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Mitochondrial therapy: a vision of the 
outlooks for treatment of main twenty-
first-century diseases
Oleg I. Kit, Elena M. Frantsiyants, Irina V. Neskubina, 
Alla I. Shikhlyarova, Irina V. Kaplieva
Mitochondria are dynamic organelles which constantly 
change their shape, size, and location within the cells. Mito-
chondrial dynamics is associated with mesenchymal metabo-
lism or epithelial-mesenchymal transition to regulate the stem 
cell differentiation, proliferation, migration, and apoptosis.

Structural myocardial catastrophe 
under the influence of chronic 
neurogenic pain due to development 
of B16 melanoma in female mice
Alla I. Shikhlyarova, Elena M. Frantsiyants, 
Irina V. Kaplieva, Gаlina V. Zhukova, 
Irina V. Neskubina, Evgenia M. Nepomnyashchaya, 
Lidia K. Trepitaki, Yulia Yu. Kozel, 
Marina A. Yengibaryan, Alexandra A. Vereskunova, 
Stella M. Babieva, Vladislav M. Legostaev, 
Dmitriy A. Kharagezov, Viktoria L. Volkova, Oleg I. Kit
Most of the inhabitants on the planet have directly ex-
perienced certain manifestations of pain, and in the case 
of chronic pain sensations, some significant changes may 
occur not only in the psycho-emotional sphere of a hu-
man individual, but also some functional alterations in the 
life maintenance systems. 

Mitochondrial therapy: direct visual 
assessment of the possibility of preventing 
myocardial infarction under chronic 
neurogenic pain and B16 melanoma 
growth in the experiment 
Oleg I. Kit, Alla I. Shikhlyarova, Elena M. Frantsiyants, 
Irina V. Neskubina, Irina V. Kaplieva, 
Gаlina V. Zhukova, Lidia K. Trepitaki, 
Yulia A. Pogorelova, Valeria A. Bandovkina, 
Ekaterina I. Surikova, Ivan A. Popov, Tamara N. Voronina, 
Oksana V. Bykadorova, Elizaveta V. Serdyukova
On models of chronic neurogenic pain (CNP) and the 
growth of a malignant tumor (metastasizing B16 melano-
ma) in male mice, we studied an effect produced by mito-
chondrial therapy (MCT) on the state of the myocardium.

Biological effects of mitochondrial 
therapy: preventing development 
of myocardial infarction and blocking 
metastatic aggression of B16/F10 
melanoma
Oleg I. Kit, Elena M. Frantsiyants, 
Alla I. Shikhlyarova, Irina V. Neskubina, 
Irina V. Kaplieva, 
Natalia D. Cheryarina, Alexandra A. Vereskunova, 
Lidia K. Trepitaki, Yulia A. Pogorelova, 
Valeria A. Bandovkina, Ekaterina I. Surikova, 
Polina S. Kachesova, Elena A. Sheiko, 
Inga M. Kotieva, Marina  A. Gusareva, 
Roza G. Luganskaya, Ekaterina S. Bosenko
The aim is to evaluate the physiological parameters of the 
efficacy of cardiac mitochondria transplantation in male 
mice with chronic neurogenic pain and B16/F10 melano-
ma growth. Statistical analysis of the results is carried out 
with the Statistica 10.0 software. On day 21 (week 3) of 
the experiment, macroscopically in the melanoma tissue 
in the group of animals with MC therapy, there were 2.5 
times more necrosis cases than in the group without MC 
therapy.

Mitochondrial therapy 
of melanoma B16/F10, 
pathophysiological parameters 
of tumor regression
Oleg I. Kit, Elena M. Frantsiyants, 
Alla I. Shikhlyarova, Irina V. Neskubina, 
Irina V. Kaplieva, Lidia K. Trepitaki,
Yulia A. Pogorelova, Natalia D. Cheryarina, 
Alexandra A. Vereskunova, Valeria A. Bandovkina, 
Ekaterina I. Surikova, Natalia A. Maksimova, 
Inga M. Kotieva, Marina  A. Gusareva, 
Viktoria V. Pozdnyakova
The aim is to evaluate the pathophysiological param-
eters of the efficacy of liver mitochondrial transplanta-
tion in animals with B16/F10 melanoma. The subcutane-
ous tumor in the mice of both sexes became detectable 
on day 5 from the time of the tumor inoculation, and 
the regressive effect produced by MC therapy was re-
corded in the males beginning with day 8 of the tumor 
growth.
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cAMP сoncentrations in cardiac 
mitochondria and serum in the С57ВL/6 
mice under independent melanoma В16/
F10 growth versus melanoma В16/F10 
growth linked to chronic neurogenic pain
Oleg I. Kit, Elena M. Frantsiyants, 
Valeria A. Bandovkina, Irina V. Neskubina, 
Alla I. Shikhlyarova, Irina V. Kaplieva, 
Ekaterina I. Surikova, Yulia