symptoms, particularly the intensity of 
pain [2]. It really is significant to note that following car-
diac surgery, nearly two thirds of depressed people also 
experienced mild to severe pain [3]. Over two-thirds of 
patients who had heart surgery reported pain interfering 
with everyday life, and one-third of these patients reported 
depressed symptoms that persisted or became worse af-
ter discharge. Postoperative pain is experienced by up to 
85 percent of patients who have had cardiac surgery, with 
mild to severe discomfort often beginning during the first 
two to four days after the procedure. In addition, research 
has shown that 39 percent of people who undergo heart 
surgery report ongoing pain that continues for more than 
two years following the treatment [4]. There is growing 
evidence that the processes behind pain and depression 
are similar. Recent research has shown parallels between 
the neuroplasticity alterations brought on by sadness 
and pain. Pre- and post-depressive symptoms were not 
currently considered predictors of PS together with oth-
er clinical and demographic factors. It has not yet been 
thoroughly investigated whether pre- and post-operative 
depression in heart surgery patients is related to periop-
erative discomfort. To evaluate the analgesic effectiveness 
of bilateral Erector Spine Plane Block (ESPB) to standard 
care for pain in adult patients who have had heart surgery 
[6]. Common side effects of heart surgery include deliri-
um and atrial fibrillation. Each complication’s risk may be 
lowered by dexmedetomidine special sedative qualities. 
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The primary goal of this research [7] was to determine if 
dexmedetomidine affects both delirium and new-onset 
atrial fibrillation incidence. Postoperative discomfort after 
open heart surgery may be quite painful. In comparison 
to usual perioperative therapy, the authors expected the 
patients taking a combination of care utilising continuous 
ESPB might have reduced their perioperative opiate usage 
[8]. In order to control post-thoracotomy pain (PTP) after 
paediatric heart surgery, this research aimed to examine 
the relative effectiveness of ultrasound-guided Serratus 
Anterior Plane Block (SAPB), Pectoral Nerves II Block 
(Pecs II Block), and Intercostal Nerve Block (ICNB) [9]. 
The goal of the study [10] was to assess the belongings of 
a bilateral Pecto Intercostal Fascial Block (PIFB) against 
those of a transversus Thoracic Muscle Plane Block (TT-
MPB) on acute poststernotomy pain in heart surgery indi-
viduals who had undergone median sternotomy by mea-
suring morphine consumption and pain scores 24 hours 
after surgery. 

The goals of the present research are to evaluate 
peri-operative PS and to explore the potential predic-
tive value of perioperative depression scores and clini-
cal variables for post-operative PS. 

The remainder of this section is split into four sec-
tions: section 2 deals with methods, section 3 deals 
with results, section 4 deals with discussion, and sec-
tion 5 deals with conclusion. 

2. Methods

2.1 Research design 
The link between observed pain ratings and de-

pressed symptoms during the perioperative phase 
was investigated in a prospective research. To use 
a NRS, pain was assessed one day before to surgery 
and documented every day from Day 2 after surgery 
through Day 7 of hospitalization. Prior to surgery, de-
pression scores were assessed using the CES-D, during 
hospitalizations, and up to 10 days after release. The 
institutional review board gave their approval to the 
research. All research participants provided their writ-
ten, informed consents [11].

2.2 Criterion for inclusion and exclusion

2.2.1 Inclusion criteria
• Patients who are 20 years of age or older and are ca-

pable of undergoing heart surgery (valve operation 
or Coronary Artery Bypass Grafting (CABG) 2).

2.2.2 Exclusion criteria 
• Patients that are under 20 years old
• Patients undergoing dialysis due to end-stage renal 

impairment;
• Peripheral neuropathy is present
• Glasgow Coma Scale score: <13 individuals receiv-

ing treatment for chronic pain
• Chronic inflammatory illness patients were not al-

lowed to participate in the trial.

2.3. Techniques 
In the electronic medical records, both the surgi-

cal and clinical elements of the medical operations 
were documented. In making the decision, we took 
into account the following criteria: The following are 
some additional aspects that also need to be taken 
into account: age, BMI, left ventricular ejection frac-
tion (EF) with less than 50%, WBC count, work sta-
tus, cigarette usage, diabetic, location of residence, 
educational achievement, relationship status, NRS, 
and CES-D depression scores were taken into con-
sideration.

2.4. Analysis of pain and depression
• The amount of pain was determined with the use 

of a NRS,  which is an 11-point measure wherein 
the 0 represents the lack of whatever pain and 10 
represents the highest level of pain. PS was divided 
into two groups based on NRS values: those with 
no pain or moderate pain (values 0 to 6) and those 
with severe pain (values 7 to 10). This was conduct-
ed owing to the fact that prior research has shown 
that persistent pain, while undergoing treatment 
for depression, is associated with considerably 
poorer clinical outcomes. This led to the decision 
to do the study (values of 7 to 10). 

• For the purpose of quantifying depression scores 
in patients, the CES-D scale was used. This mea-
sure has shown high reliability across a variety of 
patient groups. On a Likert scale ranging from 0 
(the least) to 60 (the greatest), the self-reported 
survey with questionnaires examines psycholog-
ical distress. The scores range from 0 (the least) 
to 60 (highest). On the basis of previous research, 
depression scores were classified into the following 
three categories: no depression (level-1, CES-D less 
than15), mild depression (level-2, CES-D between 
16 and 26), and severe to moderate depression (lev-
el-1, CES-D less than 27).
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2.5. Statistical analysis
Utilizing SPSS, a statistical analysis was carried out. 

Statistics were presented as mean±SE. The goal of this 
research is to look at the PS longitudinally across all 
assessment points of time, analysis of variance (ANO-
VA) using one-way data from repeated measures was 
carried out. To determine the rate of pain, just multi-
ply the amount of patients who are experiencing pain 
by the total patients in the group. One-way ANOVA 
was used to conduct a continuous comparison of the 
depression ratings collected at different evaluation 
time points. To use an independent - samples t test, the 
CES-D scores of patients who described participants 
who reported experiencing severe pain (NRS value of 
7 to 10) currently after operation were compared to 
patients who reported having no pain to moderate dis-
comfort following surgery (NRS value of 0 to 6). This 
comparison took place pre-operatively, during hospi-
talization, and ten days immediately following release. 
In order to investigate the relationship that was seen 
among PS categorization and either the pre-operative 
CES-D or hospitalization, a univariate logistic regres-
sion was carried out. The research focused on the con-
nection between these three factors. Age, gender, dia-
betes, EF, BMI, and smoking habits were all taken into 
consideration. CES-D and ten days after CES-D the 
patient was discharged. After running multivariable 
logistic regression, it was a requirement that all com-
ponents with a statistical significance of 0.1 be kept in 
the final model. The levels of depression in patients 
who were experiencing severe pain were compared 
to those who were experiencing moderate pain or no 
pain at all, and the results of this comparison were an-
alysed using a t-test for independent samples. In order 
to be declared statistically relevant, the p-value has to 
be lower than 0.05.

It is carried through a two-way ANOVA. In order 
to examine the change in WBC levels over time (NRS 
7–10), an ANOVA was performed in order to evaluate 
the two categories of pain, namely severe, no, moder-
ate pain (NRS of 0 to 6). A 0.05 p-value was regarded 
as important. Using the Pearson correlation coeffi-
cient, the preoperative and postoperative relationships 
among pain ratings, CES-D values, and WBC levels 
were evaluated.

3. Results
This research had a total of 98 subjects. There were 

25% female patients, and the average age was 61. The 

average BMI for this patient’s group was 25.5 kg/m2, 
and 36% of the participants had diabetes. 40% of the 
patients were current smokers, and 70 percent of the 
participants had retained (left ventricular EF more 
than 50%). The baseline features of those who report 
having no pain, mild pain, moderate pain, or severe 
pain are shown in table 1.

Table 1
Patients’ baseline features

Features No pain and 
Moderate 

Pain 
(NRS 0 to 6) 

Severe Pain 
(NRS 7 to 

10)

p-value

Age 
BMI (kg/m2)
Gender % (n)
Diabetes %(ns)
EF less than 50% (n)
Non Smoking%(n)

62.4±8.6
27.5±4.0

94.7% 
30.5% 
37.6% 
32.2% 

58.8±9.7
29.44±4.2

70.6% 
45.6% 
22.8% 
45.6% 

0.63
0.30
0.02
0.22
0.12
0.18

From pre-operative levels, pain intensity rose sig-
nificantly throughout hospitalization, reaching a peak 
at Post-Surgical Day (PSD-2) (p <0.0001). During the 
1st week postoperatively and the next seven days of 
follow-up, pain intensity steadily reduced, although it 
remained greater than the baseline values (p <0.0001) 
throughout. In spite of the fact that the number of 
patients who reported pain gradually decreased over 
the course of the 1st week, the number of participants 
who reported moderate (NRS 4 to 6) and severe (NRS 
7 to 10) pain remains higher, with 85% of participants 
reporting moderate–severe pain on PSD-2, 62% on 
PSD-3, 39% on PSD-4, 29% on PSD-5, 24% on PSD-6, 
and 20% on PSD-7. These numbers are represented in 
figure 1, along with the other patients.

Figure 1: Perioperative percentage of patients

Figure 2 show that patients who had severe (NRS 
7 to 10) pain symptoms had considerably greater 
pre-operative CES-D ratings than patients who expe-



882 | Cardiometry | Issue 26. February 2023

rienced no pain or moderate pain (NRS 0 to 6). This 
was the case regardless of whether or not the patients 
had undergone surgery. During hospitalization and 
10 days after release, Ratings on the CES-D exhibited 
a propensity to be greater among those who were ex-
periencing intense pain in comparison to individuals 
who were experiencing no pain or severe pain; howev-
er, the levels did not achieve significance. Individuals 
with no pain or moderate pain. 

Figure 2: CES-D scores

The maximal pain intensity and preoperative 
CES-D scores had a minor correlation (r=0.2, p=0.05), 
according to a Pearson correlation.   In comparison 
to here, there was a correlation that was statistically 
meaningful among the greatest WBC count after sur-
gical procedure and the CES-D values that were ac-
quired during hospitalizations and ten days after par-
ticipants were out of the hospital. This was found to be 
the case even though there was no correlation between 
the two before surgery.

Figure 3 illustrates the results of an ANOVA that 
showed individuals by severe pain (NRS 7 to 10) has 
substantially greater range of WBC than participants 
with minimal to mild pain (NRS 0 to 6). WBC levels in 
both groups improved from pre-surgery and increased 
at day 2 post-surgery, after which they progressively 
decreased.

Pre-surgical CES-D, gender, and high BMI are sig-
nificant predictors of PS while in the hospital, accord-
ing to a Univariate analysis (Table 2). Preoperative 

Figure 3: WBC level

Table 2
Independent factors of post-operative PS

Features Univariable Analysis or 
(95%Confidence Interval)

P-value Multivariable Analysis or 
(95% Confidence Interval)

P-value 

Age 096 (0.918-1.004) 0.06 ---- ----
Gender 7.41 (1.959-28.05) 0.003 13.734 (2.67-70.48) 0.002
BMI 1.11 (1.009-1.242) 0.035 1.15(1.024-1.3) 0.021
Pre-sur CES-D 1.05 (1.01-1.009) 0.017 1.06 (1.009-1.114) 0.024
CES-D hospitalisation 1.01 (.98-1.06) 0.36 ---- -----
CES-D 10 Day Post Dispersion 1.03 (.98-0.06) 0.356 ---- -----
Diabetes 0.54 (0.22-1.19) 0.124 ---- -----
EF 2.05 (0.84-4.97) 0.117 4.26 (1.39-13.07) 0.012
No Smoking 0.58 (0.252)-1.288) 0.176 0.317 (0.112-0.9) 0.031
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CES-D, gender, decreased left ventricular EF (less than 
50%), BMI, and smoking were linked to higher maxi-
mum pain levels in a multivariate model (Nagelkerke 
R2=0.40,χ2=35.2 p < 0.001).

4. Discussion 
The most important finding from this line of study 

was that individuals who experienced serious suffer-
ing after operation had much greater depression levels 
before to the operation than those who had no pain 
or severe surgical pain. According to the findings of 
many studies, individuals who have had heart sur-
gery report a higher incidence of depressed symptoms 
[12]. Preoperative anxiety assessment may help deter-
mine whether individuals need more care after sur-
gery since uncontrolled pain after heart surgery raises 
the risk of morbidity [13]. Additionally, it’s probable 
that depression therapy before to surgery can lessen 
the likelihood that a patient would have severe pain 
after heart surgery. Additionally, it has been shown 
that treatments that concentrate on lifestyle adjust-
ment, such as giving up smoking before the surgery, 
are good for much treatment practice, and there is a 
possibility that these treatments might be effective for 
the treatment of pain [14]. In our patient population, 
the pain was at its worst shortly after operation, that 
is in line with what is being reported in the research 
at the moment [15]. In addition to depressed symp-
toms, trauma related to the operation and high WBC 
levels brought on by the surgery may also play a role 
in post-surgical pain [16]. According to the findings 
of our research, there is a statistically significant con-
nection between the quantities of WBC  and the de-
grees of pain experienced during the hospitalization 
process. Nevertheless, our findings of a link among 
higher WBC and CES-D scores values are comparable 
to those of a previous meta-analysis, It shown a link 
between severe depressive illness and generalized leu-
copenia. This discovery was made by looking at a large 
number of studies. It is essential for the direction of 
future study to determine whether or not individuals 
who fall into this group might perhaps gain from such 
a multi-pronged strategy that tackles either depression 
or pain.

5. Conclusion 
Post cardiac surgery, patients reported significant-

ly higher levels of discomfort, and this increase was 
associated with symptoms of sadness, gender, cardiac 

function, body mass index, and smoking. These vari-
ables could be used as a starting point for detection 
and treatment to help stop the progression of acute 
pain into chronic pain. Physicians should also expect 
those who have higher CES-D scores to have more 
pain. The necessity for depression screening to be used 
as part of pre-operative patient treatment is highlight-
ed by the high depressed ratings discovered post-op-
eratively. Future studies should examine the efficacy of 
post-cardiac surgery pain management strategies and 
ascertain if using antidepressants during preoperative 
care has an impact on patient outcomes.
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Abstract
Background: Heart surgery (HS) complications such as renal dam-
age (RD), which is a frequent and major consequence, are linked to 
higher mortality and morbidity rates as well as a significant financial 
burden. Several different pathophysiological ideas might explain the 
multifaceted complexity of the HS-RD pathogenesis.
Aim: The purpose of this research is to identify RD after HS and 
to evaluate the results of diagnostic criteria, pathogenesis, and 
preventative measures.
Methods: This retrospective analysis of HS patients examined the 
occurrence and impact of several definitions of RD, Renal Damage 
Network (RDN), and Kidney Disease: Improving Global Outcomes 
(KDIGO) or risk, injury, failure, loss, and end-stage kidney disease 
(RIFLE). We also defined transient RD and sustained RD.
Results: RIFLE-Risk had the greatest positive probability ratio 
of every definition, continued with sustained RD (positive likeli-
hood ratio = 2.27) for the best definition. 39 patients with KDI-
GO RD and all 80 patients having late RD were excluded from 
the RD defined by RDN criteria.
Conclusion: The pathogenesis, definition, diagnosis, and pre-
ventative measures of RD in HS patients are discussed in this 
article. Based on the capacity to forecast short-term mortality, 
the risk was shown to be the most accurate definition of RD, 
followed by injury, failure, loss, and end-stage RD.
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1. Introduction
Chronic kidney disease (CKD) and proteinuria are 

both strongly associated with earlier RD. In contrast 
to CKD, which is characterized by kidney damage or 
renal damage for 3 months or above, RD is defined as 
a medical disorder characterized by a fast reduction in 
nephropathy, RD and CKD appear to be understood 
in various ways [1]. New evidence suggests, though, 
that RD & CKD are not always mutually exclusive, 
but may coexist on a spectrum, with those who suf-
fer from chronic RD being at greater risk for devel-
oping de novo CKD or experiencing an improvement 
in their existing CKD. RD which can last for seven 
days or more after exposure is a disease that is causing 
more people to worry as it could be important in the 
transition from RD to CKD [2]. RD is defined as the 
course of illness of acute or prolonged loss and/or loss 
of kidney function occurring within 7–90 days after 
an RD-disruptive occurrence. When a patient’s renal 
function does not entirely improve within seven days, 
it is generally believed that RD will result, and if the 
RD does not recover, CKD will eventually develop [3]. 

However, the RD trajectory continues to be com-
pletely understood. The second most usual feature of 
RD, HS-related RD, has a significant in-hospital death 
rate. Additionally, it has been shown that HS-RD pres-
ents a CKD risk. One distinguishing feature of HS-RD 
is its complicated pathophysiology, which involves 
elements such as hypotension, physiological stress-
es such as cardiopulmonary failure, inflammation, 
peroxidation, neurohormonal factors, endotoxemia 
drugs, or post-operative disease. Other characteristics 
include the various dates and times of occurrence and 
the diverse diagnostic courses (transient or persistent 
renal dysfunction). While RD occurring soon after 
cardiac surgery is thoroughly studied, RD following 
cardiac surgery is still understudied [4]. Up to 40% of 
patients with RD following HS (RD-HS) need at least 
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temporary renal replacement (RRT) treatment and 
this number is closer to 3%. Patients with severe RD 
face challenges such as increased medical costs, a 3- to 
8-fold increase in perioperative death, and lengthier 
ICU and inpatient stays. After three years, about 25% 
of RD patients will still have the condition. RD-HS has 
extraordinary economic impacts [5]. Figure 1 depicts 
the pathophysiology pathways of RD-HS.

In this paper [6], they discuss the many pathways 
and risk factors that might lead to renal damage, as 
well as the definition of cardiac surgery associated 
with acute kidney injury (CSA-AKI). This study will 
examine the current hypotheses about the etiology of 
CSA-AKI and will describe the course of the disease of 
this condition. Using serum creatinine or urine output 
alone to predict AKI after cardiac surgery is inaccu-
rate. They aimed to learn whether treatments brought 
about by increased UB lessen the occurrence of stages 
2 and 3 of AKI in patients who had just had heart sur-
gery. When used as a therapeutic adjunct after heart 
surgery, regular UB measurement and activation of an 
AKRT may be quite helpful [7]. 

Preventing AKI in children requires better cardiac 
bypass procedures, better renal perfusion, and the elim-
ination of risk factors that contribute to AKI in children. 
Predicting the onset of postoperative AKI is much easier 
with the use of early and intermediate indicators. Pre-
ventative measures, renal support, and developments in 
hemofiltration procedures have led to an increase in sur-
vival rates. Children and babies are expected to grow and 
develop further [8]. The author [9] investigated wheth-
er or not preoperative creatinine levels were related to 
worse outcomes after operations. Creatinine levels above 
the “baseline” level at the time of operation are linked to 
more complications thereafter. Before surgery, creatinine 
levels should be set as a baseline, and any postoperative 
variations in creatinine levels should require analysis of 
the data. Patients undergoing cardiopulmonary bypass 
(CPB) experience hemolysis, which is characterized by 
the generation of free hemoglobin (Hb). However, the 
variations in RBC-derived extracellular vesicles during 
CPB have not been examined, and it is unclear if exo-
somes (Exos) produced from red blood cells (RBCs) dis-
charged during CPB are released due to AKI [10].

Figure 1: Pathophysiological pathways in RD-HS
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This retrospective analysis evaluates the pathogen-
esis of AKI, categorization and definition, diagnostic 
criteria, and new biomarkers that are accessible, as 
well as the often employed and optimistic preventative 
methods in cardiac surgery patients.

The rest of the paper is organized as follows. Section 
2 depicts the methods, section 3 presents the results, 
section 4 presents the discussion, and section 5 depicts 
the conclusion and future scope of the research.

2. Methods
The majority of adult patients (those older than 

18) who had heart surgery at one facility in 2011 were 
included in this retrospective analysis. The study’s ap-
proval and the need for permission were both granted 
by Columbia University’s Internal Review Board. Pa-
tients with inadequate records, later part renal disease 
involving RRT, and CKD with serum creatinine (SrC) 
of more than 4 milligrams/decilitre (353 μmol/L) be-
fore operations were also excluded.

2.1 Data collection 
The Columbia University Medical Center per-

formed heart surgery on 2102 patients in total between 
December 3, 2010, and December 23, 2011. Data on 
basic demographics were gathered. The hospital’s elec-
tronic medical record (EMR) systems were accessed to 
gather laboratory and other data. The latest SrC read-
ing from the hospital’s electronic medical record was 
used to calculate the baseline SrC [11]. In the absence 

of a value inside our EMR, we utilized the most recent 
value recorded in a patient’s medical records before the 
surgery. High SrC measurements were taken on each 
surgical day and utilized to determine if a patient de-
veloped RD. Out of the total of 379 children patients, 16 
had a base SrC of more than 4 mg/dL (353 mol/L), of 
whom 12 needed preoperative RRT. Additionally, 156 
clients had insufficient information to draw any con-
clusions. A total of 1551 of them were used in the study.

2.2 Statistical analysis
Comparing values with a Gaussian distribution 

was done using an independent t-test, and for con-
tinuous variables without a normal distribution, a 
Mann-Whitney u test was employed. Using the Kolm-
ogorov-Smirnov test, the Gaussian distribution was 
established. Chi-square tests were performed to com-
pare categorical data, and the Kaplan-Meier survival 
analysis test was employed. Two-tailed P values were 
used, with a significance threshold of P0.05. Deter-
mined were likelihood ratios, as well as positive and 
negative predictive values. For the statistical analysis, 
SPSS version 20 software was employed.

3. Results
Table 1 provides patient characteristics. The SrC 

measurement obtained the closest to the operation 
period was considered to as the baseline SrC. In 1035 
cases, this happens upon admission on the day of sur-
gery, in 470 cases during two days, in 24 cases in 4 

Table 1
Patient characteristics

Patient characteristics Mortality/90 days N=65 Alive/90 days 
N=1486

All 
N=1551

P value

Preoperative
Age, mean ± SD 73.5 ± 13.9 68.1 ± 16.4 68.1 ±14.1 .68
Female 0(%) 24 (40.0%) 528(37.3%) 552 (37.4%) <.001
Other 15 (23.1%) 286 (19.2%) 301 (19.4%)
Transcatheter valves 2(3.1%) 36 (2.4%) 38(2.5%)
Heart transplantation 1 (1.5%) 21 (1.3%) 21 (1.4%)
Lung transplantation 2 (3.1%) 23 (1.5%) 24 (1.5%)
MVR 4 (6.2%) 82 (5.5%) 86 (5.5%)
MV repair 2 (3.1%) 83 (5.6%) 85 (5.6%)
CABG 16 (24.6%) 374 (25.2%) 390 (25.1%)
AVR 13 (20.0%) 391 (26.3%) 404 (26.0%)
CABG-value 0 (0.0%) 25 (1.7%) 25 (1.6%)

Post-operative
ICU length of stay-mean ± SD 2.3 ± 2.5 1.6 ± 1.5 <.0001
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days, in 6 cases within one week, and also in 16 cases 
and over a week before the surgical procedure.

3.1 Renal damage
Stage I RD according to KDIGO factors was the 

most common (n = 449, 28.9%), continued with stage I 
RD according to RDN factors (n = 410, 26.4%) and RI-
FLE-risk (n = 217, 14.0%). Increases in SrC > 0.3 mg/dL 
(26.5 mol/L) are used to diagnose KDIGO stage I in 191 
participants (42.5%), increases in SrC > 50% were used to 
identify stage I in 41 individuals (9.1%), and both criteria 
were used to identify stage I in 217 individuals (48.3%). A 
significant raise in SrC of much more over 0.3 mg/dL (26.5 
mol/L) within 48 hours was utilized to make a diagnosis 
of RDN stage I in 162 patient populations (39.5%), and in 
246 patients (60%) this rise was used alone to make the di-
agnosis. Two patients (0.5%) had to have an uptick in SrC 
of above 50% but not higher than 0.3 mg/dL (26.5 mol/L) 
within 2 days. In all, 49 participants needed RRT after sur-
gery. The majority of individuals with RD according to 
any other definition also met the criteria for RD according 
to the stage I KDIGO. RIFLE-Risk identified RD in 31 in-
dividuals who did not have RD according to RDN stage 
I criteria. Incidence and correlations between the various 
RD classifications are shown in Figure 2.

Figure 2: Venn diagram of renal damage (RD) after heart sur-
gery (HS)

3.2 Transient, sustained, and late RD
A rise in SrC of greater than 0.3 mg/dL (26.5 

μmol/L) for less than 2 days was seen in 164 individu-
als, while 244 individuals had persistent RD, as shown 
by a long-term increase in SrC of more than 0.3 mg/
dL (26.5 μmol/L) for 3 days or longer. Eighty individ-
uals had normal SrC levels within 48 hours after sur-
gery, with a rise occurring 3 days or later (“late RD”). 
Only 29 of these 80 individuals met the KDIGO stage 
I criteria, and only 24 met the RIFLE-Risk factors. The 

RDN criterion did not apply to any of the individuals 
who presented with late-onset RD. Fifty-one partici-
pants with late RD were not found using any of the 
several published criteria of RD.

3.3 Effect of RD on the outcome
Out of 1551 individuals, 4.2% died before 90 days, 

6.5% died in a year, and 11.2% died within 90 days and 
a year. We analyzed the ability of several forms of RD 
to determine death within 90 days by calculating their 
sensitivity, precision, positive and negative prediction 
values, risk of complications, odds ratios, and probabili-
ty ratios. The negative predictive value of RD definitions 
was high because of the low death rate, but the positive 
predictive value was modest. Positive probability ratio 
for RIFLE-R, followed by persistent RD. Survival curve 
comparison of Kaplan-Meier depicted in figures 3 and 4 
reveal that RIFLE-R and maintained RD had the greater 
mortality rates after 90 days and after 1 year.

Figure 3: Survival of patients with KDIGO-I, RIFIL-R, and RDN-I

Figure 4: Survival of patients with transient, sustained, and late RD
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A MAKE-90 composite objective was reached in 
167 patients. Within the first 90 days, 65 deaths oc-
curred, one patient developed a new need for CRRT, 
and 125 patients saw a 25% or more decline in GFR. 
The MAKE-90 score was positively linked with ev-
erything except the late RD criteria. To determine 
which RD factors were most effective for identifying 
the MAKE-90 aggregate outcomes, we calculated their 
sensitivities, applicability, negative and positive preci-
sion and recall, and probability ratios. Most positively 
predictive was the RIFLE-R, followed by the main-
tained RD for the 90-day deaths.

Patients meeting any RD criterion, including tem-
porary RD, had a lengthier hospital stay than all those 
meetings with no RD criteria. Hospital stay was lon-
gest for participants who have sustained RD and simi-
lar for participants who have KDIGO-I, RIFLE-R, and 
RDN-I RD. Patients without any RD had a median 
length of hospital stay of 7 days (IQR: 5-7 days).

After heart surgery, 17% of our cohort’s RD pa-
tients did not meet RDN criteria for RD until more 
than 48 hours had passed. Only 29 of the 80 pa-
tients with late RD met the KDIGO criteria, while 
only 24 met the RIFLE criteria. Thus, it is clear that 
a significant number of patients with significant RD 
are missed by all RD diagnostic criteria, but espe-
cially by RDN. As a result of even little variations in 
SrC affecting the outcome, the RDN criteria were 
created. Due to SrC’s low cutoff, the RDN criterion 
is very delicate. As a result, the fact that RDN pa-
rameters had a poor ability to predict death is not 
shocking, given they are going to detect many in-
stances in which non-significant variations in SrC 
have little bearing on prognosis.

Despite its great sensitivity, RDN criteria failed to 
detect a significant number of patients with late-stage 
RD because they restricted the rise in SrC to the first 
48 hours after surgery. Although significant renal im-
pairment may have occurred during heart surgery, 
haemodilution from cardiopulmonary bypass might 
make initial SrC levels after surgery looks lower than 
preoperative rates. Renal damage that continues after 
surgery might add further time before RD manifests 
clinically. It may take several days for SrC to develop 
after a drop in glomerular filtration rate, depending on 
factors such as body mass index (BMI), sex, muscular 
strength, and diet. After heart surgery, any definition 
of RD should account for a longer length of time be-
yond 48 hours.

4. Discussion
Accurate identification of RD after HS is essential 

to enable early management (by preventing subse-
quent nephrotoxic insults from developing), especially 
in the wake of the probability of prolonged hospital-
ization and increased death rate in these participants. 
When employed for clinical detection, late diagno-
sis, however, might also provide challenges since by 
the time RD is identified; it is to take a long time for 
any treatment. Further study on epidemiology and 
research on clinical diagnosis may benefit from two 
distinct definitions of RD, one early and one late. As 
the point in time after which an increase in SrC char-
acterized RD, we employed the time of operation. The 
study investigated RD following heart surgery often 
follows this protocol, however other kidney assaults 
like late shocks or infections could be the true reason 
for a late increase in SrC. Current definitions of RD 
cannot effectively account for these additional insults 
because they are difficult to recognize in retrospect 
[12]. It has been found that patients having undergone 
extensive (non-cardiac) surgery who experience sus-
tained increases in SrC have inherent proximal tubules 
harm, as compared to patients who have experienced 
transitory raises in SrC17 (lasting less than 72 hours), 
that are either likely to reflect the perennial absence of 
appropriate [13].

This may not be the case for individuals having 
heart surgery since they often recover from the pro-
cedure with good hydration and do not initially have 
pre-renal azotemia. We hypothesize that long-lasting 
injuries, such as those resulting from high vasodilator 
requirements or cardiac arrhythmias, are less common 
than those sustained after surgery because of their fo-
cus on assessing the incidence of intraoperative dam-
age [14]. However, establishing a threshold of 72 hours 
is arbitrary and may not be the best way to distinguish 
between temporary and persistent RD following car-
diac surgery. If RD develops early after heart surgery, 
it may be a sign that the injuries sustained were minor, 
allowing the kidneys to quickly heal.

Even while RIFLER and persistent RD only partial-
ly overlapped, both demonstrated a strong prediction 
potential for short-term mortality. Surprisingly, only 
3 of the 80 patients who had late RD died within 90 
days after their operation [15]. In this study, we did 
not include urine output in the diagnosis of RD limits 
our analysis, and subsequent investigations have high-
lighted the impact of poor urine output on outcomes 
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irrespective of elevated SrC. However, the majority of 
these investigations were severely unwell, non-cardiac 
surgical, general patients. Because the administration 
of mannitol in the cardiopulmonary bypass priming 
fluid often affects urine output following cardiac sur-
gery, urine output criteria have been left out of the ma-
jority of research.

5. Conclusion
RIFLE-R and persistent RD are the RD criteria 

most relevant following cardiac surgery among those 
investigated here because they had the strongest asso-
ciations with unfavorable outcomes. The most sensi-
tive criteria, KDIGO, nonetheless classify a huge per-
centage of individuals as having RD, even though this 
may not be clinically meaningful. Despite being nearly 
as comprehensive as KDIGO criteria, RDN criteria are 
not especially helpful following cardiac surgery since 
they miss a significant percentage of patients. Inves-
tigating if particular definitions should be made for 
various RD causes and situations may be valuable. 
The association between RD following HS and 90-
day mortality, 90-day renal prognosis, and 1-year fol-
low-up raises the possibility that this specific clinical 
situation needs to be given more attention.

5.1 Future scope
Since there are many different forms of cardiac sur-

gery, our study’s findings should apply to all of them. 
However, in groups not undergoing heart surgery, the 
risk of RD may be significantly different. Changes in 
SrC that might be brought on by either intrinsic tubu-
lar damage or persistent azotemia are included in all 
definitions of RD. Future definitions should be creat-
ed to differentiate between these two distinct entities, 
maybe based on additional biomarkers, to enhance 
the generally poor performance of existing definitions 
of RD.

5.2 Limitations
There are a few limitations to this research. To 

begin, we were unable to collect data on nephrotox-
ic drugs used during surgery, such as contrast media, 
which are known to slow the recovery of kidney in-
jury. Therefore, the absence of these data might be a 
significant drawback for this research. Second, the 
definition of RD phases did not take urine output into 
account. Even while RD might be better described 
based on both SrC and urine output, it is difficult to 

measure urine output daily in individuals in the late 
stages of HS because the bulk of these patients was dis-
charged from the ICU to regular hospitals or homes. 
Thus, it was decided that the definition of RD based 
on SrC was fair. Further research is necessary since the 
criteria, which included urine production, may have 
changed the outcomes. Third, the HS database at Co-
lumbia University was used for this investigation. As a 
result, the present research may not be easily extrapo-
lated to certain other nations and ethnicities with dis-
tinct healthcare systems.
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Abstract 
Objective: Abdominal Aortic aneurysms (AAA) are pathological 
aortic dilations that can rupture and result in up to 90% overall 
mortality. These lesions have a strong inflammatory substrate 
since atherosclerosis, which is undoubtedly related to inflam-
mation, also predisposes patients to develop abdominal aorta 
aneurysms. The primary purpose of the research was to exam-
ine the role that inflammation in the aortic wall plays in the de-
velopment, prognosis, and management of aortic aneurysms. 
Material and methods: This prospective, non-randomized 
investigation analyzed the cytosolic levels of interleukin-1b, in-
terleukin-6, and tumor necrosis factor in the walls of 57 individ-
uals with aneurysms. Study group 1 consisted of patients with 
ruptured aneurysms (n=11), whereas study group 2 included 
patients with no symptoms from their aneurysms (n=32). There 
were 14 kidney recipients in the control group. Result: The walls 
of rupture aneurysms were shown to have larger and more pro-
nounced inflammatory processes as well as higher levels of the 
cytokines cytokine and than asymptomatic aneurysms. In indi-
viduals that have AAA that have ruptured, these findings indicate 
that an inflammatory process plays a key part in the disease. 
Conclusion: It is possible that identifying a way to modulate the 
inflammatory process that occurs in the wall of AAA might play a 
significant role in the prevention of aneurysm rupture. This study 
emphasizes that inflammation provides a role in the develop-
ment, prognosis, and management of aortic aneurysms.
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flammation 

Imprint
Ajay Kumar Gupta, Ashok Kumar Singh, Upendra Sharma U.S. 
A Study on the Role of Inflammatory Process of the Aorta Wall 
in the Development, Prognosis, and Management of Aortic 
Aneurysms. Cardiometry; Issue No. 26; February 2023; p. 892-
897; DOI: 10.18137/cardiometry.2023.26.892897; Available 
from: http://www.cardiometry.net/issues/no26-february-2023/
study-role-inflammatory-process

1. Introduction 
Aortic aneurysms (AA) are characterized by a 

gradual dilatation caused by the aortic wall’s increas-
ing weakening. Depending on their location within the 
body, aneurysms are classified as either thoracic aortic 
(TAA) or abdominal aortic (AAA). Age, male gender, 
and tobacco use are also pathogenetic characteristics 
and risk factors between TAA and AAA. In addition, 
20% of individuals with TAA have inherited gene mu-
tations as a factor [1]. Between 1990 and 2010, the 
death rate by aortic aneurysm rose from 2.49 to 2.78 
per 100,000 people, according to the Global Burden of 
Disease Study 2010. Males had a higher death rate than 
females. Aortic aneurysms can either grow slowly over 
time or suddenly and dramatically change a patient’s 
life. They are often indolent. Rapid diagnosis and sur-
gical repair are required in the event of an acute rup-
ture since the fatality rates in AAA and TAA can reach 
80% and 99%, respectively [2]. Multiple population 
studies have found a strong inverse relationship be-
tween diabetes and AAA incidence, progression, and 
rupture. Metformin, an oral hypoglycemic drug, may 
have a role in this, as we and others have shown. After 
more than 60 years of use, metformin has become the 
most widely prescribed medication for type 2 diabetes 
worldwide [3]. Much of this success can be attributed 
to metformin’s low risk of side effects, positive met-
abolic benefits (such as decreasing cholesterol), and 
ability to prevent cardiovascular events (in addition 
to its effects on glycemic control). An abdominal aor-
tic aneurysm (AAA) is a tumor-like dilatation of the 
aorta that often has a diameter increase of more than 
50%. High rates of atherosclerotic aortic atherosclero-
sis (AAA) are seen in people who already have cardio-
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vascular disease, making it the tenth leading cause of 
mortality in males aged 60 and over. The prevalence 
of AAA has been increasing over the past few years, 
which tracks the overall trend of an aging population. 
Due to the high mortality rate of AAA and the absence 
of adequate medical care, there is a significant risk to 
human life. Aortic media degeneration, elastin break-
down and erosion, and inflammatory cell infiltration 
of the adventitia are all telltale markers of AAA. These 
modifications may result in the breakdown of the aor-
ta’s elastic layered structure, which might then cause 
aneurysmal enlargement and even rupture [4]. 

The researcher’s [5] goal was to examine the distinc-
tions between PVAT and AAA by employing gene ex-
pression and functional testing. These putative routes 
of inflammatory production have the potential to shed 
light on the different drug targets in the treatment of 
AAA. Researchers [6] determined whether Artesu-
nate (AS) could prevent the onset of AAA. Although 
AS was not successful in lowering the incidence of 
AAA, it did successfully lower the diameter of AAA 
in a manner that was independent of hypertension’s 
adverse effects. Researchers [7] focus on a variety of 
different forms of controlled cell death and present a 
framework of their functions in aortic aneurysm and 
dissection (AAD). The knowledge provided here leads 
to future experiments on the molecular processes that 
underlie AAD. A study [8] evaluated how much Cy-
cloastragenol (CAG) has an inhibiting impact on AAA 
and the mechanism associated with everything. CAG 
was given to two different mouse models of AAA and 
was found to lower the incidence of AAA, the dila-
tion of the aorta, and collagen breakdown in the me-
dia in comparison to the control AAA sample treated. 
A study [9] determined that rivaroxaban therapy can 
slow the evolution of experimental AAA and its asso-
ciated processes. By reducing the inflammation of the 
aorta wall brought on by FXa, rivaroxaban may prove 
to be a successful medicinal treatment in slowing the 
development of AAA. The development of AAA ill-
ness was extensively examined within that effort to 
correlate changes in the microstructure, histology, 
and mechanics [10]. Researchers [11] analyzed FcγR 
expression in AAA lesions and investigated wheth-
er blocking FcγR signaling molecules (γ -chain and 
Syk kinase) affects AAA development in mice. The 
key hormonal regulator of energy balance has been 
identified as fibroblast growth factor 21 (FGF21), an 
increase of this protein is shown in several metabolic 

and cardiovascular illnesses. FGF21 signaling has been 
linked to the etiology of abdominal aortic aneurysms 
in studies (AAA). They will look into the connection 
between AAA development and FGF21 [12].

The purpose of this study was to identify the fac-
tors that dominate the inflammatory process, deter-
mine within the development prognosis and manage-
ment AAA wall they are located, and compare them to 
the way the aneurysm presents clinically. 

The rest of this study is organized as follows: Part 
2 introduces the suggested method. The research re-
sults are in Part 3. Part 4 contains the discussion. Part 
5 contains the conclusion. 

2. Material and methods

2.1. Study selection
The atherosclerotic AAA surgical cohort included 

43 patients without macroscopic inflammatory alter-
ations, and the trial was prospective and non-random-
ized. A majority of the patients were above the age of 
70. (61-78). Based on how the AAA was presented, 
the group was split in half. Patients who required 
immediate attention due to a rupture made up study 
group 1 (n=11). At 85 millimeters, the biggest AAA 
was the largest ever recorded [13]. There were seven 
males and four women in this subgroup, with an aver-
age age of 68.3 (ranging from 61 to 77). study group 2 
(n=32) included individuals with asymptomatic AAAs 
whose diameter was less than 50mm as determined by 
ultrasonography or CT. Subgroup II AAA measured 
up to 100 millimeters in diameter at its widest point. 
Patients ranged in age from 62 to 78, with the aver-
age being 68.7, and there were 25 males and 7 women. 
Kidneys from 14 deceased donors were used in the 
transplantation study as a comparison group. Donors 
were chosen to be of a similar age and sex distribu-
tion as the aneurysm group, with a mean age of 59.5 
(range: 50-78) and a men-to-women ratio of 3:1.

2.2. Preparation of the study design 
Cytosolic levels of TNFα, IL 1β, 6, and 8 in these 

same individuals were also measured. The wall sam-
ples were instantly frozen to 70oC with liquid nitrogen 
after being cleaned of thrombus with iced saline. The 
samples underwent oscillatory mill permanent liq-
uid nitrogen cooling to homogenize them to particles 
smaller than <0.001 mm. To obtain a homogeneous 
powder, we utilized TRIS-homogenized saline (pH 
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7.4) with 1 mM monothioglycerol, and then it was 
ultracentrifuged (105 000g/L) at to remove the excess 
liquid. The Bradford technique was used to measure 
the amount of protein in the supernatant. Enzymo-
immunoanalytical methods were used to measure 
the quantities of cytosolic cytokines. The coefficients 
of variation for each technique used were 8% for in-
tra-assay variation and <10% for inter-assay variation. 
A sandwich-type test with two immunological phases 
was the general idea behind the enzymoimmunoana-
lytic approach. To begin isolating cytokines, a mono-
clonal anti-cytokine antibody was immobilized on the 
sides of microtitre plates. We then fused an additional 
monoclonal anti-cytokine antibody with the enzyme 
acetylcholinesterase. The concentration of cytokines 
in the sample or standard was directly correlated to 
the intensity of the color created when the wells were 
emptied, cleaned, and the binding enzymatic activity 
was assessed using a chromogenic substrate.

2.3. Prognosis and management
The diagnosis of AAA usually comes about by mistake 

when an imaging test is performed because the patient 
has a concomitant condition. In certain nations, ultra-
sound scans are used in screening programs targeted at 
specific risk populations. These programs have demon-
strated their efficacy and affordability. An AAA is now 
managed conservatively when its diameter is kept be-
tween 3 and 5 cm. It relies on regular imaging follow-ups, 
strict management of cardiovascular risk factors, and 
medical therapy with anti-platelet drugs and stains, de-
spite the lack of an effective pharmaceutical therapy that 
can halt its development or prevent a rupture. So long as 
the diameter of the AAA does not exceed 5.5 centime-
ters, this management strategy will be sufficient. Surgery 
is typically the best course of treatment in these situa-
tions when the danger of rupture outweighs the risk of 
surgical intervention. This decision can be made sooner 
if symptoms are present or the AAA is growing rapidly. 
Individual characteristics, AAA form, and AAA position 
all have a role, open surgery or intravascular intervention 
may be used during the surgical intervention. The aorta’s 
width, the rate of expansion, and the patient’s possible 
surgical risk will all play a role in determining whether a 
patient qualifies for a certain form of therapy. There has 
been a long-held belief that intravascular intervention 
has greater perioperative survival; even though multiple 
studies have shown that long-term survival is equivalent 
for both types of therapy. However, the increased risk 

of delayed ruptures after intravascular intervention re-
mains a cause for concern and highlights the need for a 
new investigation and corrective treatments.

2.4. Statistical analysis
Statistical Analyses Software was used for the statistical 

analysis. Results were computed using means/SD, and Wil-
coxon and Kruskal-Wallis tests, which are non-paramet-
ric, were used for the statistical analysis, with a significance 
level of p<0.05. Mann-Whitney U Test When comparing 
continuous variables, the U test or another comparison 
method was utilized. For this reason, we used the Fisher 
exact test to analyze our categorical data. The relationship 
between measured factors and the AAA growth rate was 
described using Spearman rank correlation.

3. Result 
In patients who had surgery after a burst AAA, in-

flammatory alterations inside the aneurysm wall were 
more evident than in the asymptomatic aneurysms. Nu-
merous inflammatory infiltrates resembling secondary 
lymphatic follicles were seen in the media. Labeling of 
follicular dendritic cells with a CD 21 antibody during 
immunohistochemistry established their presence. The 
bulk of lymphocytes inside the inflammatory infiltrates 
were B-cell precursors, as evidenced by their positive 
staining for the leukocyte common antigen. There was a 
polyclonal distribution of different types of immunoglob-
ulin light chains throughout the plasma cell populations. 
The presence of plasma cells was also demonstrated us-
ing electron microscopy. The CD 45 RO staining showed 
that T-lymphocytes were few and widely scattered. It was 
shown that just a small number of neutrophil leukocytes 
(using the neutrophil elastase). It was common for the 
medial vasa vasorum to become dilated and clogged 
with blood as they proliferated. While H&E staining 
failed to reveal smooth muscle cells (SMC) in ruptured 
AAA, labeling against smooth muscle β-actin was suc-
cessful. Positive staining for actin in the cytoplasm was 
also observed in foam cells. It was not possible to quanti-
fy the pace at which muscle cells underwent mitosis, this 
phenotypic switch from contraction to proinflammatory 
was apparent. Aneurysms without symptoms had cyto-
sol levels of IL – 1β, IL6, IL8, and TNFα that were con-
siderably lower than those found in the asymptomatic 
aneurysms’ walls (Table 1). Patients with AAA rupture 
had considerably greater cytosolic amounts of IL6, IL8, 
and TNFα compared to asymptomatic aneurysm wall 
samples (Table 2). None of the cytosolic cytokine levels 
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of patients with intra- or retro-peritoneal rupture were 
significantly different from one another.

The growth rate of the patient is shown in Figure 
1. A potentially lethal condition is AAA. A tiny AAA 
that grows throughout six months of follow-up is re-
garded as having a high chance of rupturing. Smok-
ing individuals tend to experience faster growth than 
those who have diabetes or peripheral artery disease. 
According to analyses on attachment population sub-
groups, which are oriented towards the main risk pa-
tients and may not accurately reflect the real nature 
of aortic aneurysm disease, aortic aneurysm (AA) 
growth rates have been reported to be about 1 mm per 
year. The growth rate of patients with asymptomatic 
aneurysms was found to be much greater than that of 
patients with ruptured aneurysms and controls.

Figure 1: Growth rate of the patients

Figure 2 shows the relative expression level of the 
patient’s genes.  Gene expression levels for IL6, IL8, and 
TNF-α in AAA caused by elastase. Aneurysms that have 
ruptured, those asymptomatic, and the control blood 

volume of the abdominal aorta, as described in the text. 
On day 14, tissues were taken from the aneurysmal ab-
dominal aorta and the unaffected thoracic aorta in kid-
ney donors that acted as controls. Using the expression 
of β-actin as an internal standard, RT-PCR was used to 
determine the relative abundance of mRNA transcripts. 
In ruptured aneurysms, asymptomatic aneurysms, and 
control groups, the relative gene expression level of IL-8 
is higher than that of IL-6 and TNF- α

Figure 2: Relative expression level of the patients

Figure 3 depicts the patients with age-related AAA. 
Above 50-year-olds seldom get AAA. Between the 
ages of 60 and 65, one in 1,000 people gets an AAA, 
and the likelihood of developing one increases with 
age. AAA is found in 25 males and 7 females over the 
age of 65, according to screening. Aorta wall thinning 
leads to bulging. Smoking and high blood pressure are 
likely to raise the chance of an aneurysm, but the exact 
reason for this weakening is unknown. In males over 
65, AAAs are most prevalent. Over 1 in 50 of all fatali-
ties in this group is caused by ruptures.

Table 1
Asymptomatic AAA cytosolic cytokine levels compared to controls

Study Participants (n) Interleukin -1b Interleukin -6 Interleukin -8 TNFα
Kruskal-Wallis - P<0.0001 P<0.0001 P<0.0001 P<0.0001
AAA 32 33.5938.5 526.9467.9 216.1444.7 16.021.9
Controls 14 4.72.6 26.312.9 31.3911.4 8.68.2
Wilcoxon - P<0.001 P<0.0001 P<0.0001 P<0.0001

Table 2
RUP and AAA patients’ cytosolic cytokines correlate.

Study Patients (n) Interleukin -1b Interleukin -6 Interleukin -8 TNFα
RUP 11 51.7±64.8 1052.7±626.9 476.6±360.3 127.1±220.6
AAA 32 34.5±37.5 527.9±468.9 271±443.7 15.0±22.9
Kruskal-Wallis - P<0.53 P<0.001 P<0.0003 P<0.002
Wilcoxon - P<0.54 P<0.001 P<0.0003 P<0.002
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Figure 3: Patients with age-related AAA

4. Discussion 
The complicated pathophysiology and develop-

ment of AAA lead to a reduction in the aortic wall. The 
infrarenal aorta, which is mechanically distinct from 
the thoracic aorta, is the most common site of AAA 
formation. These modifications increase mechanical 
stress. Due to a shortage of ductus arteriosus vasorum, 
which provides the aortic wall with food and oxygen, 
this section of the aorta is especially susceptible to in-
jury. The cytokine levels of individuals with AAA were 
found to be significantly higher compared to those of 
donor aortas. It has been found that patients with AAA 
had elevated levels of IL-1β, IL6, IL8, and TNF-α [14], 
which may suggest that cytokines have a significant 
role in the development of aneurysms. High amounts 
of IL6, IL8, and TNF-α in the wall of burst aneurysms, 
as well as inflammatory infiltrates composed of Band 
T lymphocytes and macrophages, were found in the 
study [15], suggesting inflammation had a substantial 
part in the process contributing to aneurysm rupture. 
Plasma cytokine levels increase after a AAA rupture, 
which is followed by a systemic inflammatory reac-
tion. Based on the fact that asymptomatic aneurysms 
have higher cytokine levels than symptomatic aneu-
rysms, the strongest inflammatory process seen in 
ruptured AAAs is probably not due to a sudden in-
crease in plasma cytokines as a result of the injury, 
but rather to a long-standing inflammatory process 
within the AAA itself. The majority of macrophage 
IL6 is produced, and it contributes to inflammation 
by stimulating T- and B-lymphocytes [16]. The AAA 
wall has been discovered to have high quantities of im-
munoglobulins, and these levels are probably directly 
related to IL-6 levels. It has been questioned whether 
IL6 has a favorable impact on the autoimmune pro-
cesses in the AAA wall. Cells including monocytes, 
endothelium, T lymphocytes, and fibroblasts produce 

the majority of IL8. The essential neutrophil chemo-
tactic agent is IL8, which indirectly promotes neutro-
phil aggregation in the aneurysm wall by impeding 
their mobility [17]. It has a significant impact on the 
extracellular matrix’s disintegration and has an imme-
diate impact on macrophages’ capacity to make MMP. 
Activated lymphocytes, macrophages, granulocytes, 
and fibroblasts all emit TNF-α. It has inflammatory 
effects and strongly encourages angiogenesis, which 
is essential for the growth of AAA. Increased MMP 
production was seen, mainly in the AAA wall angio-
genesis zones. Similar to previous research, this study 
demonstrated that the levels of TNF-α in the walls of 
asymptomatic aneurysms were much greater than in 
donor aortas. Aneurysm walls showed the greatest 
TNF-α values and the most significant inflammatory 
alterations, highlighting the involvement of inflamma-
tion in AAA symptoms [18]. The exact role of TNF-α 
in aneurysmal dilatation is yet unknown. Combining 
the morphological and clinical data of asymptomat-
ic and burst aneurysms from this research, it is clear 
those regions of vascular structures, particularly rup-
tured AAAs, present areas of intense inflammatory 
cell infiltration. This is in line with the increased IL6, 
IL8, and TNFα levels found in this specific AAA.

5. Conclusion
Aneurysm ruptures demonstrate the most intense in-

flammatory reaction. The cell has significantly degraded 
as a result of this reaction, and aneurysm rupture, the 
most disastrous outcome, has also occurred. The find-
ings of this study are consistent with evidence from the 
literature and imply that anti-inflammatory drugs may 
be effective in reducing or blocking the inflammatory 
response inside the aorta’s wall, which may be crucial 
in avoiding AAA development and rupture. The lack of 
sufficient clinical data for the anonymous organ trans-
plant patients in the control group was a drawback of 
the current investigation. The comparability of the re-
search groups may be impacted by the use of glyburide 
or other antidiabetic or antihypertensive drugs, which 
may have an impact on inflammasome activity. Future 
randomised clinical trials will show if expression level of 
adhesion molecules are also an appropriate technique for 
keeping track of patients with minor AAAs.
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Abstract
Objective: Heritable Thoracic Aortic (HTA) disease is charac-
terized by pathogenic variants in eleven genes, even though 
there is insufficient data to categorise the First Aortic Events 
(FAE) risk related to such genes.
Methods: The chance of FAE was estimated for a retrospective 
cohort of probands and families with rare mutations in sev-
en genes for HTA disease (n=1,028) using the gene variables, 
pathogenic variation class, gender, proband status, and region 
of recruitment.
Results: Both the Smooth Muscle Contraction (SMC) genes 
(MYLK, ACTA2, and PRKG1; P =0.002) and the Loeys-Dietz 
syndrome genes (TGFBR1, TGFBR2, TGFB2, and SMAD3; P< 
0.0001), which encodes a protein in the Transforming Growth 
Factor (TGF)-b pathway, showed significant variations in aortic 
event risk. In contrast to those who received elective aneurysm 
treatment, participants with variations in TGFBR2 had a reduced 
cumulative incidence of type-A aortic dissection. Participants 
with mutations in MYLK, ACTA2, PRKG1, and SMAD3 had consis-
tently higher incidences of type-A aortic dissection. Compared 
to other genes, PRKG1, ACTA2, and TGFBR2 exhibited a higher 
Cumulative Incidence (CI) of type B aortic dissection. Even if 
proband status, gender, and recruiting location were taken into 
consideration, there was a noticeably higher risk of an FAE with 
childhood onset associated with specific polymorphisms in the 
gene ACTA2 and TGFBR2.
Conclusion: Data on FAE in people with HTA disease that are 
gene and variant-specific assist personalized aortic monitoring 
and clinical care.
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1. Introduction
Type-A aortic dissections, which may be fatal, are 

more likely to occur when thoracic aortic aneurysms 
grow over time [1]. If at-risk patients are recognised 
first and then arteries are medically treated as soon 
as is practical, these anatomies may be avoided [2]. 
It’s significant to note that up to 20% of individuals 
with thoracic aortic disease have a family history of 
the condition despite the absence of syndromic symp-
toms. Although non-syndromic HTA disease without 
MFS or LDS systemic characteristics has been linked 
to other genes, including pathogenic variants of the 
FBN1 and TGFb genes. According to the function of 
their respective proteins, the extracellular matrix pro-
teins LOX, FBN1, and COL3A1; TGFBR1, TGFBR2, 
SMAD3, and TGFB2; and the SMC proteins MYLK, 
ACTA2, PRKG1 and MYH11 are the eleven genes 
having a clear relationship with HTA disease [3].MFS 
patients who suffer from thoracic aortic disease have 
benefited from consistent progress in clinical therapy 
over the last 60 years.To describe the whole range of 
pathogenic mutations in new HTA disease genes and 
their natural histories, the Montalcino Aortic Consor-
tium (MAC) was founded. The MAC first gathered 
information on patients with TGFBR1 and TGFBR2 
pathogenic variations, then information on SMAD3 
variants, and utilised this information to improve care 
guidelines for aortic illness in these patients [4]. For 
patients who have harmful ACTA2 and MYLK muta-
tions, the MAC has also looked at the possibility and 
offered therapeutic suggestions [5]. 

The clinical and genetic characteristics of indi-
viduals with thoracic aortic aneurysm and dissection 
were investigated in this study [6]. Further research 
was done on the relationship between genotype and 
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phenotype as well as the surgical outcomes of the pa-
tients. Despite the potentially deadly natural course, 
early detection and preventative surgical intervention 
enable restoration of a nearly normal life expectancy 
in TAAD patients, highlighting the crucial value of 
screening exams. Over 30% of non-syndromic TAAD 
patients have a genetic mutation in one or more of the 
more than 30 TAAD disease-causing genes that have 
been discovered to far [7].The ACMG classification 
tool from VarSome proved helpful in determining 
the pathogenicity of new genetic variations in our 
sample of unrelated TAAD patients [8]. The molec-
ular pathologic spectrum of TAAD was investigated 
using next-generation sequencing (NGS), and the 
future preclinical possibilities of genetic diagnosis in 
study participants at high risk were investigated [9]. 
The aim of study [10] was to suggest the young and 
familial nshTAAD, genetic screening using NGS is ef-
fective. A pathogenic variation may have a predictive 
value that needs to be further researched since it might 
affect treatment.

Thoracic aortic aneurysm and dissection are he-
reditarily susceptible conditions with a variety of 
clinical signs. In this study, HTA disease is defined by 
pathogenic mutations in eleven genes, despite the fact 
that there is not enough information to stratify the risk 
for aortic events linked to these genes.

The remainder of this study is organised into four 
sections: section 2- methods, section 3- results, sec-
tion 4- discussion, and section 5- conclusion.

2. Methods

2.1 Research population
These studies incorporated genotype and clinical 

information from cohorts of patients and their fam-
ilies with uncommon variations in ACTA2, MYLK, 
PRKG1, TGFBR1, TGFBR2, SMAD3, and TGFB2. 
Sites, data collecting, and patient recruiting were all 
previously discussed. The Institutional Review Boards 
of UT Health and the recruiting locations have evalu-
ated and approved this project. Institutions that took 
part in the study were granted authorization to utilise 
disguised data in research. Table 1 represents the gene 
variables. 

2.2 Statistical methods
The parameters were summarized using the medi-

an, IQR, and lowest value or frequencies. The z test was 

performed to examine the gender dispersion for one 
sample (%). The Kaplan-Meier technique was used to 
estimate the cumulative probability of the major ob-
jective, and Univariate Cox regression was used to ac-
count for family clustering in the analysis of differences 
between groups. Based on probabilistic evaluation and 
the Fine and Gray method, with a modification for 
family clustering, we determined the cumulative occur-
rences of distinct first aortic events. In the multivariate 
analysis, we included just variables whose univariate 
P value was less than 0.20. We used the clustered ro-
bust technique to conduct multivariate analyses of the 
risk of a FAE by variant subtype, stratified by gene and 
adjusting for proband status, gender, recruitment area, 
and increases with increased correlation. SPSS, version 
16.1, was used for the statistical study.

3. Results
For this investigation, 218 distinct variations in 7 

HTA disease genes were examined in data from 1,028 
people from 376 families. Patients with V1 variations 
made up 30% of the group, whereas V4 (14%), V5 
(23%), V3 (4%), V7 (4%), V6 (20%), and V2 (5%) were 
the next most common variants. Table 2 represents 
the Attributes of the Study Population Only with Rare 
Variations in Seven HTA Genetic Variations.

Of the 1,028 people, 456 (or 44%) had their FAE at 
a median age of 36 years; these events were classified 
as (n = 151). Only two of the initial elective surger-
ies for aortic aneurysms employed the abdominal 
artery. Without an aortic incident, the median age at 
the most recent follow-up was 29 years. At a median 
age of 45 years, 18% (n = 187) of the population had 
passed away. Males made up 51 percent of the cases. 
35 percent of cases were found in Europe, 60 percent 
in the USA and Canada, and 5 percent each in Japan 
and Australia according to the location of recruitment.

Table 1
Gene variables

Genes Variables
ACTA2 Variants 1 (V1)
MYLK Variants 2 (V2)
PRKG1 Variants 3 (V3)
TGFBR1 Variants 4 (V4)
TGFBR2 Variants 5 (V5)
SMAD3 Variants 6 (V6)
TGFB2 Variants 7 (V7)
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3.1 Composite FAE cumulative probability 
connected with HTAdisease genes

According to Kaplan-Meier estimations of prev-
alence rate of complimentary FAE, participants with 
changes in the TGFb genes (i.e., LDS genes, V4, V5, 
V7 and V6) and those who had variations in the SMC 
genes did not possess a difference CI of FAE (V2, V1, 
and V3). 

Figure 1: Genes were grouped together smooth 
muscle contraction (SMC)and TGF using the protein’s 
activity as a guide and the specific genes within these 
groupings.

Patients with V3 variations had the greatest cu-
mulative odds of an aortic incident among those with 
SMC gene variants (P = 0.002), followed by those with 
V1 and V2 variants. Similar to this, participants with 
variations in the TGFb variables had substantially 
different cumulative risks of aortic events (P 0.0001), 
with V5 and V6 showing the largest and lowest risks, 
respectively.

By the time a person reaches 65 years old, their cu-
mulative risk of a composite aortic event is 70% (95% 
CI: 66.0-74.5). Table 2 shows that those with high lev-
els of V4, V5, V1, and V3 at age 25 had a 15%-27% 
higher risk of a composite aortic event than those with 
low levels of these genes. V4, V5, V1, and V3had an 

above-average cumulative risk at age 65, whereas V6 
and MYLK had a below-average risk. 

3.2 Individual first aortic events cumulative 
incidence associated with HTA disease genes

CI of specific FAE both probands and relations, in 
addition to family and friends alone, were analysed 
using a competing risks framework. Type A aortic dis-
section is more likely among patients with variants in 
V1, V2,V3, and V6 than with elective aortic aneurysm 
surgery, however the HTA disease genes show quite 
different patterns of aortic disease presentation. Indi-
viduals with V5 and V7 variations, on the other end, 
had a reduced prevalence rate of type-A aortic dis-
section compared with those who underwent elective 
aortic aneurysm repair. However, this was not case for 
those who had V4 mutations. Similar results were seen 
when individual genes, including V1, V3, V2, V7, and 
V4 were examined.

After controlling for the effects of family clustering, 
the cumulative incidences of particular FAEs at ages 
25 and 65 are shown in Table 3, along with the P values 
of comparison tests. At age 65, the CI of any FAE was 
lower in V2 (P=0.019) and V6 (P=0.001) than in V1, 
but it was not statistically different in V3, V7, V4, or 
V5. Similar to V1, the CI of aortic dissection in type-A 

Table 2
Attributes of the Study Population Only with Rare Variations in Seven HTA Genetic Variations

Total 
(n=1028)

V1
(n=306)

V2
(n=55)

V3
(n=37)

V6
(n=211)

V7
(n=42)

V4
(n=141)

V5
(n¼236)

No.ofprobands 376(37) 100 (33) 7(13) 4(11) 60(28) 14(33) 72(51) 119(50)
No.ofuniquevariants 218 43 7 1 52 12 41 62
Type of variant
PTC-NMD 129 (11) 0(0) 41(74) 0(0) 72(36) 19(42) 0(0) 0(0)
PTC-nonNMD 90 (8) 0(0) 0(0) 0(0) 29(14) 12(27) 0(0) 50(22)
IFsmalldeletion 8(1) 0(0) 0(0) 0(0) 7 (4) 0(0) 0(0) 0(0)
Missensesubstitution 796 (79) 307(100) 13(23) 38(100) 98(48) 15(36) 145 (101) 187(80)
CNV deletion 9 (1) 0(0) 3(4) 0(0) 7 (4) 0(0) 0(0) 0(0)
Medianage,y 34(18-48) 35(21-50) 47(90-65) 33(22-47) 43(29-54) 37(28-50) 28(17-45) 26(16-39)
Sex
Male 527 (56) 164 (54) 29 (53) 16 (41) 123 (58) 26 (61) 61 (44) 115 (49)
Female 503 (50) 145 (48) 28 (50) 23 (61) 91 (44) 18 (42) 82 (58) 123 (54)
Location of recruitment
Australia 34 (2) 6(2) 0 (0) 0 (0) 0 (0) 0 (0) 16 (11) 14 (6)
Japan 25 (3) 4 (2) 0 (0) 0 (0) 0 (0) 0 (0) 8 (6) 13 (6)
North America 619 (63) 268 (88) 36 (65) 38 (100) 104(50) 32(75) 56 (40) 91 (39)
Europe 354 (37) 32 (11) 20 (37) 0 (0) 109 (52) 12 (27) 63 (44) 120 (51)
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Figure 1: Aortic Event Cumulative Risks Based on Genes and Variants (SMC,TGFand SMC vs TGF)

Figure 2: Aortic Event Cumulative Risks Based on Genes and Variants (V2, V1, and V3)
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Figure 3: Aortic Event Cumulative Risks Based on Genes and Variants (V4, V5 and V7)

Table 3
First Aortic Event Cumulative Incidence for the 7 HTA disease Genes

Gene No.Events CumulativeIncidenceat
25y,%(95%CI)

CumulativeIncidenceat
65y,%(95%CI)

PValue

Type B
V1 31 5 (2.9–8.2) 15(9.4–18.6) Ref
V3 8 11 (3.7–24.3) 20(7.7–35.8) 0.008
V6 8 0(0-0) 7(2.7–13.0) 0.02
V3 4 2 (0.3–8.7) 5(0.9–15.5) 0.097
V4 2 0(0-0) 4(1.2–10.9) 0.018
V7 2 0(0-0) 0(0-0) 0.106
V5 16 2 (0.6–4.7) 12(6.8–18.9) 0.36

Nonspecific thoracic injury arterial dissection
V1 16 1 (0.3–2.8) 9(4.8–13.4) Ref
V3 1 0(0.0–0.0) 5(0.4–15.8) 0.456
V6 5 0(0.0–0.0) 5(1.3–8.4) 0.108
V7 3 0(0.0–0.0) 14 (3.4–30.8) 0.587

TypeB
V1 31 4(2.9–8.2) 15(9.4–18.6) Ref
V2 4 3(0.3–8.8) 6(0.9–15.5) 0.097
V3 8 12(3.7–24.3) 20(7.7–34.9) 0.008
V6 8 0(0-0) 8(2.7–14.0) 0.02
V7 2 0(0-0) 0(0-0) 0.106
V4 4 0(0-0) 5(1.2–10.9) 0.018
V5 16 2(0.6–4.7) 14(6.8–18.9) 0.36

nonspecific thoracic injury arterial dissection
V1 17 1 (0.3–2.8) 9(4.8–13.4) Ref
V3 1 0(0.0–0.0) 5(0.4–15.8) 0.456
V6 4 0(0.0–0.0) 5(1.3–8.4) 0.108
V7 4 0(0.0–0.0) 14 (3.3–30.8) 0.587
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at age 65 did not vary importantly among the other 
genes with V1 (P = 0.049).Aortic dissections in type-B 
were common in people with polymorphisms in the 
V1, V3, and V5 genes between the ages of 25 and 65, 
but they were uncommon in those with mutations in 
other HTA disease genes.

3.3 Composite first aortic event risk, adjusted 
and unadjusted, by variant type

The probability of FAE are revealed in Table 1 by 
evaluating subgroups of 10 or more people who con-
tain variations anticipated to have the same impact on 
the proteins, in specific haploinsufficiency and mis-
sense splice. The median age at the end of the last fol-
low-up without such an event or FAE is shown with 
a list of variants and variant categories. Studies have 
demonstrated that as individual’s age, the frequen-
cies of certain kinds of variations in the V2, V6, and 
V1 chromosomes change. Here, we show that differ-
ent kinds of V5 variants have varied occurrence rates 
depending on age, highly penetrant occurrences in 
childhood are linked to Arg528 alterations, whereas 
phenotype flexibility and an uncertain developmental 
onset are connected with Arg537 changes. The risk of 
Arg179 missense replacements for V1 was substantial-
ly greater than the risk of Arg149 missense replace-
ments, the reference variant type, whereas the risk of 
Arg118 and other variations was much lower. Similar 
to this, the risk of an aortic incident was reduced for 
PTC-nonNMD variants relative to the reference PTC-
NMD variants and considerably greater for missense 
variations in TGFB2. Only the Arg279 V6 variant type, 

Gene No.Events CumulativeIncidenceat
25y,%(95%CI)

CumulativeIncidenceat
65y,%(95%CI)

PValue

Compositeaorticevent
V1 142 16(11.5–20.5) 70(61.2–76.2) Ref
V2 24 5(1.1–14.5) 48(31.9–65.5) 0.018
V3 27 28(14.9–45.1) 87(69.8–96.4) 0.052
V6 79 1(0.1–3.8) 67(55.9–75.9) 0.003
V7 21 6(1.6–21.6) 81 (58.1–95.2) 0.96
V4 62 20(12.9–27.9) 74(61.2–84.3) 0.54
V5 109 26(19.2–31.5) 78(67.3–84.8) 0.1

Electiveaneurysmsurgery
V1 18 4(1.5–5.8) 9(4.8–12.9) Ref
V2 4 0(0-0) 10(2.4–22.5) 0.745
V6 25 1(0.0–2.8) 31 (13.1–28.6) 0.034
V3 7 4(0.3–14.0) 36(10.6–42.3) 0.019
V4 32 11(5.2–16.1) 48 (28.0–51.3) <0.0013
V7 12 5(0.3–14.0) 59(27.0–71.6) <0.0012
V5 59 17(11.6–21.8) 40(29.7–46.8) <0.0012

with an HR of 1.76, substantially differed from the ref-
erence PTC-NMD variants. Compared to all other V4 
variations, the Arg487 substitution had a considerably 
greater adjusted risk of an aortic incident.

3.4 Aortic event risk adjusted by sex and 
recruitment location

Stress and recruitment site study revealed that 
these variables affected the risk of an aortic incident, 
although the effects varied depending on the gene. As 
was previously observed for V1 and V4, the adjusted 
risk of an aortic incident was similarly considerably 
greater in male patients than in female patients for V7 
and V5. Aortic events were more common in patients 
with V2 mutations and less common in those with V6 
variants when they were enrolled in Europe versus 
North America.

4. Discussion 
MAC’s results highlight the diversity of initial aor-

tic events linked to 7 genes and the genetic variability 
of HTA disease risk. This data is crucial for the clinical 
care of these patients. The most severe genetic forms, 
LDS was initially documented in adolescents and 
young adults having V4 and V5 deleterious mutations, 
who were suffering from severe aortic insufficiency 
and were at risk of dissecting[12]. The MAC intended 
to outline the wider range of illnesses connected to all 
HTA disease genes. This research demonstrates that 
the risk for the first aortic event is equal for pathogen-
ic mutations in the SMC and TGFb genes [13]. Only 
few childhood aortic events were linked to V7, V6, 
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V3, and V2, whereas few childhood-onset events were 
linked to V1 (mainly because of the Arg179 variation). 
The fact that type-A dissections may develop without 
significantly enlarging the aorta may explain the in-
creased risk for dissections linked to SMC genes [14]. 
Dissections of the aorta that occur at considerably 
younger ages than aneurysm repair have been con-
nected to the V3 pathogenic mutation. Additionally, 
V7 pathogenic mutations are linked to important MFS 
characteristics, and type-A dissections were less often 
observed in V7 patients. These results underline the 
fact that, in the absence of syndromic symptoms, the 
sole clinical marker of an individual’s higher risk for 
aortic dissections caused by HTA disease is a previous 
history of aneurysms disease.

This study’s primary discovery is that individuals 
with the same or distinct pathogenic mutations in the 
same gene may have varied ages at which aortic events 
first manifest. Thus, aorta imaging should be per-
formed at the point of genetic basis in all age groups. 
When determining if or when to undertake follow-up 
aortic monitoring, initial scan findings, aortic event 
risk linked to the HTA gene mutation or variation, 
the existence of those other aortic LDS characteristics, 
and family medical history all need to be taken into 
account.

5. Conclusions
Our findings highlight the utility of the multicentre 

MAC in detecting high-risk aortic condition due to 
sporadic variants in the HTA disease gene, while tak-
ing into account differences in recruitment and clin-
ical treatment across geographic locations. These re-
sults emphasise the significance of genetic testing in 
aortic disease risk stratification, aortic surveillance, 
and surgical therapy, as well as in identifying individ-
uals at risk for the illness and their families. Growing 
information on the gene- and slight variation aortic 
consequences for HTA disease genes may be utilized 
to develop methods for incorporating biochemical 
diagnosis, healthcare qualities, and family history of 
illness into appropriate medical care, which could im-
prove outcomes and lower costs for treating people 
with HTA disease. The study's probands were more 
seriously impacted than the general population, espe-
cially those with gene expression mutations, since they 
were identified only after individuals appeared with 
symptomatic indications or an aortic event. Therefore, 
looking at family members is one way to get a more 

accurate of the likelihood of sickness in a given house-
hold. There is a need for further study into the relative 
risk of aortic events based on characteristics such ge-
netic history of aortic autopsies, the degree of arterial 
deformability, the system aspects of LDS, drugs, co-
morbidities, and neuroimaging markers.
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Abstract
This project presents the Smart Home Automation system by 
sensing Human Brain Attention Level. This system can be an 
effective solution to assist older adults and people with disabil-
ities who suffering from speech and motion related troubles to 
remain at home, safe and comfortable. The system is based on 
BCI (Brain computer interface) Technique. Over the past years, 
technology using electroencephalography (EEG) as a means 
of controlling electronic devices has become more innovative. 
Today, individual people are able to measure their own brain 
waves and patterns outside of medical labs and clinics. Further-
more, besides analysing brain signals, these brain signals can 
be used as a means of controlling everyday electronic devices, 
which is also known as brain-computer interface. The BCI is 
an evolving, recent and unique transmission channel between 
the human brain and an external device such as TV, bulb, fan 
etc. The human brain wave signal contains the millions of neu-
ron pattern. This pattern interaction is generating a thought 
motion which consists of different type of electrical waves. EEG 
headset consists of a sensor to sense human attention level 
which means human focus occurs during intense concentra-
tion and directed mental activity. This signal converted into raw 
data sets through filtering and amplification by designed circuit 
and transfers to the microcontroller unit (Arduino). The Arduino 
process the received signal and drive the relay circuit of the 
device to make ON and OFF automatically. This system can be 
used by persons with such difficulties. The device can be found 
most useful by physically-challenged people who can no longer 
regain control of their limbs due to several factors. This concept 
can further be modified to use in several other applications for 
the similar types of people. Thus, the EEG-based Brain comput-
er interface applications can considerably enhance the quality 
of life for such people.
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 INTRODUCTION
According to the report from the World Health Or-

ganization, around 15% of the total world’s population 
lives with some kind of disability. People suffering from 
neurological conditions leading to severe motor disor-
ders, such as cerebrovascular accidents or tetraplegia. 
There are lots of people who lose their upper limb and 
lower limb due of accidents or even lose control of mo-
tor control due to age conditions, some due to disabil-
ities that include brain or spinal cord injuries, multiple 
sclerosis, brainstem stroke, amyotrophic lateral sclero-
sis, myasthenia gravis, and cerebral palsy. In such cases, 
individuals with such severe disabilities do not have the 
ability to interact with their surroundings in order to 
communicate with other people, move, or control es-
sential tools and appliances, which can also cause the 
mental health of the patient to deteriorate. To overcome 
such issues, various smart devices and appliances have 
been developed and implemented either individually or 
integrated together in several applications such as smart 
cars, building, and homes. By offering newer methods 
to retain their ability to interact with the environment, 
we can also increase their mental health and reduces 
the need of other persons for doing simpler tasks.

BCI methods can be classified as invasive and 
non- invasive, where the former requires a surgery to 
implant electrodes inside or on the cortex, while the 
latter does not require a surgery. Non-invasive BCI 
methods include Magnetoencephalogram, Electro-
encephalogram (EEG), Deoxy Haemoglobin Concen-
tration, and Blood-Oxygen level- dependent imaging. 
EEG is the most commonly used method among the 
non-invasive BCI methods due to its fast response, 
low cost, simplicity, and ability to implement in por-
table applications.
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An electroencephalogram (EEG) is a method 
monitoring the electrical activity of the brain using 
small at metal discs (electrodes) placed on the scalp. 
EEG measures voltage fluctuations resulting from 
brain cells communications via electrical impulse. 
In Particular when neurons are activated, ions such 
as Na+, K+ and Cl- are pushed through the neuron 
membrane.

EEG is a weak signal and needs to be amplified in 
order to be displayed or stored on a computer. Two ap-
proaches to recording the EEG signal are invasive and 
non-invasive. In the invasive approach, the electrode 
is implanted inside the human brain, which requires 
surgery. In a non-invasive approach, electrodes are 
placed on the surface of the skull, which have many 
benefits such as risk free, easy setting, and repeating 
measurement. In addition, it is more favourable in de-
veloping and designing application for normal people. 
The focus of this project will be based on the non-in-
vasive EEG technique.

EEG is basically the recording of electrical activity 
in the brain. Each EEG probe which is used acts as a 
conductor and sends current directly from the brain 
to the amplification circuit for future modifications 
and changes. This current can then be translated into 
something that a computer can read and quantify as 
a signal,

Several brain-computer interface (BCI) systems 
have been developed to meet the aforementioned is-
sues. Such systems offer a direct neural interface be-
tween the brain and other physical devices in such a 
way that allows the human to communicate and con-
trol these devices using different patterns of brain ac-
tivities

As a proof of concept, the system allows the 
user to control home appliances using an Arduino 
UNO Board. The board pairs with a signal process-
ing circuit, which is made indigenously connected 
with several electrodes, which are then placed on 
the user’s forehead. Attention level values are used 
to switch ON and OFF the appliances, which offer 
a suitable solution for disabled and elderly people. 
The performance of the system and the captured 
EEG signals are presented to characterized the 
brain activity of the user and the response of the 
system during the experiment. The developed sys-
tem is cost-effective and can be easily implemented 
in various home automation and biomedical appli-
cations.

 METHODOLOGY

 
Fig 1. Block Diagram

The project consists of several steps to ensure the 
perfect flow of works from beginning to the end of the 
entire processes:
• Signal Acquisition
• Signal Processing
• Feature Extraction & Control system
• Device to be controlled

A. Signal acquisition
Signal acquisition is the acquirement of brain sig-

nals using a particular sensor. The electrical activity 
of neurons in the brain produces currents that reach 
the surface of the scalp, the voltage differences of these 
scalp potentials are microvolt-sized signals. These sig-
nals are detected, monitored and collected using Elec-
trodes. We utilized EEG headband with single channel 
EEG acquisition method based on the 10–20 interna-
tional system map with three electrodes places at:
1. Negative EEG Electrode located on one side of the 

frontal lobe,
2. Positive EEG Electrode located on the other side of 

the frontal lobe, and
3. Ground Electrode, which is used to ground the sys-

tem.
The purpose of connecting the virtual ground from 

the battery circuit to the microcontroller ground, and 
to the user’s arm, was to ensure that all components in 
this project are well ground-isolated.

The probes (electrodes) used for this experiment 
were small Gold-Cup or Adhesive (Disposable) elec-
trodes.

B. Signal Processing
Pre-processing stage includes, the amplification of 

microvolt sized signals to levels suitable for electronic 
processing, initial filtering to remove noise and oth-
er undesirable signal characteristics, finally analog to 
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digital conversion that is digitizing the analog EEG 
signal. Some methods are used for the enhancement of 
the acquired signal and reduce or remove line or oth-
er frequency-specific noise, include: Filtering, mainly 
using low-pass filter, high-pass filter, band-pass filter, 
and notch filtering.

Circuits designed for the signal processing are:
1. Battery Circuit
2. Instrumentation Amplifier
3. 1st Order Gain Stage
4. 2nd Order High Pass Filter
5. 2nd Order Low Pass Filter
6. Voltage Divider and
7. Supply Circuit

1. Battery Circuit:
In order to power the op-amps, we need to provide a 

dual rail voltage supply. We chose to make a +4.5V and 
-4.5V power rail. Since we couldn’t be able to directly 
connect our circuit to an AC power source, we created 
a battery circuit to provide the required voltage to run 
the circuit. We had a 9V 6F22 HW Battery which cre-
ated a 9V power supply. We attached the battery across 
the 2 leads of a 2200μF capacitor, with the ground of 
the battery pack going to the negative side of the capac-
itor and the other to the positive. Two resistors of values 
100K, connected the battery ends into an LM358 op-
amp. The VCC pin of the op-amp was used to produce 
a +4.5V rail, and the GND pin was used to produce a 
-4.5V rail. The output of the op-amp is connected to 
the same virtual ground as the rest of the entire circuit.

Fig 2. Battery Circuit

2. Instrumentation Amplifier
The INA121 Instrumentation Amplifier takes the 

two active electrodes placed on the user’s forehead and 
amplifies the brain wave signals with a gain of Fifty. 
We had twisted the input cables that were joined to the 
electrodes together, so that we were better be able to 
eliminate the 60 Hz power line noise. The twisted pair 

of cables, helps reducing the normal mode noise con-
sidering that each pair are now similarly exposed to 
the electromagnetic noise. The instrumentation am-
plifier is unique and great for measurements like this, 
since it has very low noise and very high input imped-
ance. To achieve the gain of Fifty, we began to use a 
gain resistor (Rg) of 1kΩ. The equation for obtaining 
the gain of an INA121 amplifier is G = 49.4kΩ⁄Rg + 1.

 
Fig 3. Instrumentation Amplifier

3. 1st Order Gain Stage
The next stage is the 1st order gain stage with a 

gain of Hundred. The gain for LM358 IC is obtained 
as G = Rg⁄R1. As shown in the circuit below, we have 
used Rf = 100KΩ and R1 = 1KΩ, thus giving us a gain 
of 100 in this stage. We planned to amplify the circuit 
before filtering out all of the noises from the input, so 
that the following filtering circuits can have a clearer, 
sharper cut-off response.

Fig 4. 1st Order Gain Stage

4. 2nd Order High Pass Filter
The next stage is the design of a High Pass Filter 

circuit using an LM358 op-amp, which is used to pass 
values above Six Hertz. Since alpha waves begin at 8 
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Hertz, and because we needed to give some lenience 
due to noises and interferences, we set the cut-off in 
such way. This makes us a way allows us to filter out 
lower frequency waves such as delta and theta waves. 
The equation to identify the cut-off frequency of the 
2nd order HPF is fc= 1/2πͲ = 1/2πRC

By utilizing resistor and capacitor values of 20KΩ 
and 1μF, we obtained a cut-off frequency value of 
about Six Hertz. The gain in this stage shall be calcu-
lated as G = R ⁄R . Byfixing the values of Rf = 5KΩ and 
R1 = 10KΩ, the gain for this stage is obtained as ½.

Fig 5. 2nd Order High Pass Filter

5. 2nd Order Low Pass Filter
We took specific concerns to remove the 60 Hertz 

power line noise. However, we need to limit our range to 
alpha and beta waves, we need a Low Pass Filter, which 
we created with another LM358 op-amp. The designed 
circuit filters out the frequencies above 31 Hertz, since as 
per the IEEE Standards, Beta waves can reach frequen-
cies of around and up to 30Hz. Using the values of R = 
5KΩ and C = 1μF, we obtained this cut-off. For the case 
of the low pass filter, we had used a gain of ½ in this stage.

Fig 6. 2nd Order Low Pass Filter

6. Voltage Divider Circuit
After the low pass filter, we need to make sure that 

the signal is within the range of 0 and 3.3V, so that the 
ADC on the ATmega328P (Arduino UNO) should be 
able to register it.

Fig 7. Voltage Divider

7. Supply Circuit
The EEG data is presently prepared to be digitized, in 

the wake of completing the methodology of separation 
and concentration of the raw EEG data by using the creat-
ed hardware. The ADC obliges the signal is to be encased 
totally in the positive voltage area. The DC voltage that the 
signal will be added to is supplied by the voltage divider 
framed with two 10kΩ resistors. Alternate resistors are set 
to increase the enhancer to be one and should be much 
bigger than the resistors used in the voltage divider, so that 
they don’t impact the voltage division in the circuit.

Fig 8. Supply Circuit

C. Feature Extraction & Control system
In Feature extraction stage, from the pre-processed 

and digitized EEG signal, certain features are selected, 
extracted to generate the discriminative characteris-
tics and representing them in a compact form suitable 
for translation into output commands. We utilize the 
beta frequency of the EEG signals for the project.

The signals from the processing circuit are sent to 
the ADC (Arduino UNO) for conversion of readable 
data types for simpler segregation of data for classifi-
cation of several functions at several responses. The 
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values from the EEG reading are analysed and classi-
fied to complete several functions, in the case of home 
automation; switching ON and OFF the appliances.

The control system is used to execute the com-
mands given by the microcontroller for the device 
control. Control devices are the devices which are 
used to “turn ON” or “turn OFF” the current flow in 
an electrical circuit. For the project we are using relay 
as a control device for switching ON and OFF of appli-
ances in home automation.

A relay is simply a remote-controlled switch, which 
uses a small amount of current to control a large amount 
of current. A typical relay acts as both as a control circuit 
and as a power circuit. To control the home appliances, 
the relay is used. The relay works from the instructions 
given by the microcontroller based on the values ob-
tained from the signal acquisition to control the home 
appliances based on the concentration level of the user.

D. Device to be controlled
For this project, the device which are needed to 

be controlled is a general-purpose bulb. In the case of 
home automation, multiple devices are in the need to 
be controlled, thus requiring multiple relays to control 
that many devices.

Overall Working of the Project
We can see that the system allows the user to con-

trol several home appliances using an Arduino UNO 
Board and a relay switch. The board pairs with a signal 
processing circuit, which is made indigenously con-
nected with several electrodes, which are then placed 
on the user’s forehead.

Fig 9. Overall Working Block Diagram

The EEG signals are processed from the PCB-con-
verted circuit which is then sent to the microcontrol-
ler. Attention levels values are obtained from the cir-
cuit and several commands are programmed in the 
microcontroller which uses the commands to trigger 

the relay to switch ON and OFF the appliances, which 
offer a suitable solution for disabled and elderly people 
around home automation.

Fig 10. Flow Diagram
The Flow diagram explains the flow of the system. First, 

we have to initialize the program by initiating the EEG cir-
cuit by the patient. After initializing the EEG circuit, the 
data from the circuit is encoded into the sets of frequency. 
The program checks whether the bulb is switched ON/
OFF. While the bulb is in the OFF condition, the code 
then measures the frequency level, if the Frequency>=23 
Hz while concentrating (Since beta waves are around 12-
30Hz), the code triggers the relay, which in turn switches 
ON the bulb. The program then proceeds to next condi-
tion, while the bulb is in the ON condition, the code then 
measures the frequency level, if the Frequency>=23 Hz 
while concentrating, the code triggers the relay, which in 
turn switches OFF the bulb. The program then repeats the 
conditions for the base of Home Automation.

RESULTS AN D DISCUSSIONS

A. Range Value for Control
For our proposed project, to obtain the range for 

controlling the appliances, we have used control group 
method to obtain data values.
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Control Group:
Control group is the standard to which compar-

isons are made in an experiment by utilizing multi-
ple volunteers for procedures. For this Project, the 
control group consisted of 5 people in which, 3 male 
and 2 female volunteers were utilized and to main-
tain their anonymity, their names will be mentioned 
as “Volunteer-1”, “Volunteer-2” and so, as shown in 
Figure 11.

Fig 11. Control Group

From each volunteer two sets of data were collected 
in which:
• Set 1= 100 data for 1 sec
• Set 2= 100 data for 5 sec

Thus, obtaining data from a single person = 200 
data per person. That leads us to the total data ob-
tained is equal to 1000 data of all the volunteers.

Tabulating and Graphing the values obtained from
• Volunteer-1:

Fig 12. Graph of Volunteer-1’s Readings

• Volunteer-4:

 

Fig 13. Graph of Volunteer-4’s Readings

B. To Read the Values in the Arduino:
The concentration level is measured based up on the 

bit values we obtained using analog Read keyword in 
Arduino. Like this we obtained totally 1000 data from 
5 volunteers. Then we plotted a graph as mentioned in 
the above figures. By analysing the graph, it attained 
peak value when the volunteers were concentrating.

pulseIn() keyword in Arduino sketch, reads a pulse 
(either HIGH or LOW) on a pin.

We declared are variable in the Arduino sketch as 
on time and off time which measures pulse whether is 
high or low.

ontime = pulseIn(pulse_ip,HIGH); 
offtime = pulseIn(pulse_ip,LOW); 
period = ontime+offtime;
Frequency is measured from the period as follows
freq = 1000000.0/period;
This is how we measured frequency of our circuit 

using Arduino.

C. To control AC appliances using EEG:
Initially Arduino analyses the status of the bulb 

whether it is HIGH or LOW
If the status of bulb is OFF and at the same time, the 

frequency level of the user is greater than or equal to 23Hz 
results in switching ON of the bulb as seen in Figure 13

Fig 13. Bulb Switched ON
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If the status of bulb is ON and at the same time, the 
frequency level of the user is greater than or equal to 23Hz 
results in switching OFF of the bulb as seen in Figure 14

Fig 14. Bulb Switched OFF

CONCLUSION
An  easily accessible device in the form of head-

band is designed controlling the home appliances for 
bed-ridden patients. Other parameters such as heart 
rate and blood oxygen of the person who is wearing 
the headband can also be integrated in the system by 
adding various sensors within the headband. The pa-
tients are also given freedom to control the devices at 
the comfort of the user.

This is can also be integrated with various sensors, 
to make it a complete patient-monitoring system, 
which can also reduce the constant need for caretakers 
to be around the patients.

There are several directions that this project could 
go in the future:
• One of the prime applications for sending an EEG 

signal wirelessly is giving users a much freer range 
of motion while EEG data is being sampled.

• The application of this wireless EEG measuring 
device would allows scientists to measure brain 
activity for bed-ridden patients suffering from eu-
ro-muscular disorders.

• Furthermore, this project provided a greater un-
derstanding for everyone involved on how to use 
the Arduino equipment, how to interpret EEG 
measurements.
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ABSTRACT
Introduction: Normal pregnancy alters cardiac function and is 
also a diabetogenic state. Indian pregnant women are at high 
risk of developing gestational diabetes mellitus (GDM). Studies 
have shown that GDM is associated with subtle changes in car-
diac function .The objective of this study was to evaluate the left 
ventricular diastolic function in pregnancies with GDM in South 
Indian women and compare them with normal pregnancies in 
various trimesters of pregnancy.
Methods: This was an observational cross-sectional study on 
97 normal pregnant women and 27 women with GDM in the 
three trimesters of pregnancy. Normal non-pregnant healthy 
women (NW) were taken as control. Clinical examination, a 
12-lead electrocardiogram, M Mode 2-D Echocardiography, 
pulsed wave Doppler and Tissue Doppler Imaging (TDI) were 
done. Peak mitral flow velocities in early diastole (E) and late,at 
atrial contraction (A) and the E/A ratio, early diastolic annular 
velocity (Eꞌ), late diastolic annular velocity (Aꞌ) and Eꞌ/Aꞌ ratio 
were determined. The data are represented as mean + SEM 
and analysed by two-way analysis of variance and Bonferroni‘t’ 
test for post-hoc multiple comparisons. 
Results: The mean posterior wall thickness during end-diastole 
(PWd) was increased in GDM compared to NW (30.2 %) and 
NP (9.9 %). GDM showed significantly lesser value of E/A ratio 

compared to NP (P = 0.035). GDM also showed on an average 
29.4 % decrease in Eꞌ/Aꞌ ratio compared to normal pregnancy.
Conclusions:Echocardiography can be useful in women who 
develop GDM for early detection of alterations in cardiac func-
tion to prevent future cardiovascular events. 
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Pregnancy, Gestational Diabetes Mellitus, Echocardiogram, Left 
Ventricular Diastolic Function
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1. INTRODUCTION
Gestational Diabetes Mellitus (GDM) is defined as 

any degree of glucose intolerance with onset or first 
recognition during pregnancy[1].The prevalence of 
gestational diabetes has increased worldwide by 45% 
between 1995 and 2005, with a higher prevalence in 
Indian women compared to Caucasian women [2].
Within India the prevalence of GDM varies from 3.2% 
in Kashmir to 17.9% in the southern state of Tamil 
Nadu where rice is the staple diet [3].Pregnancies com-
plicated by GDM have many fetal/neonatal and mater-
nal complications. Women with GDM had more inci-
dence of cardiovascular events and developed Type-2 
diabetes in the first 10 years after childbirth [4].

Many studies have shown that diastolic dysfunc-
tion is the earliest sign of diabetic cardiomyopathy and 
precedes systolic dysfunction and symptomatic heart 
failure [5].These subtle alterations in left ventricular di-
astolic function have been found in GDM pregnancies 
too and maybe the earliest forerunner of future heart 
disease [6]. Normal pregnancy itself is associated with 
many cardiac structural and functional changes, an ad-
aptation necessary for the developing fetus and for labor 
and delivery. These changes begin in first trimester and 
progressively increase as the blood volume and cardiac 
output peak in third trimester. Echocardiography is a 
non-invasive method to evaluate the cardiac function 
of pregnant women. The echocardiographic changes 
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in normal pregnancy have to be understood first in 
order to differentiate between normal adaptation to 
pregnancy and changes which may be brought about 
by GDM. Left ventricular diastolic function is assessed 
by echocardiographic measurement of peak transmi-
tral flow in early diastole (E) and late diastole (A) filling 
velocities and the E/A ratio. This diastolic flow veloci-
ty is an index of left ventricular diastolic capacity and 
assesses left ventricular (LV) diastolic function. How-
ever, it is influenced by ventricular loading conditions. 
Left ventricular diastolic dysfunction is associated with 
bothimpairment of LV relaxation and an increase in left 
atrialpressure. These events occur simultaneously and 
affect transmitralvelocity (E) making it unreliable to 
predict ventricular function when taken alone. Also the 
E/A ratio may fluctuate with respiration[6]. Therefore, 
pulsed wave Doppler indices should be accompanied 
by Tissue Dopplervelocity  imaging (TDI).TDI signals 
correlate with myocardial motion. TDI is a preload in-
dependent echocardiographic technique. The motion 
of the mitral valve annulus mirrors systolic as well as 
diastolic events. During systole the annulus moves cau-
dally towards the apex, and during diastole it moves 
cranially towards the atrium. The motion of the annu-
lus can be recorded with the help of TDI [7].

Cardiac function adaptations may vary between 
different races. There are only a few echocardiographic 
studies in pregnancy with GDM. This study was done 
to evaluate the changes in left ventricular diastolic 
function by pulsed wave Doppler echocardiography 
and tissue Doppler imaging in normal pregnant South 
Indian women in all three trimesters and in women 
with GDM.  Diagnosis of GDM was done by the Dia-
betes in Pregnancy Study Group India (DIPSI) criteria 
This  is a single step diagnostic procedure for GDM 
and is a modification of the WHO 75 gm OGTT [8-10]

2. MATERIALS AND METHODS

2.1 Study participants:
This was a prospective, comparative, cross-sec-

tional study for a duration of one year. The study was 
carried out on pregnant women who attended antena-
tal clinic at Saveetha Medical College and Hospital.. 
The study was done on 97 normal pregnant women 
and 27 women with GDM, who consented to undergo 
echocardiography. Seven age-matched non-pregnant 
healthy women were taken as control. Clinical histo-
rywas recorded for all antenatal participants and phys-

ical examination including, anthropometry, pulse, 
blood pressure check-up and obstetric examination 
was done. All women underwent haemoglobin esti-
mation, renal function and thyroid function tests. All 
healthy pregnant women with singleton pregnancies 
were included in the study. Women with any organic 
heart disease, anemia, renal disease, thyroid dysfunc-
tion, overt diabetes and hypertension were excluded 
from the study.There were 53 primigravidas and 71 
multiparous women. There were 54 women in I tri-
mester, 39 in II trimester, 31 in III Trimester. 
Table 1
Study population characteristics

Obstetric 
history 

(Gravida/Para)

I trimest II trimester III trimester Total 
GDM NP GDM NP GDM NP

Primigravida 2 21 1 15 6 8 53
Multipara 3 28 3 20 12 5 71
Total 5 49 4 35 18 13 124

2.2 Diagnosis of GDM:
All women underwent OGTT by the single-step 

Diabetes In Pregnancy Study Group India (DIPSI) cri-
teria to diagnose GDM. OGTT by DIPSI criteria is (a 
modification of 75 gm  WHO criteria) recommended 
by Seshiah et al [8]. This test has been endorsed by the 
ministry of Health, Government of India, the Federa-
tion of Obstetric and Gynecological Societies of India 
(FOGSI) and the International Federation of Gynaecol-
ogists and Obstetricians Society (FIGO). According to 
the DIPSI criteria, 75 gms of glucose dissolved in 300 ml 
water as ingested orally within 5 to 10 minutes in fast-
ing or non-fasting state irrespective of the last meal tim-
ing. Plasma venous glucose levels were estimated after 
2 hours. A 2 hour plasma glucose greater than or equal 
to 140 mg/dl was taken as GDM. The test is repeated 
at 24-28 weeks and again at 32-34 weeks gestation if 
found normal at first visit. The rationale for this test is 
a normal glucose tolerant woman will maintain normal 
blood glucose levels after a glucose load of 75 gms irre-
spective of the last meal due to a brisk insulin response.

2.3 Echocardiography:
A 12-lead electrocardiogram was first done for all 

participants. Echocardiography was performed using 
a General Electric machine; Model VIVID T8, Ver-
sion-1.0.5) and 3 MHz transducer. Standard two-di-
mensional echocardiography (2DE) was performed 
including parasternal and apical views with pulsed 
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Doppler evaluation with the participants in the left lat-
eral position. The image acquisition parameters per-
formed by M-Mode in the parasternal long axis view 
were Interventricular septum (IVSd), Posterior wall 
(PWd), left ventricular end-diastolic (LVEDd) and 
Left ventricular End Systolic dimensions (LVESd), 
the aorta AO and Left atrium (LA) were measured. 
The LV ejection fraction (LVEF) was calculated using 
Teicholz formula. Left Ventricular diastolic function 
was evaluated by pulsed Doppler to measure mitral 
peak E-wave velocity(E) and mitral peak A-wave (A) 
velocity (Figure 1). Tissue Doppler Imaging was used 
to measure early (E´) and late (A΄) diastolic velocity 
waves (Figure 2).The E/A ratio, E΄/A΄ ratios were cal-
culated. Doppler indices and TDI could not be done 
for 5 women in normal pregnancy group and 6 women 
in GDM group due to various reasons and were treat-
ed as missing data. Echocardiography data for these 
parameters could be collected for 92 normal pregnant 
women and 21 women in GDM group.

Fig.1: Mitral Doppler: Peak mitral flow velocity in early diastole 
(E wave); Peak mitral flow velocity in late diastole (A Wave)

Fig.2: Tissue Doppler imaging: mitral flow velocity in early dias-
tole (Eꞌ); mitral flow velocity in late diastole (Aꞌ)

2.4 Ethical Approval: 
Written informed consent was given by all partici-

pants. The research protocol was approved by the In-
stitutional ethics committee.

2.5 Statistical Analysis: 
The data are represented as mean + SEM and an-

alysed by two-way analysis of variance (RM ANOVA) 
and Bonferroni ‘t’ test for post-hoc multiple compar-
isons. Factor A, was groups (between group compar-
ison – normal pregnancy and gestational diabetes 
mellitus), Factor B, was trimesters (within group com-
parison – first, second and third) and the group X tri-
mester interaction. A probability of 0.05 and less was 
considered as statistically significant. SigmaPlot 14.5 
version (Systat Software Inc., San Jose, USA) was used 
for statistical analysis and graph plotting. 

3. RESULTS AND DISCUSSION:
Normal pregnancy causes several cardiovascular 

changes [11]. Cardiac output increases by 30-50%. 
There is expansion of plasma volume by 40% and in-
crease in red cell volume by 15-30 %  [12] .This results 
in physiological anemia. The heart rate increases by 
10-15 beats per minute. These adaptations are much 
needed for the better perfusion of the placenta, puts 
an increased demand on the pregnant women’s heart. 
It is a well-known fact that diabetes can cause cardio-
myopathy. Studies have shown subtle changes in left 
ventricular function in GDM also. These changes are 
risk factors for cardiovascular events in these women 
in future [13-15].   It is therefore necessary to evalu-
ate the structural and functional changes in maternal 
heart in GDM by echocardiography.   

3.1 Clinical characterestics 
In the current study the mean age and HbA1C were 

significantly higher in GDM group of women com-
pared to women with normal pregnant women group 
(p <0.05). However,there was no significant differ-
ence in the diastolic and systolic BP recorded in both 
groups. Pulse rate was slower in GDM group ‘Table 2’.

3.2 M-Mode and 2D echocardiography
PWd was significantly higher in GDM group 

(p < 0.05). The mean of PWd of normal women (NW), 
normal pregnancy (NP) and gestational diabetes 
mellitus (GDM) are 0.586, 0.694 and 0.763 (cm) re-
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spectively.  It was found to be statistically significant 
(P = 0.008).  Compared to NW, GDM showed signif-
icant increase (p = 0.012). Compared to NW, NP did 
not show significance (P = 0.164).  Though, GDM 
showed an increase compared to NP, it was not sig-
nificant (P = 0.081).  This shows that PWD increas-
es in GDM compared to NW (30.2 %) and NP (9.9 
%).There was no significant difference between the 
IVSd, LVEDd, LVESd or Ejection Fraction among 
NW, NP and GDM women ‘Table 3’.

3.3 Doppler Indices and TDI

These parameters could be calculated only for 92 
normal pregnant women and 21 women with GDM 
due to various technical reasons. There were 5 missing 
entries in the former group and 6 in the latter group. 
The E/A value was found to be  significantly less 
(p value < 0.05) in GDM group compared to normal 
pregnant women (Fig 3).  

The analysis of E/A and E΄/A΄ are given in Table 4.  
The mean of E/A of normal women (NW), normal 
pregnancy (NP) and gestational diabetes mellitus 
(GDM) were 1.578, 1.547 and 1.341 respectively.  It 
was found to be statistically significant (P = 0.037).  
Compared to NW, NP and GDM were not significant 

Table 2
Comparison of Clinical Parameters of Normal Pregnancy with GDM

Covariate
Normal Pregnancy GDM

P-Value Statistically Signifi-
cant at 5% levelN Mean ± S.D. N Mean ± S.D.

Ageyears) 96 25.81 ± 3.97 27 28.0 ± 4.5 0.016421 Yes
Pulse rate (beats/min) 73 84.44 ± 8.54 19 77.84 ± 5.35 0.002066 Yes
SBP (mmHg) 83 110.6 ± 10.77 25 114.0 ± 11.66 0.182033 No
DBP (mmHg) 83 70.95 ± 9.11 25 74.8 ± 8.54 0.065542 No
HbA1C % 77 4.93 ± 0.45 25 5.7 ± 0.85 < 0.001 Yes

SBP, Systolic blood pressure;  DBP, Diastolic Blood pressure; HbA1C, Glycosylated haemoglobin

Table 3
Comparison of normal pregnancy (NP) and gestational diabetes mellitus (GDM) with normal women (NW) on IVSD, PWD, LVEDD, 
LVESD, and LVEF

S.No. Variable Groups Mean SD SEM Statistics
1 IVSd (cm) NW 0.814 0.146 0.0553 F = 3.303

P = 0.040NP 0.716 0.157 0.0159
GDM 0.797 0.198 0.0382

2 PWd (cm) NW 0.586 0.135 0.0508 F = 4.983
P = 0.008NP 0.694 0.135 0.0137

GDM 0.763a 0.167 0.0321
3 LVEDd (cm) NW 43.143 4.180 1.580 F = 0.931

P = 0.397NP 43.485 3.422 0.347
GDM 44.481 3.704 0.713

4 LVESd (cm) NW 24.729 9.790 3.700 F = 2.043
P = 0.134NP 25.938 2.798 0.284

GDM 27.259 3.358 0.646
5 LVEF (%) NW 67.286 3.302 1.248 F = 1.450

P = 0.239NP 70.448 4.897 0.500
GDM 70.222 4.449 0.856

n – NW = 7; NP = 97; GDM = 27. IVSD = Interventricular Septum Diameter; PWD = Posterior Wall end-diastolic dimension; 
LVEDD = Left Ventricular End Diastolic Diameter; LVESD = Left Ventricular End Systolic Diameter; LVEF = Left Ventricular Ejection 
Fraction. 
The ‘F’ and ‘P’ values are by one-way ANOVA followed by Bonferroni ‘t’ test.
aSignificantly different from the NW group. bSignificantly different from the NP group.
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(P = 1.0 and 0.333, respectively).  GDM showed sig-
nificantly lesser value compared to NP (P = 0.035). 

The mean of E΄/A΄ of normal women (NW), nor-
mal pregnancy (NP) and gestational diabetes mellitus 
(GDM) were 2.536, 1.793 and 1.424 respectively.  It 
was not found to be statistically significant (P = 0.081).  
Compared to NW, though NP and GDM showed less-

er values it was not significant (P = 0.298 and 0.082 
respectively).  GDM showed lesser value compared to 
NP, but it was also not significant (P = 0.550) as shown 
in Figure 4.

3.4 Comparision of Doppler Indices and TDI 
in each trimester of pregnancy:

NW NP GDM

E/
A

 ra
tio

0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0 F = 3.402

P = 0.037 b

Figure 3: Comparison of normal pregnancy (NP) and gestation-
al diabetes mellitus (GDM) with normal women (NW) on  E/A 
ratio.
Values are mean±SEM; n - NW= 7;NP=97; GDM=27
The ‘F’ and ‘P’ values are by one way ANOVA with Bonferroni 
‘t’ test.
aSignificantly different from normal women.
bSignificantly different from normal pregnancy.

NW NP GDM
E'

/A
' r
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0.4
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F = 2.564
P = 0.081

Figure 4: Comparison of normal pregnancy (NP) and gestation-
al diabetes mellitus (GDM) with normal women (NW) on LVDD 
(expand) Eˈ/Aˈ ratio.
Values are mean±SEM; n - NW= 7;NP=97; GDM=27
The ‘F’ and ‘P’ values are by one way ANOVA with Bonferroni 
‘t’ test.

Table 4
Doppler and TDI indices measurements

S.No. Variable Groups Mean SD SEM Statistics
1 E m/s NW 0.914 0.146 0.0553 F = 3.450

P = 0.035NP 0.972 0.208 0.0217
GDM 0.843b 0.207 0.0451

2 A m/s NW 0.600 0.141 0.0535 F = 0.875
P = 0.420NP 0.646 0.136 0.0142

GDM 0.679 0.175 0.0382
3 E/A Ratio NW 1.578 0.344 0.130 F = 3.402

P =0.037NP 1.547 0.373 0.0388
GDM 1.314b 0.402 0.0878

4 Eꞌ(m/s) NW 0.068 0.0146 0.00553 F = 2.260
P = 0.109NP 0.160 0.178 0.0186

GDM 0.0952 0.0309 0.0067
5 Aꞌ (m/s) NW 0.0286 0.00900 0.00340 F=1.5

P=0.216NP 0.105 0.131 0.0137
GDM 0.0824 0.0390 0.00851

6 Eꞌ/Aꞌ Ratio NW 2.536 0.652 0.247 F = 2.564
P = 0.081NP 1.793 1.243 0.13

GDM 1.424 0.673 0.147

n – NW = 7; NP = 97; GDM = 27.
E = peak transmitral early diastolic flow velocity; A = peak transmitral late diastolic flow velocity ; Eꞌ = Tissue Dopper early diastolic 
mitral annulus velocity (m/s); Aꞌ= Tissue Doppler late diastolic mitral annulus velocity; The ‘F’ and ‘P’ values are by one-way ANOVA 
followed by Bonferroni‘t’ test. 
aSignificantly different from the NW group. bSignificantly different from the NP group.



Issue 26. February 2023 | Cardiometry | 919

The mean and SEM of E/A and E΄/A΄ are given in 
‘Table 5’.  The mean E/A ratio of normal pregnancy 
first, second and third trimester are 1.508, 1.571 and 
1.638 respectively.   The mean E/A ratio of GDM first, 
second and third trimester are 1.178, 1.085 and 1.448 
respectively.  Two-way ANOVA showed significance 
among the groups (P < 0.001).  Comparison of trimes-
ters, and group X trimester interaction did not show 
significance (P = 0.125 and 0.495, respectively).  

Comparison of E/A ratio (between groups) of 
normal pregnancy, the GDM showed lesser value in 
all the trimesters.  Only in the second trimester, the 
GDM showed significantly low value compared to 
normal pregnancy (P = 0.017).  The comparison in 
first trimester and third trimester did not show signif-
icance (P = 0.065 and 0.210, respectively). Compari-

son (within groups) of first with second trimester, first 
with third trimester, and second with third trimester 
in normal pregnancy did not show significance (P = 
1.0, 0.817 and 1.0, respectively).  Comparison (within 
groups) of first with second trimester, first with third 
trimester, and second with third trimester in GDM 
also did not show significance (P = 1.0, 0.541 and 
0.295, respectively).  This shows that in GDM, on an 
average there is 21.3 % decrease in E/A ratio compared 
to normal pregnancy.

The mean E΄/A΄ ratio of normal pregnancy first, 
second and third trimester are 1.616, 2.117 and 1.676 
respectively.   The mean E΄/A΄ ratio of GDM first, sec-
ond and third trimester are 1.106, 1.023 and 1.691 re-
spectively.  Two-way ANOVA showed no significance 
among the groups, among trimesters, and group × 

Table 5
Influence of pregnancy trimester on normal pregnancy and gestational diabetes mellitus on E/A and Eꞌ/Aꞌ, by two-way ANOVA 
with Bonferroni ‘t’ test.

S.No. Group comparison Trimester comparison / n E/A  Eꞌ/Aꞌ
1 Normal pregnancy

(NP=92)
First trim =48 1.508 + 0.054 1.616 + 0.167
Second trim =31 1.571 + 0.068 2.117 + 0.207
Third trim =13 1.638 + 0.104 1.676 + 0.320

Gestational diabetes mellitus
(GDM =21)

First trim =5 1.178 + 0.168 1.106 + 0.516
Second tri= 4 1.085 + 0.188 1.023 + 0.577
Third trim=12 1.448 + 0.109 1.691 + 0.333

2 Significance among groups (normal pregnancy and GDM) F = 10.763
P < 0.001

F = 2.860
P = 0.094

Significance among trimesters (first, second and third) F = 2.124
P = 0.125

F = 0.412
P = 0.663

Significance among (group X trimester) F = 0.708
P = 0.495

F = 1.061
P = 0.350

3 Significance between first trimester (normal pregnancy and GDM) t = 1.867
P = 0.065

t = 0.941
P = 0.349

Significance between second trimester (normal pregnancy and GDM) t = 2.428
P = 0.017

t = 1.785
P = 0.077

Significance between third trimester (normal pregnancy and GDM) t = 1.261
P = 0.210

t = 0.0322
P = 0.974

4 Significance within normal pregnancy (first and second trimester) t = 0.724
P = 1.0

t = 1.885
P = 0.186

Significance within normal pregnancy (first and third trimester) t = 1.104
P = 0.817

t = 0.167
P = 1.0

Significance within normal pregnancy (second and third trimester) t = 0.539
P = 1.0

t = 1.157
P = 0.749

5 Significance within GDM (first and second trimester) t = 0.366
P = 1.0

t = 0.107
P = 1.0

Significance within GDM (first and third trimester) t = 1.348
P = 0.541

t = 0.952
P = 1.0

Significance within GDM (second and third trimester) t = 1.668
P = 0.295

t = 1.002
P = 0.955

Values are mean + SE
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trimester interaction (P = 0.094, 0.663 and 0.350, re-
spectively). 

Comparison of E΄/A΄ ratio (between groups) in 
normal pregnancy, the GDM showed lesser value in 
first and second trimesters.  However, the compari-
son in first, second and third trimester did not show 
significance (P = 0.349, 0.077 and 0.974, respective-
ly).  Comparison (within groups) of first with second 
trimester, first with third trimester, and second with 
third trimester in normal pregnancy did not show 
significance (P = 0.186, 1.0 and 0.749, respectively).  
Comparison (within groups) of first with second tri-
mester, first with third trimester, and second with 
third trimester in GDM also did not show significance 
(P = 1.0, 1.0 and 0.955, respectively).  However, the 
GDM shows on an average 29.4 % decrease in E΄/A΄ 
ratio compared to normal pregnancy.

3.5 Comparison with previous studies
Currently population studies with large data are not 

available for various echocardiographic measurements 
in Indian population. Smaller studies have found that 
Indians have smaller cardiac chamber dimensions com-
pared to western population [16]. Most of the previous 
studies on left ventricular function in women with GDM 
have been done in western population.[17-20]

A study of echocardiographic evaluation of Indian 
women with normal pregnancy in various trimesters 
found that the E/A ratio increased during the second 
trimester and decreased during the third trimester 
compared to normal non-pregnant controls [21]. In 
our current study we evaluated the echocardiographic 
parameters of both normal pregnant and GDM women 
compared t non pregnant controls. There was no signif-
icant difference in E/A ratio among normal pregnant 
and non-pregnant controls. However, the E/A ratio in 
GDM was lesser compared to normal pregnant women.

In a study of 21 GDM women compared to 23 
healthy pregnant women in third trimester, Oliviera 
et al found thePWd increased in GDM patients lower 
values of E΄ and E΄/A΄ ratio in GDM women compared 
to healthy pregnant women [22]. Pintaudi et al studied 
echocardiographic parameters in 55abnomal glucose 
tolerant ad 53 normal pregnant women a 29 weeks 
gestation [23]. They found the IVSd to be significantly 
raised in abnormal glucose tolerant women. Our study 
also showed an increase in IVSd ‘Table 1’ and decrease 
in E΄/A΄ ratio ‘Table 5’ in GDM compared to normal 
pregnant women but both parameters were not statis-

tically significant. In a study of 73 GDM and 73Norma 
pregnancy subjects at 36 weeks gestation, Aguilera et 
al found the E/A ratio decreased in GDM group [24]. 
The ejection fraction was normal in both GDM and 
normal pregnant group all the studies including ours.
In their study two-thirds of the GDM subjects were 
on either insulin or oral hypoglycemic agents or both. 
Only one third subjects were on medical nutrition 
therapy. In current study 72% patients were on med-
ical nutrition therapy. The relatively small number of 
patients with GDM is a limitation in the study.

4. CONCLUSION:
There are subclinical alterations in left ventricular 

diastolic dysfunction in GDM subjects evaluated by 
echocardiography. Although the E/A and E΄/A΄ ra-
tio was reduced in GDM subjects compared to nor-
mal pregnant women, it was still within the normal 
limits. It is presumed that these parameters may re-
duce further subsequent to delivery if diabetic state is 
poorly controlled. Periodic evaluation of cardiac sta-
tus of GDM patients after delivery is important. Preg-
nancy provides a window of opportunity to identify 
these women and follow them up to prevent future 
metabolic syndrome. There should be an integration 
of antenatal health services and health programs for 
non-communicable diseases. Routine long term fol-
low up of GDM patient should be made mandatory. 
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Abstract
Cancer of the brain is a difficult illness to treat, and its prevalence 
is steadily increasing. Even if the rate of occurrence of brain tu-
mors is lower than that of other malignancies, it is still the most 
dangerous illness that threatens human lives. It is crucial to have 
a procedure that is both accurate and rapid for the identifica-
tion and diagnosis of brain tumors in order to have an effective 
therapy. Even though there has been some interest in applying 
pattern recognition algorithms to categorize and grade tumors 
based on images obtained from magnetic resonance imaging 
(MRI), precise and effective grading is still difficult to achieve and 
is often influenced by personal opinion. For the purpose of classi-
fying the MRI brain images presented in this study, deep learning 
with the inception notion is used. A straightforward architecture 
is developed, consisting of convolution layers, max pooling lay-
ers, and fully linked layers for the purpose of feature extraction 
and classification, respectively. There are a total of 200 MRI imag-
es taken from the Repository of Molecular Brain Neoplasia Data 
(REMBRANDT). The results of the experiments demonstrate that 
the suggested architecture achieves the highest level of accura-
cy – 98% – when it has a learning rate of 0.01 and 20 iterations.

Keywords
Brain Image Analysis, Magnetic Resonance Imaging, Neural 
Networks, Classification System, Brain Cancer Diagnosis. 
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1. Introduction
The term “tumor” refers to an abnormal mass of tis-

sue that is developing abnormally and is often caused 
by the regular processes of cell proliferation that are 
found in normal tissue. Tumors may take many differ-
ent forms. They seem to emerge of their own accord or 
as a response to some aberrant stimulus, but they con-
tinue to exhibit abnormal behavior long after the stim-
uli that produced them have been removed. Magnetic 
Resonance Imaging (MRI) does not involve the use of 
ionizing radiation, but it does provide information on 
the number and position of hydrogen nuclei within 
the body. This information is obtained by detecting 
the radio frequency signals that are emitted following 
the excitation of magnetic fields. This section discuss-
es the research that was done on the categorization 
methods for brain cancer using MRI scans. 

An efficient brain image classification using Deep 
Neural Network (DNN) is discussed in [1]. At first, 
Discrete Wavelet Transform (DWT) based decom-
position of brain images are made, and then Princi-
pal Component Analysis (PCA) is employed. DNN is 
used for the classification. A brain image classification 
system is discussed in [2] using MRI medical images. 
Features are computed using the following techniques; 
DWT, Gabor features, co-occurrence matrix, spectral 
mixture analysis and boundary feature extraction. 
Different classifiers such as Random Forest (RF), Ar-
tificial Neural Network (ANN), and Support Vector 
Machine (SVM) are utilized.

An unsupervised optimization technique based 
system is discussed in [3]. Clustering approaches are 
utilized for feature extraction and classification by 
k-means clustering as well. Multi-fractal features based 
system is discussed in [4]. MRI brain images are seg-
mented by the particle swarm optimization. From the 
MRI brain images, spectral distribution is computed 
and SVM classification is used as classifier. Presents 
an implementation of a system based on topographic 
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sparse coding [5]. After going through a number of 
preprocessing steps, such as segmentation and smooth-
ing, the gray matter of the brain may finally be ac-
quired. Then, unsupervised feature learning is used for 
classification, and a comparison is done using principal 
component analysis as well as self-learning ANN.

The field of computer science known as artificial in-
telligence (AI) is focused on the creation of intelligent 
machines or software that can perform tasks and re-
spond in a manner analogous to that of humans. Artifi-
cial intelligence is a kind of computer technology that is 
supposed to perform a variety of tasks associated with 
computers, including speech, recognition, learning, 
planning, and problem solving. Deep learning is a sub-
field of machine learning that involves a specific set of 
methodologies centered on the process of learning data 
representations. It belongs to a wider group of tech-
niques known as machine learning methods. Utilizing 
MRI imaging, deep learning is being used to construct 
detection and classification models for brain tumors. 
This will allow for the identification and diagnosis of 
brain tumors to take place more quickly and easily.

Convolution Neural Network (CNN) in curvelet 
domain is addressed in [6] for BIC. At first, the MRI 
scan is represented in curvelet domain to provide 
sparse representation and then the abnormal region 
is localized using a segmentation algorithm. Finally, 
the MRI scans are classified using CNN, probabilis-
tic neural network and SVM. A simple deep learning 
is discussed in [7] for brain image classification. It is 
a non invasive approach and the architecture is very 
simple in design.  A CNN approach is discussed in [8] 
to classify MRI brain images. Before applying CNN 
for the classification, a segmentation approach is em-
ployed. Root mean square propagation is used to opti-
mize the weight of the CNN while training.

An efficient classification system from the seg-
mented region is discussed in [9]. CNN is used to clas-
sify the segmented region from the MRI scans. The 
enhanced independent component analysis is used to 
segment the abnormal region. An efficient architec-
ture is designed with more than two class classification 
in [10]. It uses deep learning as it performs very well in 
pattern recognition applications. It is based on CNN 
for feature extraction in a stacked manner [11].

Brain tumours are difficult to cure and result in a 
high number of deaths globally [19]. To diagnose brain 
tumours, medical personnel visually assess the images 
and point out the tumour locations, which is time-con-

suming and prone to inaccuracy [20]. In recent years, re-
searchers have developed automated ways for detecting 
brain cancers early [21]. However, these methods face 
challenges due to their low accuracy and high false-pos-
itive rates. To extract robust characteristics and conduct 
accurate disease classification, an efficient tumour iden-
tification and classification technique is required [22].

2. Methods and materials
Figure 1 is a flow diagram that might be used to 

depict the analysis that was done using pattern recog-
nition. The first block transforms a physical or biolog-
ical phenomena into a collection of data, signals, or 
images, and the identification process begins immedi-
ately thereafter. This procedure makes use of the mea-
surement vector to make a prediction for the attribute 
that is unknown [12]. This process is represented in a 
mathematical form by the feature vector.

MRI brain images

Algorithm for classification Neural Network

Performance assessment

Deep feature representation

Preprocessing 

Figure 1. Brain image classification process

Together, the processes of feature extraction/selec-
tion and classification/prediction are responsible for 
the performance of the pattern recognition system, 
and the accuracy of one process affects that of the oth-
er [13]. The performance of the pattern recognition 
system is determined by the combination of these two 
processes. The development of pattern classifiers has 
seen a significant amount of progress in recent years. 
However, the design of feature selection and extraction 
algorithms is a more hard challenge, both conceptu-
ally and practically, and it continues to be highly de-
pendent on the nature of the underlying problem [14]. 
The suggested architecture for the DNN is shown in 
Figure 2 along with the inception modules. It is not 
necessary to do any preprocessing processes, other 
than rescaling the input MRI brain images [15].
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Concatenation

Con-3x3

Con-1x1 Con-3x3 Con-3x3 Con-1x1

Con-1x1Con-1x1

Previous Layer

Con-3x3 
with

Pooling

Figure 2. Proposed architecture with inception module

3. Results and Discussions
The performance is measured and analyzed with 

the help of the REMBRANDT database [16]. An MRI 
sample is taken from each of the 130 individuals, and 
the size of the obtained image is 256 pixels by 256 pix-
els. A random selection of one hundred images from 
each of the REMBRANDT database’s classes is per-

formed [17]. Figure 3 presents some examples of nor-
mal and aberrant images.

The performance measures of the proposed system 
are sensitivity, specificity and accuracy. The defini-
tions are as follows:

TPSensitivity
TP FN

  (1)

TNSpecificity
TN FP

  (2)

where True Positive (TP) and False Negative (FN) 
are the correctly and misclassified abnormal images 
respectively. where True Negative (TN) and False Pos-
itive (FP) are the correctly and misclassified normal 
images respectively.

TP FNAccuracy
TP FN TN FP

  (3)

The performances obtained by the proposed sys-
tem for different learning rate and epochs are summa-
rized in Table 1.

It can be seen from table 1 that best accuracy of 
98% is obtained by the proposed architecture with 
0.01 learning rate and 20 epochs [18]. It is concluded 
from the results that the realization of the practical po-

   

Figure 3. Sample brain images – normal (top row) and abnormal (bottom row)



926 | Cardiometry | Issue 26. February 2023

tential of the developed system relies on understand-
ing the characterization between tissue types based on 
its deep feature representation and also relies on the 
architecture of the networks used.

4. Conclusion
In this study, a fundamental DNN is created for 

the purpose of MRI brain image classification. Pattern 
recognition occurs when a computer is able to analyze 
and identify important patterns in an image or set of 
data. This ability is referred to as “pattern understand-
ing.” The approach that has been proposed is a pat-
tern recognition system for identifying brain tumors 
by locating unusual patterns in MRI images. This 
may be accomplished via the use of the images. When 
evaluated on a set of 200 MRI images taken from the 
REMBRANDT database, the recommended architec-
ture with 0.01 learning rate and 20 epochs achieved 
the highest level of accuracy possible, which was 98 
percent. It’s possible that the technique of deep learn-
ing that was described will be helpful in accomplishing 
these goals. The results also showed that the suggested 
method might be used as a pre-treatment predictor for 
the classification of brain cancer, suggesting a prospec-
tive therapeutic function for MRI brain image analy-
sis. This was discovered as a result of the findings. The 
existing technique can analyze 2D MRI brain slices, 
but there is potential for it to one day be developed to 
analyze 3D images for a wider range of applications. 
If the training and validation accuracy becomes bet-
ter with each epoch, the pretrained CNN architecture 

should be able to provide better performance results. 
When the validation accuracy drops while the training 
accuracy continues to rise, it is reasonable to anticipate 
that the architecture will have overfitting concerns. 
Overfitting occurs when a model is unable to provide 
accurate predictions for a new dataset and is forced to 
focus on just a subset of the available training data.

References
1. Mohsen H. El Dahshan E.S.A. El Horbaty E.S.M. 
and Salem A.B.M. 2018, Future Computing and Infor-
matics J., 3(1), pp.68-71.
2. Mohan G. and Subashini M.M. 2018, Biomedical 
Signal Processing and Control, 39, pp.139-161.
3. Chen R.M. Yang S.C. and Wang C.M. 2017, Com-
puters & Electrical Engineering, 58, pp.489-501.
4. Lahmiri S. (2017), Biomedical Signal Processing 
and Control, 31, pp.148-155.
5. Wang X. and Wang W. 2018, IEEE 9th Int. Conf. on 
Software Engineering and Service Science, pp.1116-
1119.
6. Krishnammal P.M. and Raja S.S. 2019, Int. Conf. 
on Comm. and Signal Processing, pp.0548-0553.
7. Badža M.M. and Barjaktarović M.C. 2020, Applied 
Sciences, 10(6), pp.1999-2006.
8. Boughattas N. Berar M. Hamrouni K. and Ruan 
S. 2018, 4th Int. Conf. on Advanced Technologies for 
Signal and Image Processing, pp.1-5.
9. Basheera S. and Ram M.S.S. 2019, J. of Physics: 
Conference Series, 1172(1), pp.012016-012021.
10. Sultan H.H. Salem N.M. and Al Atabany W. 2019, 
IEEE Access, 7, pp.69215-69225. 
11. Szegedy, C., Vanhoucke, V., Ioffe, S., Shlens, J. and 
Wojna, Z., 2016. In Proc. of the IEEE Conf. on com-
puter vision and pattern recognition pp. 2818-2826.
12. Ramitha M A and Mohanasundaram N 2021. Int. 
J. of Advances in Signal and image sciences, 7(1), 30-
37.
13. Clark K, Vendt B, Smith K, Freymann J, Kirby J, 
Koppel P, Moore S, Phillips S, Maffitt D, Pringle M, 
Tarbox L. 2013, J. of digital imaging. 26(6) pp: 1045-
57.
14. Srinivas C, KS NP, Zakariah M, Alothaibi YA, 
Shaukat K, Partibane B, Awal H. 2022, J. of Healthcare 
Engineering. pp; 2022.
15. Mukkapati N, Anbarasi MS. 2022, Int. J. of Com-
puter Science & Network Security. 22(4) pp: 101-10.
16. Murugan S, Anjali Bhardwaj, Ganeshbabu T R, 
2015, Int. J of MC Square Sci. Res., 7(1) pp. 1-7

Table 1
Performances of the Proposed System

Epochs Learning 
rate

Performance metrics
Accuracy 

(%)
Sensitivity 

(%)
Specificity 

(%)

10

0.002 88 96 80
0.001 92 96 88
0.01 94.5 97 92
0.02 92 96 88

20

0.002 94.5 96 93
0.001 96 97 95
0.01 98 98 98
0.02 95.5 97 94

30

0.002 77.5 93 62
0.001 88 96 80
0.01 94.5 97 92
0.02 91.5 95 88



Issue 26. February 2023 | Cardiometry | 927

17. Murugan S ,Ganesh Babu T R ,Srinivasan C ,2017,  
Int. J of MC Square Sci. Res., 9 (3), pp.1-5
18. Murugan Subbiah, S. Mohan Kumar, T. R. Ga-
nesh Babu  2020 , Int. J of MC Square Sci. Res., 12(3), 
pp.1-10
19. Rebinth, A., Kumar, S.M. 2021, Lecture Notes in 
Networks and Systems, 134, pp. 597–605

20. Murali Mohan Babu, Y., Radhika, K., Kameswari, 
G. 2019, Int. J. of Innovative Technology and Explor-
ing Engineering, 8(8), pp. 218–220
21. Kumar, S.M., Yadav, K.P. 2021, J. of Physics: Conf. 
Series, 1964(7), 072021
22. Ramapraba, P.S., Ranganathan, H. 2015, Int. J. of 
Applied Engineering Res., 10(2), pp. 4803–4810



928 | Cardiometry | Issue 26. February 2023

Content
February 2023 / Issue No. 26

5 69

76

Debating club
Вased on the results of the All-Russian Scientific and Prac-
tical Conference on Fundamental Oncology with interna-
tional participation, held on October 20-21, 2022 in Ros-
tov-on-Don: ROUND TABLE DISCUSSION 

Roundtable discussion
Fundamental research: stopper or driver in modern on-
cology? The main aspects of basic research presented by 
the conference participants Rostov-on-Don, October 20-
21, 2022. Section 1. Discovery of adaptational reactions: a 
new milestone in the development of fundamental oncol-
ogy. Section 2. Current demands of oncology.

The Boost to Growth of Science in Russia 
will Come from Siberia
Choinzonov Evgeniy Lkhamatsyrenovich, 
Cherdyntseva Nadezhda Viktorovna

Adaptive Reactions as a Guideline 
in Evaluation of Metabolite Therapy
Maevsky E.I., Grishina E.V., Zakarov A.M., Vasilyeva A.A., 
Bogdanova L.A., Simonov A.B., Homutov A.A.
Unilateral oophorectomy (UOE) of female rats caused se-
vere stress with an increase in the duration of the non-re-
productive period (NRP) - the metestrus and diestrus 
phases, and a shortening of the reproductive period (RP) - 
the proestrus and estrus phases in the estrus cycle (a symp-
tom of hormonal deficiency). 5 weeks after UOE, the signs 
of stress persisted: a decrease in the ratio of lymphocytes to 
the neutrophilic leukocytes in the peripheral blood and the 
weight ratio of thymus to the adrenal glands... 

Adhesive phytoadaptogens-
geroprotectors in preventive oncology
O.A. Bocharova, R.V. Karpova, E.V. Bocharov, 
A.A. Aksyonov, T.L. Chekalina, S.V. Chulkova, 
N.S. Ionov, I.V. Kazeev, M.A.Lyzhenkova, 
A.A. Vershinskaya, V.G. Kucheryanu, V.S. Kosorukov
At the current stage of medical science development there 
is significant knowledge about various disorders in the tumor 
process (expression of oncogenes and cytokines, factors of 
apoptosis, drug resistance, angiogenesis, deficiency of immu-
noreactivity, etc.). Many of the identified features of the tumor 
cell are trying to be used as targets for anticancer therapy. 

New Challenge to Cancer and Longevity
Toshio Inui 
Cancer is a leading cause of death worldwide, accounting for 
nearly 10 million deaths in 2020, or nearly one in six deaths 
according to the latest WHO report. Lung, prostate, colorec-
tal, stomach and liver cancer are the most common types 
of cancer in men, while breast, colorectal, lung, cervical and 
thyroid cancer are the most common among women.

Intermittent Hypoxia as a Method 
of Training and Treatment
Tamara Voronina
If we look at the state of the body from the side of quan-
tum medicine and consider all the changes that occur 
at the level of the nucleus, molecules, cells, tissues, and 
the whole organism, then it may be easier to explain why 
they occur as spontaneous remissions and how to create 
spontaneous remission.

Self-Dependent Antitumor Effects 
Produced by Metal-Containing 
Nanoparticles in Experiments In Vivo
Zhukova G.V., Goroshinskaya I.A., Kachesova P.S., 
Borodulin V.B., Zlatnik E.Yu., Shikhlyarova A.I., 
Zernov V.A., Rudenko M.Yu., Kit O.I.
The most of numerous studies devoted to the thera-
peutic effects of NPs in oncology still don’t go beyond 
experiments and are carried out in two main directions 
- the development of methods for targeted delivery of 
various antitumor factors (cytostatics and other agents) 
combined with NPs precisely into the tumor tissue as well 
as development of magnetic fluid hyperthermia methods. 

 Prediction of Kidney Disease Using 
Machine Learning Algorithms
 Ravindra Babu B, Mesfin Abebe Haile, 
Daniel Tsegaye Haile, Desta Zerihun, 
P.B. Edwin Prabhakar, K.V. Kamyshev
The loss of renal function occurs gradually in diabetic kid-
ney disease (DKD), which is associated with a high death 
rate. India is second only to China in the number of people 
living with DKD and it is expected that one million new cas-
es arise in India each year. If diagnosed at an early stage, 
DKD may be effectively treated. DKD is more dangerous 
since it often has no early warning signs in its infancy. 
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Modern Features of Diagnosis and 
Treatment of Thoraco-abdominal Injuries
Gulomidin M. Khodzhimatov, Sardorbek M. Yakhyoev 
The improved algorithm of the diagnosing and treatment 
tactic of thoracoabdominal injuries can allows for timely di-
agnosis and the choice of adequate treatment tactics. The 
important role and opportunities of the endovideosurgical 
technologies are revealed in the diagnosis and surgical man-
agement of patients with thoracic and abdominal trauma. 

The Relevance of Takotsubo 
Cardiomyopathy 
as a Stress-Induced Disease
Angelina A. Ganych, Ekaterina K. Oflidi, 
Anastasia Y. Zaitseva, Alla B. Myasnikova, 
Oksana V. Chernik
Takotsubo cardiomyopathy, or Takotsubo syndrome, can 
be quite rare found, but however the frequency of di-
agnosing with this disease among patients of cardiology 
departments is constantly growing. On the one hand, this 
may be due to improved diagnostics of this pathology, 
and on the other hand, to an increasing frequency of 
mental disorders in the human population and the spread 
of other risk factors, including drug-induced variants. 

Cognitive and Ethical Reasons for the 
Dissident Movement in Epidemiology
Тatyana I. Bocharova, Elena B. Kokoreva, 
Valentina D. Shakolyukova
The article discusses several fundamental reasons for the 
emergence of such a significant phenomenon as the an-
ti-vaccination movement. An attempt is made to classify the 
causes thereof. The theory of the phases of the vaccination 
cycle by Robert Chen is presented herein. A concept of cog-
nitive simplicity and design of illusory patterns to strengthen 
psychological control over a stressful situation was devel-
oped by the Moscow anthropologist Alexandra Arkhipova. 

The use of cardiometric and electrodermal 
activity indicators for the attestation 
of visual online content
Elena V. Brodovskaya, Anna Y. Dombrovskaya, 
Vladimir A. Lukushin, Maria A. Davydova, 
Elvira V. Likhacheva, Lyubov P. Nikolaeva, 
Aleksandr S. Ognev, Mikhail Y. Rudenko
The article presents some results of an interdisciplinary 
study aimed at clarifying the conditions for the use of car-
diometric and electrodermal indicators of human activity 
as a means of attesting to visual online content. 

Modern Diagnostic Methods 
in Oncogastroenterology
 Gabriel R. Pogosov, Guseyn G. Osmanov, Elizaveta R. 
Ivanova, Nona T. Mardanyan, Liliana R. Avetisyan 
Diagnostic procedures occupy a special place in the ac-
tivities of medical specialists, since the accuracy and time-
liness of their implementation depends on the determi-
nation of the patient’s treatment package, as well as the 
prognosis of the course of the disease. 

Features of the Development and Course 
of Otolaryngological Diseases in Patients 
with Chronic Renal Insufficiency
Anastasia A. Savchenko, Sharifa Y. Avkaeva, 
Shuanet Y. Avkaeva, Elizaveta V. Velmatova, 
Lada V. Lyaskanova, Esmer M. Geidarova
In the modern world, patients suffering from chronic renal 
insufficiency quite often also have a number of other dis-
eases, among which otolaryngological ailments occupy 
far from the last place. The causes of the development of 
ENT diseases against the background of the development 
or chronic course of kidney disease usually lie in the weak-
ening of the immune system of patients...

The phenomenon of glycated hemoglobin 
in patients with a new coronavirus 
infection (COVID-19) with type 
2 diabetes mellitus
Bogdan А. Sklyarov, Alena D. Samoilova, Bogdan 
V. Pavlov, Anastasia V. Levina, Irina S. Sinelnikova, 
Susanna М. Vardanyan, Viktor А. Papin
During the pandemic of coronavirus infection, medical 
staff around the world has faced the problem of a sig-
nificant deterioration in the health conditions of patients, 
who have a history of type 2 diabetes mellitus and who 
have infected with COVID-19. The problem of the combi-
nation of the coronavirus infection and diabetes mellitus 
is urgent and requires an in-depth study in this context. 

Accuracy and Precession of 3d Printed 
Cast Produced by Two Printing Techniques
Walaa Ali Babeer
This study analyses the tolerance and accuracy of 3D 
printed casts created by two printing techniques and cast 
geometry deformations after six months. MISC. An A 
28-year-old volunteer with full dentition was scanned us-
ing 3shape’s TRIOS3. 3Shape’s Dental System converted 
the scan to STL. NextDent 5100 DLP and Forms Lab Form 
2 SLA printers received the STL file. 
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Assaults against health care workers 
in Sudan: An on-going issue
Sahar Moawia Balla Elnour, 
Ziryab Zainelabdin Mohamed Elmahdi, 
Fatima Hassan Salman Nasr
The increasing threat of workplace violence in the health 
sector in Sudan is a multifactorial problem which dis-
played lack of trust in doctors and health care workers 
(HCWs). To study assaults against HCWs employed in Haj 
Elsafie Teaching Hospital, Khartoum North Sudan. An an-
alytical cross-sectional hospital-based study was carried 
between September 2018 and October 2019. 

Bio-Identical hormone treatment 
as a functional approach 
to treat Asherman’s Syndrome
Leila Soudah
Here we present a case of 30 year old married women suf-
fering from Asherman’s syndrome with failed IVF trials and 
infertility complications. A Holistic approach that includes 
bioidentical hormone therapy was adopted to help her in 
regaining fertility. A comprehensive therapeutic plan was 
followed to treat the patient. It included Optimizing body 
hormones vitamins, elimination of inflammation, improving 
Gut and suggesting healthy life style with continual follow up. 

Do covid-19 Vaccines Cause Shoulder 
Injuries: A Survey Among Health Care 
Providers at Najran University Hospital
Wael Mohammed Alzahrani
Shoulder injury related to vaccine administration (SIRVA) 
is a rare but serious side effect of the COVID-19 vaccine. 
The incidence of SIRVA among healthcare providers is not 
well understood. To investigate the incidence of SIRVA 
among healthcare providers working at a National Uni-
versity Hospital in Saudi Arabia and to assess their knowl-
edge of SIRVA. 

The Effect of Empowerment 
And Self-Efficacy On Employees’ 
Perceptions Of Quality Of Care
Rakan Alduhaim, Ibrahim Alqasmi
Empowerment in work palace denotes to better decision 
making power which enable the worker to have greater 
control of their jobs. In conventional organizational struc-
tures, functioning of the organization revolve around the 
designing of the set rules and methods. It was though that 
if organization makes employees obligatory to follow such 
structures the effectiveness and efficiency may improve.

Variation of Omicron from COVID-19: 
A Review
Hassan A. Hemeg
In Wuhan, China, where the virus first appeared, a cluster 
of severe acute respiratory syndrome (SARS) coronavirus-2 
cases were reported. On March 11, 2020, the World Health 
Organization (WHO) declared a pandemic due to the rapid 
global spread of the virus that causes this ailment, known 
as coronavirus disease 19 (or simply COVID-19). There have 
been reports of illness among persons of all ages in every 
region of the globe where COVID-19 has spread. 

Work Stress Among Physicians, Dubai 
Health Authority, in the Year 2018-2019
Hayat Ahmad, Fatima Mubarak, Waad Almaftool
Work stress is a significant problem that affects physicians. 
Multiple sources can contribute to this problem. High-
stress rates among physicians can manifest in various 
expressions, including cognitive, behavioral, and somat-
ic expressions. Work performance and quality of medi-
cal care administered to patients can be undermined by 
over-stressed physicians. The study aimed to assess the 
prevalence of stress among physicians working in gov-
ernmental health facilities in Dubai (2018-2019) and their 
relationship with socio-demographic and job factors.

Effect of Toxoplasma gondii infection 
on the level of NLRP3 in women 
with Polycystic Ovary Syndrome
Hanaa Saheb Jawad, Sukayna Jabbar Mushattat 
In this study, 120 women were assessed and split into four 
different categories. The first group included women who 
had been exposed to the T.gondii parasite. The second 
group included women possibly infected with the T.gon-
dii parasite and PCOS. The third group was made up of 
women who had PCOS. The first three groups were hos-
pitalized, while the fourth group was healthy. 

Effect of Light Emitting Diode 
and TiO2-decorated Ag Nanoparticles 
on Skin Cancer A431 Cell Line
Duaa J. Dheaa, Samira A. Mahdi
Devices based on light-emitting diodes (LEDs) are the new-
est and safest method for treating a variety of ailments, and 
dermatologists are now routinely using them. To confirm 
the effectiveness of this type of treatment, more controlled 
research are still required. The blue light (420–480 nm) of 
the light-emitting diode had a better anticancer effect on 
the SCC cell line after 24 hours of incubation. 
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Knowledge of patients visiting 
al- Zahraa Teaching Hospital in Najaf city 
about Toxoplasmosis
Sukayna Jabbar Mushattat
A descriptive study was conducted in 2020 to Assessment 
of patients knowledge about preventive measures of Toxo-
plasmosis. A sample of 1000 patients was selected, a peri-
od 1/1/2022 to 1/6/2022. The data were obtained by the 
visitors interviewed by answering the questionnaire , The 
questionnaires have 14 questions divided into three parts.

Study about the association between 
toxoplasma and breast cancer 
in Najaf During 2020 
Mohammad R. A. Al-Sharefi, Ali Abbas Mahdi, 
Ali Abdul Razak AlSaegh, Hujran Abdulraheem Abed, 
Hussein Raof Al-Ghazali and Ruqaya Ali Mahdi
 This study was begin from January to December 2020, 
to learn where there breast cancer and toxoplasma infec-
tion are related By used immunology test results. 2020, to 
know the association between Toxoplasma infection and 
breast cancer .by examine immunological test. 32 women 
who had tumors were the subjects of a study conducted 
at the Al-Sadder Teaching Hospital in Al-Najaf Al-Ashraf... 

Study of Staphylococcus spp.isolated 
from Clinical Cases and determination 
of its multidrugresistant to antibiotics 
and phytosynthesized ZnO (NPs) 
Mohammed Oudah Hamad, Alaa Yaqoop Rahi, 
Muthik A. Guda
The current study deal with 214 clinical samples taken 
from in- and outpatient’s of both sexes with different ages 
of Al-Hilla Teaching Hospital, Babylon Maternity and Pedi-
atrics Hospital in Hilla city. All tests were conducted in the 
laboratories of the University of Kufa, College of Science, 
Department of Ecological and Pollution Sciences, in 2022.  

The assessment of  Dystrophin 
and  Titin in premenopausal 
thyroid women patients
Zahraa Shakir Mahmod, Haider Salih Jaffat
This study was designed to  investigate the relationships be-
tween Dystrophin and Titin in patients with thyroid dysfunc-
tion. The Mean Serum Titin levels which indicated signifi-
cant differences in studied groups of hypothyroidism, and 
hyperthyroidism patients, and the control groups. Remark 
that Titin levels decreased in Hypothyroidism and hyper-
thyroidism groups less than in the healthy control group. 

The assessment of immunological 
parameters ( Anti- Thyroid peroxidase 
antibody and Anti-Thyroglobin antibody) 
in premenopausal thyroid women patients
 Zahraa Shakir Mahmod, Haider Salih Jaffat
Thyroid diseases may be complicated by anti-thyroglo-
bin and anti-thyroid peroxidase antibodies. This research 
examined thyroid diseases and serum Anti-TPO Ab and 
Anti-Tg Ab levels. Anti-TOP Ab and Anti-Tg Ab vary sig-
nificantly between Hyperthyroidism, Hypothyroidism, and 
control. Clinical labs should evaluate thyroidism patients 
for potential consequences using these biomarkers.

The inhibitory and synergistic role 
of liponanocortisone on monocytes, 
lymphocytes, and platelets 
in male rats with arthritis
Tamadhur Hani Hussein, Alaauldeen S.M.AL-Sallami
Nanotechnology in the treatment of diseases is consid-
ered one of the prominent techniques for obtaining safe 
and effective medicines and treatments at the same time. 
The aim of the research is to know the synergistic thera-
peutic effect of liponanocortisone in improving arthritis 
in rats. 

Review on Cardiac Arrhythmias 
with ECG Interpretation 
on Different Myocardial Regions.
Gulothungan G., Vickram A.S.
Electrocardiogram (ECG) is one of the major diagnostics 
tools for Cardiac Arrhythmias (CA). ECG interpretation is 
more important to provide specific treatment of different 
arrhythmic myocardial regions. In this article the aim is 
to focus on detailed normal and abnormal ECG interpre-
tation with different myocardial regions. Contraction and 
Relaxation Process (CRP) during cardiac cycle generates 
complex ECG with addition of each conduction node 
electrical vector activity in cardiac conduction system. 

Drug Repurposing of Human LMTK3 
from ATP competitive inhibitors 
for Breast Cancer 
Vickram A S
Breast cancer is the second most common cancer in the 
world. The ovarian hormone, estrogen plays its role in 
stimulating breast cell division, breast growth and de-
velopment and support of the growth of estrogens-re-
sponsive tumors. A recently characterized key molecule 
to breast cancer cell is Lemur tyrosine kinase-3 (LMTK3). 
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Effect of alternate nostril breathing 
exercises on cardiorespiratory function- 
a systematic review
Padmasree Muthukrishnan, Satya Lakshmi K, 
Sathyanath D, Shrikanth Muralidharan
Alternate nostril breathing has positively affected the car-
dio-respiratory system. This review aimed to compile in-
formation on the effects of alternate nostril breathing on 
cardiorespiratory function. Databases such as PubMed, 
Medline, Scopus, Cochrane, and Google Scholar were 
systematically searched to review current evidence of ran-
domized control trials (RCT) on alternate nostril breathing 
over the past two decades.  

Procalcitonin Levels as a Predictor 
of Clinical Outcome in Sepsis
Pandere Kaustubh Anil, Virendra C. Patil
Sepsis is defined as a life-threatening condition resulting 
from an inappropriate response of the body to any infec-
tion. Procalcitonin has been found to be a good mark-
er for the diagnosis of sepsis. However, there are limited 
studies on the relationship between increased procalci-
tonin levels and the clinical outcome.  

Comparative Estimation of Proteinuria 
Using Spot Urine Albumin Creatinine 
Ratio and 24 Hour Urine Protein Among 
Diabetics for Detecting Nephropathy
Shivaraj Afzalpurkar, Vasant Deokar
Although proteinuria has been established as an inde-
pendent risk factor of diabetic nephropathy, the time-
ly and accurate estimation of proteinuria has scope for 
improvement. Hence, this study intends to compare the 
accuracy of spot sampled urine albumin creatinine ratio 
(UACR) to 24 hour urine protein among diabetics in the 
quantification of proteinuria. 

Adverse Effects of Online Education 
on Student Engagement during Covid-19: 
Review, Synthesis and Research Agenda
Subhasis Sen, Sweta Banerjee
The study reviews the relationship between ethical con-
sideration and student engagement with reference to on-
line education among school, under graduate, and post 
graduate learners. COVID-19 outbreak has changed the 
way education been delivered. The exploratory research 
suggests a conceptual framework which can be adapted 
by schools and educational institutions to address to the 
concerns of students like stress, anxiety, and ethics. 

Automatic Recognition of Lung Tumor 
Using Convolutional Neural Networks
Hirald Dwaraka Praveena, Ch.V.M.S.N. Pavan Kumar, 
A.Rajani, Paluri Bharathi
The unchecked proliferation of abnormal cells in the lung 
is known as lung cancer, and it is one of the major causes 
of death globally. The most accurate way for finding ma-
lignant lung nodules is a thorax Computed Tomography 
(CT) scan. A spherical lesion called a lung nodule can ei-
ther be malignant or not. Lung cancer appears as round-
ed, white shadow nodules on the CT scan. 

A Novel IoT-based Monitoring Device 
for Effective Prediction of Heart Failure
Rakesh Ashok Bhongade, Jaswant Goyal, Shiva Sharma
Heart disease is the biggest cause of mortality worldwide. 
Approximately 80% of deaths happened in underdevel-
oped and middle-income countries. By 2030, it is project-
ed that 23.6 million people would die from cardiovascular 
disease if present patterns are allowed to persist. An op-
portunity to offer an Internet of Things (IoT) solution has 
become more accessible as the use of smart wearable 
technology has grown.  

Use of Machine Learning Techniques 
for Effective Prediction of Heart Disease
Anshu SS Kotia, Manisha Rastogi, 
Rakesh Ashok Bhongade
One of the most important problems now affecting the 
globe is heart disease. A significant problem in the field 
of clinical knowledge analysis might be disorder predic-
tion. Many medical conditions can be identified, detected 
and predicted using machine learning. This study uses 
machine learning methods and Python programming to 
study heart disease prediction. Heart disease has become 
a prevalent and fatal condition in the last few years due to 
the suppression of fat.  

In Silico study on Targeting Human 
C-Reactive Protein Involved 
in Cardiovascular Disease using Quercetin
Prerna Upadhyaya, Alpana Joshi, Shweta Dongre
Cardiovascular disease is one of the leading causes of 
death and disability in humans. Quercetin (Que) and 
its analogs are found in plants naturally and have been 
shown to have promising bioactive effects. The relation-
ship between “Human C-reactive protein (CRP)” and the 
cardiovascular system (CVD) has been extensively re-
searched over the last several decades.  
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 In silico Study to Investigate Targeting 
Ability of Genistein against Fatty acid 
binding protein 4 (FABP4) in Peripheral 
Artery Disease
Shweta Dongre, Navid Shah, Tarun Sharma
“Peripheral artery disease” or PAD, is considered as a most 
prevalent condition, and it commonly coexists with vascu-
lar diseases in other body parts. The epidemiology of PAD 
is well known and connected to age and, particularly, the 
predisposing factors of smoking and diabetes mellitus. 
Diagnosis on early basis is important for enhancing the 
quality of life (QOL) in addition to the reducing risk for the 
development of significant subsequent vascular events 
such as “acute myocardial infarction (AMI)” or “stroke”.  

A Computational Study of Tissue 
Plasminogen Activator (Tpa) and 
Vanillylamine for Treatment of Heart Stroke
Jayanand, Tanmay Goswami, Preeti Shrivastava
When blood cannot flow to the brain, a stroke occurs. A 
blockage or burst blood vessel inside the brain is a com-
mon culprit for this disturbance in blood flow because 
they both limit oxygen to the brain tissue. If this happens, 
the brain’s oxygen-starved cells begin to die quickly, so 
it’s important to get medical attention at once for the pa-
tient’s chances of recovery.   

Early Detection of Heart Disease 
Using Machine Learning Approach
Mohammed Zabeeulla, Chinky Sharma, Ankit Anand
Heart attack is one of the leading causes of morbidity in 
the worldwide population. Cardiovascular disease is one 
of the major diseases involved in clinical data analysis 
or one of the most important part for forecasting. Early 
detection of cardiovascular diseases can help to reduce 
high-risk condition for heart patients to make individu-
al decisions for their lifestyle adjustments, mitigating the 
challenges. 

Optimization of Amyloidosis Detection 
Method for Right Ventricle 
and Its Deployment Using Machine 
Learning (ML) Approach
Murari Dhanatwal, Renuka Jyothi S, Ajay Kumar
When an aberrant protein called amyloid accumulates 
in our organs and tissues, it causes amyloidosis. When it 
happens, both their form and functionality are impacted 
and amyloidosis is a critical medical condition that may 
result in organ failure that is serious and may be lethal.  

 Computational Docking Studies of MAPK1 
Target Protein Responsible for Heart 
Failure Using Catechin as Natural Inhibitor 
Malathi H, Alok Singhal, Jaswant Goyal
Mitogen-activated protein kinases (MAPKs) are major 
thespians that have been the subject of in-depth research 
over the last few decades among the several intracellu-
lar signaling networks that regulate the pathophysiology 
and development of the heart. Heart failure is one of the 
most common reasons for hospitalization and is a serious 
public health issue. Heart failure mostly affects the elderly, 
and as life expectancy increases and chronic medical con-
ditions are better managed, more people are expected to 
develop the condition. 

In silico Study of “Diosgenin” 
as Potential Inhibitor of Galectin-3 (Gal-3) 
in Cardiovascular Diseases (CVDs)
Gireesha A S, Vinod K. Singh, Sarika Kokane
A novel key player, galectin-3 is a lectin that binds 
to β-galactosides and is also connected to a bad prog-
nosis in individuals with cardiovascular disease. Galec-
tin-3 is a biomarker used in the diagnosis and progno-
sis of several cardio/cerebrovascular diseases, including 
heart failure, acute coronary syndromes, acute ischemic 
stroke, and arrhythmogenic cardiomyopathy. In the last 
ten years, there has been a considerable improvement 
in our knowledge of its involvement in inflammation and 
myocardial fibrosis as well as its potential therapeutic use 
in the management of heart failure and myocardial in-
farction. 

Development of Adaptive Spectrum Noise 
Cancellation Technique for Enhancing 
Heartbeat Rate Monitoring 
Prerna Upadhyaya, Renuka Jyothi S, 
Jigar Manilal Haria
Most of the Heart Rate Monitor (HRM) seems to be a por-
table monitoring device that can measure and displays 
real-time heartbeat rate in addition to storing heartbeat 
rate data for future studies. It is generally used to cap-
ture heart rate data during various types of physical exer-
cise. Heart rhythm problems arise whenever the electrical 
impulses that coordinate the heartbeats aren’t working 
properly. The ineffective signaling causes the heart to 
beat too fast (tachycardia), overly slowly (bradycardia), 
or sporadically. In present study, a focused approach on 
Adaptive Spectrum Noise Cancellation (ASNC) were used 
for enhancing heartbeat rate monitoring for humans. 

329

335

348

355

361

367

342



934 | Cardiometry | Issue 26. February 2023

Application of Deep Learning 
Technique for the Detection 
of Coronary Heart Disease (CHD) 
Madhumati Varma, Jayaprakash B, Bajrang Lal
A blockage or cessation of blood flow to our heart mus-
cle is a sign of Coronary Heart Disease (CHD), which is 
caused by an accumulation of fatty substances in the cor-
onary arteries known as atheroma. The principal blood 
channels that deliver blood to the heart are known as 
coronary arteries. In this paper, the possible application of 
deep learning technique is explored for the detection of 
Coronary Heart Disease. 

Potential Protective effects 
of Isoflavones in Effective Management 
of Cardiovascular Diseases
Amit Mishra, Kamlesh Kumari, Shweta Singh
For human life, health, and biological growth, nutrition is 
crucial. A prominent example of a food that is nutrient rich 
at the moment is “Soybean”. In Asian nations, it is thought 
to be a significant source of proteins and may be used in 
place of dairy products and meat. When compared to oth-
er food legumes, soybeans offer several nutritional benefits 
in terms of their composition in macro- and micronutrients. 

An Analysis of the Dynamic Role 
of Lipids in the Progression and 
Development of Cardiovascular Disease
Saad Mohammad Shakir, Aditya Mishra, S Kalaiselvi
The main cause of mortality around the globe is car-
diovascular disease (CVD). There are several indications 
followed by experimental validation that dysfunctional li-
potoxicity is one of the primary causes of cardiovascular 
illnesses such as atherosclerosis, “coronary heart disease”, 
(CHD), and hypertension. Obesity and diabetes raise the 
number of circulating lipids, which may enhance the pro-
duction of harmful intermediates and cause issues related 
to cardiovascular disorders. 

Computational Characterization of 
Xyloketal B with Human C-Reactive Protein 
For Management of Kawasaki Disease (KD)
Krishan Gopal, Abhay Chaudhary, Atul Thorat
The most common underlying cause of acquired car-
diovascular disease in developed countries is Kawasaki 
disease (KD), a systemic vasculitis. The most serious and 
common consequence of KD is the growth of coronary 
artery involvement, however therapy with intravenous 
gammaglobulin can minimized this issue. 

Optimization of Hemodynamic Monitoring 
System of Heart Rate using Cardiac Sensor 
Bhuava J, Vishvanayak, Anshu SS Kotia
The principles of hemodynamic monitoring have not yet 
altered in terms of technological development in recent 
years. The main goal of hemodynamic monitoring sys-
tem is targeted for critically ill patients’ remains to be an 
accurate assessment of the systemic circulation and its re-
sponse to tissue oxygen requirements.  

Effect of Physical Activity over 
the Knee Angle in Healthy Children 
with or without Flatfeet
Clarionda Donna Mukhim, V Kalidasan, Neetha R G
Physical activity influences the children’s lower limb mor-
phological changes. Different degrees of foot posture 
have varying impacts over the tibiofemoral angle. This 
study was carried out to analyze and determine whether 
physical activity, football, impacts the knee angle, varus, or 
valgus and whether the altered alignment is more severe 
with the association of different foot postures; neutral, 
pronated, or supinated. 

Physiotherapy and Physical Activity: 
A Cross-Sectional Survey Exploring 
Physical Activity Promotion 
and the Physical Activity among 
Physiotherapists in Bangalore
Budamala Pavani, Milan Anand, S. Sudhakar
Physical action is a significant viewpoint in our everyday life. 
In India, around 36.9% of the population is inactive phys-
ically. Physical action has a significant medical advantage 
related to increasingly ideal natural cardiovascular disease 
hazards considering youngsters and teenagers’ profiles. 
Healthy habits are progressively significant in physiother-
apists as they are future advisors who dismiss embracing 
a healthy way of life and are bound to neglect to set up 
well-being advancement and open doors for their patients.  

Effect of Motor Control Based Shoulder 
Retraining Exercises on Supraspinatus 
Impingement
Geobin J Luke, V Kalidasan
Supraspinatus muscle impingement is a condition in 
which the muscle gets impinged in the articulating sur-
faces of the shoulder. The musculoskeletal dysfunction 
affects the region under acromion, its bursa, the tendon 
part of the supraspinatus gets affected by this musculo-
skeletal dysfunction. 
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Evaluation of Neck Pain 
and Posture of Cervical Spine among 
Helmet Users Riding Motor Bike
Pallabi Baruah, Jincy Samuel
Helmet use is become mandatory by the Indian govt. in 
the year of 2016. After the helmet law the prevalence of 
helmet users increased up to 80%. Other 20% popula-
tions refused to wear helmet while riding due their own 
reasons such as some founds wearing of helmet causing 
suffocating, heaviness over neck muscles or some feels 
headache too. Among various postural disorders, forward 
head posture (FHP) has found to be commonest.

Effects of Smart Phone Gaming 
on Hand Strength and Dexterity
Husna Tarannum, Milan Anand
Mobile phones are becoming an absolute need in routine 
life. Mobile gadgets have developed into a portal to a 
wide selection of creative and competitive activities. The 
ease of use and cost effective of mobile phones has led to 
an increase in their popularity of gaming in past decade. 
Prior reports show that students who involve themselves 
in gaming activities on mobile phones, spend approxi-
mately 3 to 4.5 hrs on the activity. 

The Effects of Multi-Exergames Training 
on Balance and Gait in Hemiplegic Patients
 Bharti Sahu, Kalidasan Varathan
Hemiplegia shows the partial weakness of the body where 
balance and walking abilities are majorly affected. Exer-
gaming can enhance balance after a stroke by utilizing 
game-specific exercises.  Hence, the study aims to identify 
the effects of multi-exergames training on the parameters of 
balance and gait in hemiplegic subjects. The selected study 
subjects were forty-two as per the inclusion criteria and were 
allotted to a single group using convenient sampling.  

Scrub Typhus In A Tertiary Care 
Hospital In Chengalpattu District
R. Vasuki, U.Arunkumar
Orientia tsutsugamushi is the bacterium that causes scrub 
typhus. By being bitten by a larval trombiculid mite(chig-
ger), it is transmitted. The incubation period is 10-14 days. 
Fever, headache, body aches, and sometimes rashes are 
the most common symptoms. The hallmark is the charac-
teristic eschar lesion-scab at the site of chigger bite and 
regional lymphadenopathy. The severity of the illness var-
ies from person to person ranging from fever to multi-or-
gan involvement.  

Relationship between upper 
extremities functional recovery 
with speech recovery among post stroke 
patients - an observational study
Pubali Das, Darshni Thakkar, 
Sudhan S G, Zeeshan Ali, Smitha M Reddy
 Globally stroke is one of the most common neurological 
disease, frequently causing death and disability. The survi-
vors suffer from various impairments among which upper 
and lower limb motor deficits, visuo-spatial neglect and 
speech impairments are most common.  

Potential Lifestyle Indicators of Health 
among White-Collar Workers during 
the SARS-Cov2 Pandemic in India
Sudhan S G, Zeeshan Ali, Vijay Pratap Singh, 
Jyothsna Volisha Cardoza, Darshni Thakkar, 
Sruthi G, Preeti Sharma 
Lifestyle is well known to be a player in the health of society, 
increasing the number of concerns on lifestyle diseases ac-
counting to increase in the mortality to the coronavirus pan-
demic make it more evident. The COVID-19 pandemic is a 
dreadful disease caused by the recently discovered coronavi-
rus, still at large affecting the lives of millions across the globe. 

Leukocytes Classification Using 
Convolutional Neural Network
S Nikkath Bushra, Adlin Sheeba, 
C. A Subasini, S. Anslam Sibi
Maintaining a healthy life is very important in today’s world. 
Our body has ability to fight against contagious diseases 
with the aid of white blood corpuscles (WBC) which gen-
erates natural immune system. Preserving a good WBC 
count is crucial as it leads to various hematological prob-
lems, one among them is Leukemia, a condition which re-
sults in blood cancer, huge accumulation of WBC cells in 
bone marrow, an abnormal growth of WBC cells, hinders 
natural immune system fighting against infectious diseases.  

Simple spectrophotometric assay 
for doxycycline drug in their pure 
form by using Enzymatic approaches
Furqan Kifah Kadhim Al-Fatlawi, 
Ali Mejbel.M.Alkhafaji, 
Mohauman Mohammad Majeed Al-Rufaie
Enzymes are biological catalysts (as well referred as bio-
catalysts) that assist live organisms speed up biochemical 
reactions. They can be separated from cells and cells. A 
wide spectrum of catalysts are involved to catalyze.  
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Effect of Dual Task Training, Gait Training 
and Vestibular Rehabilitation on Balance 
and Quality of Life in Post Stroke Adults 
Veena Kirthika S, Selvaraj Sudhakarm P. T., 
Nandhini B., Ramalakshmi K., Annie Janet M., 
Carlin Jersha Rachel J, Senthil Selvam P. 
To investigate the effectiveness of dual task training, gait 
training and vestibular rehabilitation on balance and qual-
ity of life in post stroke adults. This Pilot study was car-
ried out on 45 post stroke participants both male and 
female who fulfilled the inclusion criteria were recruited 
for the study with age group between 40 to 60 years from 
out-patient physiotherapy department of Dr. M.G.R.  

Improved Classification of Breast Cancer 
Data Using Hybrid Techniques
R.Senkamalavalli, M.Balamurugan, 
N. Sundara Rajulu, N.Ramshankar
Breast cancer is the second leading cancer for women in 
developed countries including India. Many new cancer 
detection and treatment approaches were developed. 
The most effective way to reduce breast cancer deaths is 
detect it earlier. The frequent occurrence of breast cancer 
and its serious consequences have attracted world wide 
attention in recent years. 

Machine Learning Applied 
To Cervical Cancer Data
R.Senkamalavalli, Madona B Sahaai, 
V.Vidya Lakshmi, Kanchana A, N. Sundara Rajulu
Cervical cancer is a type of cancer that occurs in the cells of 
the cervix. Cervix is the lower part of the uterus that connects 
to the vagina. It arises due to the abnormal growth of cells 
and spreads to other parts of the body. Smoking is also con-
sidered as one of the main causes for cervical cancer. Long 
term use of Oral contraceptive pills can also cause cancer. 

Effectiveness of educational intervention 
on knowledge on self care practices 
following Percutaneous Coronary 
Interventions 
A. Shanmugalakshmi, M., Viji Micheal, S.Madhavi
A study to assess the effectiveness of educational inter-
vention on knowledge on self-care practices of patients 
following percutaneous coronary interventions at KMCH, 
Coimbatore. Aimed to assess the effectiveness of educa-
tional intervention on knowledge on self-care practices 
following PCI, The study was conducted at KMCH cardiac 
ward, cardiac day care. 

Balanced Diet for Healthy 
Heart-General Aspects
K S Vijayalakshmi, Sathiyalatha Sarathi, V.Hemavathy
Globally, cardiovascular disease is the leading cause of 
mortality, according to the WHO. Coronary heart disease, 
cerebrovascular illness, rheumatic heart disease, and 
other ailments are among a category of disorders of the 
heart and blood arteries. Diet and lifestyle are crucial for 
preserving heart health. An unhealthy diet can increase 
the risk of heart disease and set off additional risk factors 
that may result in heart disease. 

Descriptive Study to Assess 
the Knowledge on Cardio Vascular 
Disease Among Middle Age People 
at Selected Area, Coimbatore
Kanmani S, Geetha C
This study was aimed to assess the knowledge on  cardio 
Vascular Disease (CVD) among middle aged people. Car-
diovascular diseases are a group of disorders of the heart 
and blood vessels and include coronary heart disease, 
cerebrovascular disease, rheumatic heart disease and other 
conditions. More than four out of five CVD deaths are due 
to heart attacks and strokes, and one third of these deaths 
occur prematurely in people under 70 years of age. 

Effectiveness of Awareness Video 
on Knowledge, Attitude and Practice 
Regarding Infection Control Measures 
Among Housekeeping Employees 
in Teritary Care Hospital at Puducherry
Lavanya S, Kripa Angeline A, Prabavathy S
The prevalence of Hospital acquired infections (HAI) var-
ies widely across the globe. Worldwide, it is estimated that 
almost 10% of the hospitalized patients acquire at least 
one HAI. House keeping employees are at high risk of 
being infected and also, they serves as a tool of spreading 
infection and also most of them lack in knowledge and 
practice of infection control measures.

Music Therapy on Cancer Related Fatigue, 
Quality of Sleep And Anxiety
Kamala Patchaiappan, Kripa Angelline A
Cancer is second most serious health problem and leading 
cause of death . Many treatment options for cancer includes 
surgery, chemo -therapy, radiation therapy and music ther-
apy, hormonal therapy. Music therapy in oncology is very 
beneficial to patients and used to reduce the symptoms of 
cancer and supports the palliative cancer care. 
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Hiostopathological Studies on Gill, 
Liver and Brain of Oreochromis 
Mossambicus Exposed to Ethoxyquin
Seena P and Dr. K. Narayanasamy 
Water pollution greatly affects the life of aquatic ecosys-
tem. Ethoxyquin (EQ) is one such toxic content, which is 
even present in the food being presented to the aquatic 
beings. In this research work, the effects of ethoxyquin on 
the Oreochromis mossambicus, called tilapia fish is stud-
ied. The aimed fish species is treated through the subleth-
al concentration of EQ.  

Wheel Chair Powered by Intelligent 
Speech Control
Pravin Kumar M, S. Sumathi, Dr. Priya Sethuraman, 
M. Joly, Arun Pradeep, Kavitha S
Prosthetics controlled by voice commands is described in 
this paper. Locomotor disability require the affected to seek  
help from others in order to move around. An intelligent sys-
tem controlled by voice can make them more independent 
as they need not require a manual effort for their move-
ments. Based on the voice commands the users themselves 
can drive wheel chair.  

Smart monitoring, management 
and control of Blood bank 
Management System using IOT
M.Joly, Kavitha S, Arun Pradeep 
An emergency system that directs the quick accessibility and 
availability of blood and delivery is entitled in a blood donation 
center. There exists a high demand for blood as a life saver in 
case of emergencies and the primary purpose of these blood 
donation centers meant to supply blood to the needy people. 
The unavailability of donor at the correct time is the foremost 
issue met by several people in case of emergencies. In our 
work, a group of people with data about their blood group 
and other details are made as a software for easy access. 

Finite Element investigation of cracked 
Femur Bone with Prosthetic Bone Plates 
Using ANSYS Software
K. Sankar, A. Kalaiyarasan, D. Sasikala, S. Selvarasu,
J. Rangarajan, J. Kirubakaran, R. Vijayakumar
Bones be biological tissues made up of phosphorous and 
calcium among other elements. In the early years, they 
replenish themselves and expand quickly. The bone are 
viewed as a homogenous, isotropic, Material with linear 
flexible property. The foundations of the human frame are 
the bones. It aids in supporting the body’s softer areas.  

Design and Implementation of Diabetic 
Retinopathy Detections on Retinal Images
M. Birunda, Dr. N. Saravanan, Dr. C. Selvi, S. Ramya, 
L. Thirishiya, K. Selvabharathi
The detection of Diabetic using Retinal Image is designed 
in this paper. The images are obtained from preprocess-
ing technique compared with SVM Classifier and IPACHI 
model. Estimation is done to remove the vein vessels from 
the Retinal Images. This proposed strategy includes CRAE 
and CRVE which helps in extraction of veins. The present 
algorithm is developed using MATLAB and implemented 
with the samples of Retinal Images.  

Lung Cancer Image Segmentation and 
Detection Using Deep Learning Algorithms
Dr. G. Sudha, M. Birunda, R. Khowshalya, S. Preneshvar, 
S. Jayanthiswari, V. Sathya, N. Shneka
In this paper proposed CNN algorithm using deep learn-
ing is developed and presented for the detection of tumor 
cells. The developed algorithm out performance is com-
pared with the learning like Random Forest (RF), Support 
Vector Machines (SVM), and Decision Tree (DT). The ac-
curacy and the loss are consider as the parameters and 
based on the analysis it has been found that CNN shows 
the better performance. 

Comparitive Analysis of Deep Learning 
Algorithm for Early Detection of Breast 
Cancer
Dr. G. Sudha, Dr. C. Selvi, Dr. N. Kaliammal, 
M. Varsha, R. Sujithra, E. Theerthammal, S. Kamali
The algorithm used for early detection of breast cancer 
using Deep Learning algorithm is developed and present-
ed. The performance of developed algorithm is compared 
through Support Vector Machine classifier and the Random 
Forest algorithm. Accuracy and loss are considered as the 
parametric metrics for the comparison. Based on the anal-
ysis it has been found that the CNN out performs the other 
two algorithms. 

A Non-Invasive Technique 
to Detect Thyroid Using IoT
Dr. N. Saravanan, Dr. G. Sudha, Dr. S. Selvarasu, 
R. Hariprakash, A. Ajaykumar, V. Surjith
The Thyroid monitoring using Internet of Things (IoT) ap-
plications is presented in this paper. Thyroid monitoring is 
done by monitoring the basal body conductance or through 
blood samples. The conductance acquisition is performed 
by an electrode along with an amplifier and a node MCU. 
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Methods of Using Artificial 
Intelligence to Detect 
the Boundaries of Melanoma 
S Bhavanisankari, Geetha D, V. Sasirekha, 
B.Bharathi, S. Nikkath Bushra
Melanoma is the sixth leading cause of death in the Unit-
ed States, with more than nine thousand people suc-
cumbing to the disease each year. The earlier melanoma 
is detected and treated, the longer a person can expect to 
live after being diagnosed with the disease more analyt-
ical developments are still necessary. The skin injury limit 
anomaly, which addresses the “B” component included in 
the “ABCD rule,” is regarded as an essential clinical com-
ponent for the early detection of melanoma.  

Efficacy study of Jathikaaimathirai 
in Juvenile seizure disorder - 
A clinical study
K. Rajeshwari, K. Vennila, M. Meenakshi Sundaram, 
R. Meenakumari
The history of seizures is amalgamated with the history 
of human existence, the first reports on epilepsy can be 
traced back to the Assyrian texts almost 2000B.C[1] A sei-
zure is an extreme rush of electrical activity in the brain 
that can cause a variety of symptoms, depending on which 
parts of the brain are involved. Juvenile Seizuresare a com-
mon disorder that can be triggered or motiveless which 
are called provoked and unprovoked seizures respectively. 

Protein Energy Malnutrition – an Overview
Florence Nightingale K.A., Sathiyalatha Sarathi, 
V. Hemavathy, Jenifar Monisha A., Pandian B.
Protein-energy malnutrition or PEM is the condition of 
lack of energy due to the deficiency of all the macronu-
trients and many micronutrients. It can occur suddenly or 
gradually. It can be graded as mild, moderate or severe. 
In developing countries, it affects children who are not 
provided with calories and proteins.

Management of Breast Cancer: 
an Overview
Jenifar Monisha A., Sathiyalatha Sarathi, V. Hemavathy, 
Pandian B, Florence Nightingale K. A. 
Recently Breast cancer is the most commonly diagnosed 
life-threatening cancer in women, as well as the leading 
cause of cancer death in women. Breast cancer research 
has resulted in extraordinary progress in our understand-
ing of the disease over the last two decades, resulting in 
more efficient and less toxic treatments. 

Cardio Pulmonary Cerebral 
Resuscitation-Updated Overview 2022
Mr. Pandian B, Dr. Sathiyalatha Sarathy, 
Dr. V. Hemavathy, Florence Nightingale K. A., 
Jenifar Monisha A.
CPR, or cardiopulmonary resuscitation, is a fundamental skill 
that is required of all medical, nursing, and allied health pro-
fessionals. The need of the hour is for people working in med-
ical science to constantly update their knowledge and skills 
because medical science is constantly and rapidly changing. 

IoT based Chronic Obstructive 
Pulmonary Lung Disease Patient 
Management System using Air Quality 
K. Balasubadra, J. Umamageswaran, K. Saravanan
Smoking is primarily responsible for the development of 
chronically obstructing pulmonary disease (COPD), a breath-
ing condition that is treatable and preventable. One of the 
environmental challenges that cannot be ignored is air pol-
lution. Extended exposed to contamination slows or harms 
the treatment of the lungs in COPD patients. Air quality, tem-
perature, humidity, and dusty density tracking are given top 
priority during the product’s development. Because Bronchi-
tis is a disease that may be treated, air quality is essential. 

Internet of Things and Cloud controlled 
Remote Health Management System 
in Telemedicine for Healthcare Facilities
 K.Balasubadra, V.Prasanna Srinivasan, 
J.Umamageswaran
Telemedicine, one of the most well-liked and quickly evolv-
ing medical applications, enables patients and the general 
public to access better and quicker medical care. To enable 
the process of acquiring detailed information indicative of 
our physical and mental health for the optimum patient 
health monitoring, networked sensors are either wearables 
or implanted in our everyday environments. 

Optimized Prediction 
of Melanoma Using Machine Learning
V. Sharmila, P. Ezhumalai
Life span of an average person at present is 60 to 75 years 
but lot of people are expiring due to accidents or because 
of the health issues they have. One of the main health 
issues that people are experiencing is skin cancer, it will 
give only five-year life to the people who are suffering 
from skin cancer. 5 years’ life we can’t live at our satisfac-
tion people also need regular diagnosis to make their five 
years of life. 
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Intelligent Technique for Stress Level 
Management for IT Employees 
in the Work from Home Environment 
using IoT Technology
J. Umamageswaran, K. Saravanan, 
V. Prasanna Srinivasan
Working from home (WFH) online has raised stress during 
the COVID-19 epidemic. According to recent studies, the 
crisis has an impact on students and online employees. 
The body’s natural reaction to both internal and exter-
nal stimuli is stress. Even while stress is common, working 
online for an extended period of time can lead to major 
health problems if nothing is done to manage it.  

Pattern Knowledge Discovery 
Based Lung Cancer Classification System
T. Mangayarkarasi, R.Chithrakkannan, R.Karthikeyan
An accurate detection of abnormal lung nodule detec-
tion is very important for effective treatment and surgical 
procedure to remove the nodules. This paper introduces 
an efficient deep learning model to classify lung cancer 
in both left and right lung. It consists of three important 
stages; preprocessing, lung region detection and abnor-
mal lung nodule detection. 

Efficacy Of Methanolic extract 
of sphaeranthus amaranthoides Burm 
Against Hormonal Changes Induced By 
Nicotine In Male Adult Wistar Albino Rats
S. Kanimozhi, R. Sathish Adithya, 
Govindarajan Sumathy
The aim of this study is to evidence the efficacy of Methan-
olic extract of sphaeranthus amaranthoides (MESA) against 
hormonal changes induced by nicotine in male adult wis-
tar albino rats. 24 Adult male Wistar albino rats, weigh-
ing about 170 ± 25 gm were divided into four groups and 
treated with Normal saline ( Control), Nicotine (NT)... 

Best Washing Method 
for Oligoasthenospermic Patients 
by Evaluating DNA Integrity by Using 
a Sperm Chromatin Dispersion Test
Balachandran Sivaraja Ganesan, 
Sumathy Govindarajan 
Growing evidence points to sperm DNA fragmentation 
(DF) as a significant contributor to infertility. One of the 
most popular techniques to identify sperm DF is the 
Sperm Chromatin Dispersion test (SCDT), a new assay in 
semen. 

A case series on Treatment of Secondary 
Amenorrhea cases with Soothaga thadai 
kudineer - a Siddha Herbal Decoction
Subhashini R, Priyanka R, Selva Saravanan V.G, 
Sathish Adithya R. Amirtharaj D, S. Mathukumar
Secondary amenorrhea is an absence of menstrual bleed-
ing in a woman in her reproductive period for consecutive 
three or more months except the periods of pregnancy, 
lactation (production of breast milk), under contraceptives 
(birth control) or menopause. It could be noted in 1 of 15 
women during their reproductive period. 

Awareness, Perceived Benefits 
and Barriers of Usage of Open Access 
Scholarly Publishing among Faculty
Lizy Sonia Benjamin, Priya Sivaram, 
Sumathi Robert Shanmugam
Information and communication technologies has 
brought innovation to scholarly publishing. Now, open 
access is a subject of much concern among academics 
and are important sources for scientific research and de-
velopment. Despite the benefits of open access, faculty 
are still unaware of the usage of open access. 

Effectiveness of health education on 
behaviour on diabetic care among rural 
adult diabetic patients -- a pilot analysis
 C. Jegatha, V. Hemavathy
Diabetes claims the lives of about one million Indians each 
year. According to the Indian Heart Association, the number 
of people diagnosed with diabetes in India would rise the 
most by 2030. The increasing frequency is linked to a combi-
nation of genetic vulnerability and the growing middle class 
in India’s adoption of a high-calorie, low-activity lifestyle. 

A Study to Assess the Effectiveness 
of Mindfullness Based Guided 
Meditation Therapy to Reduce the Level 
of Anxietyamong Alcohol Dependent 
at Sree Balaji Medical College 
and Hospital, Chennai
N. Nirmala, V. Hemavathy
Alcoholism is a serious health concern. Anxiety is a side 
effect of alcoholism that adds to the burden of sickness 
caused by alcohol. Anxiety disorders and alcoholism 
co-occur often and are addressed with a complicated and 
dynamic presentation. This study focusing on mindfulness 
guided meditation treatment for reducing anxiety levels 
among alcohol addicts. 
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A Study to Assess the Knowledge 
Regarding Self-Breast Examination on 
Prevention of Breast Cancer Among 
Women Attending OPD in Sree Balaji 
Medical and College And Hospital
 P. Priyadarshini, Sathiyalatha Sarathi, V. Hemavathy
Self-examination of the breasts is less expensive than 
mammography. Breast cancer can be discovered soon-
er, and women’s survival rates can be raised. Rural resi-
dents have limited access to medical treatment and have 
a poorer educational position. As a result, it is critical that 
they be educated about breast cancer prevention and 
early diagnosis by systematic breast self-examination. 

Nursing Management of Insomnia
Saradhadevi S., V. Hemavathy
All mammals and birds, as well as a variety of reptiles, 
amphibians, and fish, sleep as a natural resting condition. 
Humans, other mammals, and a wide range of other crea-
tures studied, including fish, birds, ants, and fruit flies, all 
require regular sleep to thrive. Arousal from sleep serves 
as a defence mechanism as well as a requirement for 
health and life. 

Effectiveness of the Range of Motion 
Excercise on Levels of Heamoglobin 
Among End Stage Renal Disease Pateints 
Receiving Heaodialysis , Sbmch at Chennai 
S. Semmalar, V. Hemavathy 
Design adopted for this study was true experimental re-
search (2021 ) study was conducted at Haemodialysis’ Unit 
at Sree Balaji Medical College and Hospital among End 
stage renal disease patients receiving haemodialysis to 
explore the level of Haemoglobin (Hb)among End stage 
renal disease patients receiving haemodialysis by using 
purposive sampling technique ,the estimated sample size 
was 240 ,in that 120 from experimental group and 1o from 
control group were selected for the study based on inclu-
sion criteria and exclusion criteria. 

Assess the Knowledge on Self Care 
Management of Hypertension
K. R. Vasantha Kohila, V. Hemavathy
Hypertension is some time scalledsilent killer because 
people who have it are of ten symptoms free. Hyperten-
sion is a fore most danger influence for cardio vascular 
disease. Heart failure, cerebrovascular accident, and renal 
problem carries the risk for early illness or death which 
surges as systolic and diastolic pressures rise. 

Assess the Rapid Emergency Medicine 
Score (Rems) and Hotel Score to Identify 
Among Non Surgical Emergency Patients
Agilan R., Kalabarathi S.
Several scoring systems for the assessment of the severity 
of illness have been presented during the last decades 
.They have mainly been directed to the critically ill, and 
their common purpose is to measure deviations in differ-
ent physiological variables in order to provide an objec-
tive measurement of the severity of illness recognizable 
by physicians worldwide. 

Effectiveness of Application of Flavored 
(Honey and Tulsi) Ice Chips on Reduction 
of Oral Mucositis Among Chemo Therapy 
Receiving Patients
Azrudheen B, KalaBarathi S.
Oral mucositis is a common complication of cancer che-
motherapy. It begins 5 to 10 days after the start of chemo-
therapy and lasts 7 to 14 days. Chemotherapy-induced oral 
Mucositis causes the lining of the mouth to atrophy and 
break down, forming ulcers. To determine the effectiveness 
of flavored ice chips in level of oral Mucositis among pa-
tients receiving chemotherapy in experimental group. 

Assess the Risk Level of Acute Coronary 
Syndrome (ACS) Among Patients with 
Chest Pain in Emergency Department
Babu M., Parimala L., Kala Barathi S.
Fast and accurate chest pain risk stratification in the Emer-
gency Department (ED) is critical. The HEART score predicts 
the short-term incidence of major cardiac events (MACE) in 
this population and divides them into three risk catego-
ries. Our aim was to describe the chest pain population, 
to characterize the subset of patients with acute coronary 
syndrome (ACS), and to assess the prognostic value of the 
Manchester triage system and the HEART score. 

A Study to Assess the Functional 
Independance and Disability 
Evaluvation Among Stroke Patients 
Deepen M., Karpagam K., Kala Barathi S.
Stroke is medically called cerebrovascular accident (CVA) 
that’s described as a surprising lack of feature due to harm to 
the brain (hemorrhagic stroke) and absence of blood deliver 
to the brain (ischemic stroke) reasons weak spot of muscle 
specifically on one aspect of the body, confusion, trouble in 
speaking, visible disturbances, trouble in walking, surprising 
intense headache which ends up in long time disability. 
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Assess the Modified Early Warning Score 
(Mews) in Predicting Critical Care Unit 
Admission Among Patient in Emergency 
Department at Saveetha Medical College 
and Hospital, Thandalam
Govindaraj U., K. Karpagam, S. KalaBarathi
In the hospital, sickness severity and worsening were pre-
dicted using the Modified Early Warning Score (MEWS). 
The MEWS makes it possible to detect patient deteriora-
tion early, take prompt treatment, and consistently gauge 
the seriousness of a disease. To assess the Modified Early 
Warning Score (MEWS) in predicting critical care unit ad-
mission among emergency department patients. 

Effect of Topical Insulin Versus Normal 
Saline Dressing on DiabeticWound Healing: 
An Experimental Comparative Study
Kamali M, Thenmozhi P., KalaBarathi S.
Diabetic foot ulcer is one of the most significant and dev-
astating complications and a major cause of hospitaliza-
tion among patients with diabetes. It leads to severe eco-
nomic and social burdens. The management of Diabetic 
foot ulcers remains a major therapeutic challenge. Hence, 
the present study was conducted to compare the topi-
cal insulin and normal saline dressing on wound healing 
among patients with a diabetic foot ulcers. 

A Study to Assess the Risk Factors 
and Symptoms of DDS (Dialysis 
Disequilibrium Syndrome) Among 
Patient Undergoing Hemodialysis
Kannikakamali D., Parimala L., KalaBarathi S. 
The dialysis disequilibrium syndrome is defined as a med-
ical syndrome of neurologic deterioration that manifests 
in hemodialysis patients. It is much more likely to occur in 
patients during or immediately following their first treat-
ment, but it can occur in any affected person who re-
ceives hemodialysis. This clearly implies that as the risk 
factor increases, so do the signs and symptoms. 

Effect of ABCDE Bundle Implementation 
on Prevention of Delirium on Mechanical 
Ventilation Patients in Intensive Care Unit
Kathiravan N., Parimala L.P., KalaBarathi S.
Delirium is a major mental impairment that causes cloud-
ed thinking and diminished environmental awareness. 
The intensive care unit frequently deals with the serious 
issue of delirium. Early hospitalization for a number of 
acute and chronic disorders sometimes involves it. 

Effectiveness of Swallowing Exercises 
on Dysphagia Among Patients 
with Cerebrovascular Accident
Padmavathi M, Mary Minolin, S. KalaBarathi
Cerebrovascular disease is defined by the World Health 
Organization from rapidly progressing clinical signs of 
focal impairment of brain function lasting more than 24 
hours or clinical signs of focal neuropathy due to per-
sistent obstruction of the blood supply or intracerebral 
haemorrhage. Dysphagia, or difficulty swallowing, is a se-
rious, life-threatening condition that affects many patients 
in the first hours and days after a stroke. 

A Study to Correlate The ETCO2 
and ABG in Predicting Metabolic Acidosis 
Among Patient on Mechanical Ventilation 
in Intensive Care Unit
Praveenraj M., KalaBarathi S, Mary Minolin T
Capnography is an essential instrument for tracking met-
abolic and respiratory activity. According to the ETCO2 
level to predict metabolic acidosis with patient with me-
chanical ventilation admitted in ICU. The purpose of cur-
rent study was to predict the metabolic acidosis among 
patient on mechanical ventilator support. The capnogra-
phy ETCO2 values are good and effective tool for predict-
ing the metabolic acidosis among critically ill patients in 
intensive care unit.

Assess the Acute Physiology and Chronic 
Health Evaluation IV (Apache IV) Score in 
Predicting Hospital Mortality Rate Among 
Critically ill Patients in Intensive Care Unit 
Priyadharshini K., Karpagam P., KalaBarathi S.
Clinical evaluation is an important part of medical practice 
in which it predicts the prognosis of patients admitted to 
Intensive Care Units that can help in the definition of strate-
gies, outlining plans for improving care, helping to prevent 
complications and achieving better quality indicators. 

Oropharyngeal Exercises on Snoring, 
Daytime Sleepiness and Anthropometric 
Measurement Among Adults 
with Obstructive Sleep Apnea
Sabitha R., Thenmozhi P., KalaBarathi S.
Obstructive sleep apnea (OSA) is the most common 
sleep-related breathing disorder. Untreated OSA is as-
sociated with potential long-term adverse health conse-
quences. Oropharyngeal exercise is one of the treatment 
modalities to manage the symptoms of OSA. 

707

712

725

731

737

747

719
742



942 | Cardiometry | Issue 26. February 2023

Effectiveness of Autogenic Relaxation 
Technique on Depression 
Among Menopausal Women in SMCH
Sheela R, Francis K
Depression is a common mental disorder that presents 
with depressed mood, loss of interest or pleasure, feel-
ings of guilt or low self-worth, disturbed sleep or ap-
petite, low energy, and poor concentration. Menopause 
means permanent cessation of menstruation at the end 
of reproductive life due to loss of ovarian follicular activi-
ty. It is the point of time when last and final menstruation 
oocurs.   

Association of Peripheral Perfusion 
Status and Prognosis of Patients 
on Mechanical Ventilator 
Soumya C., Thenmozhi P., KalaBarathi S.
Hemodynamic instability is most commonly seen among 
critically ill patients in Intensive care units and it is essen-
tial to detect circulatory changes. As peripheral tissues 
are sensitive to alterations in perfusion, the non-invasive 
monitoring of peripheral circulation could be used as an 
early marker of systemic hemodynamic derangement.   

Swallowing and Oral Care Intervention 
on Dysphagia 
among Post- Extubation Patients
Swathi D., Thenmozhi P., KalaBarathi S.
One of the most common causes of admission to the in-
tensive care unit is the need for mechanical ventilation. 
Orotracheal intubation for life support can cause dyspha-
gia and delay oral feeding after extubation. Hence, the 
current study was conducted to determine the effective-
ness of swallowing and oral care intervention on dyspha-
gia among post-extubation patients. 

Prediction of Mortality 
using Full Outline of Unresponsiveness 
Versus Glasgow Coma Scale Scores 
in Traumatic Brain Injury Patients: 
An Observational Comparative Study
Yuvaraj B, Thenmozhi P., KalaBarathi S.
Traumatic Brain Injury (TBI) is an alteration in the brain’s 
normal function that an external force can cause. The 
most reliable outcome prediction is essential to portray 
the burden of TBI. Hence, the present study compared 
two scores of the Full Outline of Un Responsiveness 
(FOUR) scale and GCS in predicting mortality in patients 
with traumatic brain injuries. 

Prediction of Heart Disease 
using Machine Learning Algorithms 
with Feature Selection Techniques
Murugesan G., Kavitha C.T., 
G. Gandhi Jabakumar, E. Swarnalatha
Data is an asset in the digital era, and enormous data 
was generating day by day in all the fields, including the 
healthcare industry. The data on the healthcare industry 
data consists of personal information and disease-related 
information about a patient and stored in various formats 
and units. M 

Detection of Various Attacks 
Using B-GNB in Health Care IoT
Arul Stephen C., A. Vijayalakshmi, Ebenezer Abishek
Despite various advances in health care applications, In-
trusion detection remains a challenging task in wireless 
network due to numerous amount of traffic and large 
amount of sensitive data leading to various cyber attacks 
(DDoS, MITM, scan etc). The sensors are used to collect 
the real time data of patients or wearable devices and 
send the same to doctors for analyzing various diseases 
in early stages using IoT. 

Skin Disease Classification Based 
on Hybrid Wavelet Features 
and Ensemble Methods
V. Vidya Lakshmi, S.J. Grace Shoba, Angelina Royappa, 
J. Gnana Arun Johnson
Skin cancer is one of the most common cancers in the 
world. However, the disease is curable if detected in the be-
ginning stage. Early detection of malignant lesions through 
accurate techniques and innovative technologies has a 
significant impact on reducing skin cancer mortality rates. 
Recently, artificial intelligence has come to the forefront to 
facilitate skin cancer diagnosis based on medical images.  

Detection of Covid 19 Using Deep 
Learning Approach
R. Breesha, D. Shofia Priyadharshini, K. Aishwarya, V. 
Vikrama Sundaran, A. Satihsh Agasteu, S. Sriman
COVID-19 has been a major field for researchers to in-
vestigate it using deep learning techniques using Resnet, 
The prevalence rate of COVID-19 is rapidly raising every-
body throughout the globe. Although no vaccines for 
this pandemic have been discovered yet, deep learning 
techniques proved themselves to be a powerful tool in 
the arsenal used by clinicians for the automatic diagnosis 
of COVID-19. 
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Detection and Classification of Diabetic 
Retinopathy using Deep Learning 
Duraichi N., Jalaja S., C.D. Merlin, Meena Jasmine S., 
Kamali R.N., Keerthana Manoj
Detection of Diabetic Retinopathy at the early stages 
could significantly reduce the need for complicated and 
expensive surgeries. The availability of large datasets has 
fuelled research in this field. In this project, diabetic reti-
nopathy is detected and classified into five stages: no DR, 
severe DR, Moderate DR, Proliferative DR, and mild DR.  

Detection of Brain Tumor Using Matlab
Yogapriya M, Menaka M, Madula C, Parthiban M.A, 
Sudarsan P, Vimal raj K, Vishal raj K, Yashwanth raj A 
The detection and treatment of tumors is one medical is-
sue that remains challenging in the field of biomedicine. 
Because earlier imaging methods were intrusive, the CT 
131 Malignant Tumor and MRI imaging techniques let the 
surgeons provide a better picture. Pre-processing, seg-
mentation, and morphological operation are the three 
stages of processing of tumor images. 

Bioaccumulation of lead and Chrome 
in Celery plant (Apium graveolens L.)
Jaafar B. Algburi, Furqan Yahya Jawad Sharba, 
Murtdha Mohammed Taher, Bashar Fadhl Neamah, 
Mohammed Jawad Al-Haidarey
Celery is one of the most important table plants in the 
world, this plant tends to collect many minerals from the 
surrounding environment, and one of these minerals is 
lead and chrome, which they considered toxic metals if 
they accumulate in this plant and accordingly three dif-
ferent areas were chosen for the cultivation of this plant.

A Critical Review of Machine Learning 
Approaches for Predicting Diabetes 
Mellitus
 G. Shobana, S. Nikkath Bushra
Diabetes is a complex, chronic metabolic condition that pro-
gresses gradually and causes the patient to have increased 
blood glucose levels. The three most prevalent kinds of dia-
betes are type 1, type 2, and gestational. It results in serious 
health problems such renal problems, heart attacks, foot ul-
cers, and visual impairment. One of the primary symptoms is 
hyperglycemia. Early illness progression detection aids in the 
reduction of additional consequences. The classification of 
quantitative data most typically uses machine learning tech-
niques. It makes it easier to pinpoint the important elements 
that are most responsible for the development of diseases. 

The Recognition of Severe Thoracic Aortic 
Dissection Using Conventional Chest 
Radiography in Conjunction WITH a Whale 
Optimized Bilateral Residual Convolutional 
Neural Network
Naveen Meena, Amit Kumar Bishnoi, Malathi H
A life-threatening condition called severe thoracic aortic 
dissection (STAD) is brought on by blood leakage from the 
aorta’s injured inner layer, which separates the intimal and 
adventitial layers. It is difficult to make a diagnosis for this 
disease. Chest x-rays are frequently used for initial screening 
or diagnosis, however their diagnostic accuracy is not great.  

The Influence of Prenatal Screening 
on the Contemporary Operative 
Outcomes and Functional Alleviation 
after Vascular Ring Surgery in Children
Pooja Verma, Ambika Jhanwar, 
Rupa Rajbhandari Singh
The impact of prenatal screening on contemporary oper-
ative outcomes and functional alleviation during pediatric 
Vascular Ring Surgery (VRS) is analysed in this research. All 
patients who had surgical treatment of an isolated VR at 
the Texas Children’s Hospitalbetween 1996 and 2018were 
included in the study. Patients who simultaneously under-
went intracardiac repair were disqualified. 

Prediction of Coronary Heart Disease 
Using Novel Deep Learning Algorithm with 
Red Deer Optimization
Sampangi Rama Reddy B.R., 
Abhay Kumar Choudhary, Ajay Rastogi
Early detection of coronary heart disease (CHD) can help de-
crease these rates because it is one of the leading causes of 
mortality in the globe. When employing standard approaches 
to predict, the complexity of the data and relationships pro-
vides a problem. In order to predict CHD using Deep Learning 
(DL) technology, this study will utilize previous medical data.  

The Impact of Preoperative Stress 
on Individuals’ Experience of Postoperative 
Complications after Undergoing Cardiac 
Surgery
Pallavi Prahlad, Natwar Lal Vyas, Naveen Kumar Singh
This study aimed to measure preoperative stress in all 
patients undergoing cardiac surgery and to examine the 
relationship between preoperative stress and postoper-
ative complications. The prospective study placed from 
Mar 2018-Dec 2019 at a single academic medical center. 
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A Comprehensive Analysis 
of the Factors that Influence 
Patients’ Health-Related Life Quality 
Following Cardiac Surgery
Shweta Singh, Reetesh Pathak, Jigar Manilal Haria
The purpose of the study was to investigate differences 
between patients’ clinical conditions and health-related 
life quality (HRLQ)before and after cardiac surgery (CS) 
while considering age, and to specify variables that affect 
changes in HRLQ after surgery. The SF-36 questionnaire 
was used in this research for two measurements named 
before surgery and after surgery.  

Effectiveness of a New Regional 
Anesthetic Mixture on Pain Control 
after Pediatric Heart Surgery: 
a Systematic Randomized Trial
Rohit K. Varshney, Shweta singh, Dev Kumar Harkawat
Large randomized clinical trials to evaluate analgesic 
treatments in pediatric surgery patients are challenging 
to undertake. Regional anesthetic improves postoperative 
pain in adults, but its benefits on pediatric patients are 
unclear. This study examined regional anesthesia’s effec-
tiveness in reducing postoperative pain.  

Clinical Variables and Pre-Operative 
Depression Levels for Prediction 
of Pain Severity in Patients Undergoing 
Heart Surgery
Prerana Gupta, Purabi sarkar, 
Suneet Kumar Upadhyaya
In patients undergoing heart surgery, severe pain is com-
mon and may raise the risk of heart conditions, morbidity, 
and death. The study’s goals were to evaluate post-cardi-
ac surgery pain predictors, such as clinical variables and 
depression, as well as perioperative Pain Severity (PS). The 
research included 98 heart surgery patients in total. 

Diagnostic Criteria, Pathogenesis, 
and Precautionary Measures 
for Severe Renal Damage Linked with 
Heart Surgery: a Retrospective Analysis
Ashok Kumar Singh, Purabi sarkar, Navneet Saxena
Heart surgery (HS) complications such as renal damage 
(RD), which is a frequent and major consequence, are 
linked to higher mortality and morbidity rates as well as a 
significant financial burden. Several different pathophysio-
logical ideas might explain the multifaceted complexity of 
the HS-RD pathogenesis. 

A Study on the Role of Inflammatory 
Process of the Aorta Wall 
in the Development, Prognosis, 
and Management of Aortic Aneurysms
Ajay Kumar Gupta, Ashok Kumar Singh, 
Upendra Sharma U.S
Abdominal Aortic aneurysms (AAA) are pathological 
aortic dilations that can rupture and result in up to 90% 
overall mortality. These lesions have a strong inflamma-
tory substrate since atherosclerosis, which is undoubtedly 
related to inflammation, also predisposes patients to de-
velop abdominal aorta aneurysms. The primary purpose 
of the research was to examine the role that inflammation 
in the aortic wall plays in the development, prognosis, and 
management of aortic aneurysms. 

Analysis of the Relative Risks 
of First Aortic Events Linked 
to Hereditary Thoracic Aortic Diseases
Ghaus Mohd Chouhan, Harsh Bhati, Renuka Jyothi
Heritable Thoracic Aortic (HTA) disease is characterized by 
pathogenic variants in eleven genes, even though there is 
insufficient data to categorise the First Aortic Events (FAE) 
risk related to such genes. The chance of FAE was estimated 
for a retrospective cohort of probands and families with 
rare mutations in seven genes for HTA disease (n=1,028) 
using the gene variables, pathogenic variation class, gen-
der, proband status, and region of recruitment. Data on FAE 
in people with HTA disease that are gene and variant-spe-
cific assist personalized aortic monitoring and clinical care.

Brain Computer Interfacing Based Home 
Automation - An Assistive Technology 
for People with Motion Disabilities 
Sheeja V. Francis, P. Gnanasivam
This project presents the Smart Home Automation system 
by sensing Human Brain Attention Level. This system can 
be an effective solution to assist older adults and people 
with disabilities who suffering from speech and motion 
related troubles to remain at home, safe and comfortable. 
The system is based on BCI (Brain computer interface) 
Technique. Over the past years, technology using elec-
troencephalography (EEG) as a means of controlling elec-
tronic devices has become more innovative. Today, indi-
vidual people are able to measure their own brain waves 
and patterns outside of medical labs and clinics. Further-
more, besides analysing brain signals, these brain signals 
can be used as a means of controlling everyday electronic 
devices, which is also known as brain-computer interface. 

864

872

906

892

879

898

885



Issue 26. February 2023 | Cardiometry | 945

Evaluation of Left Ventricular Diastolic 
Function in South Indian Pregnant women 
with Gestational Diabetes Mellitus
Rohini, G; Meenakshi, K, Vijayaraghavan, R; 
Siri Madhuri T.
Normal pregnancy alters cardiac function and is also a 
diabetogenic state. Indian pregnant women are at high 
risk of developing gestational diabetes mellitus (GDM). 
Studies have shown that GDM is associated with subtle 
changes in cardiac function. The objective of this study 
was to evaluate the left ventricular diastolic function in 
pregnancies with GDM in South Indian women and com-
pare them with normal pregnancies in various trimesters 
of pregnancy.

Brain Cancer Intelligent Classification Using 
Deep Learning and Inception Network
Arasuraja G, Priya Sethuraman, S. Sumathi, Rajapriya M
Abstract. Cancer of the brain is a difficult illness to treat, 
and its prevalence is steadily increasing. Even if the rate 
of occurrence of brain tumors is lower than that of oth-
er malignancies, it is still the most dangerous illness that 
threatens human lives. It is crucial to have a procedure 
that is both accurate and rapid for the identification and 
diagnosis of brain tumors in order to have an effective 
therapy. Even though there has been some interest in ap-
plying pattern recognition algorithms to categorize and 
grade tumors based on images obtained from magnetic 
resonance imaging (MRI).
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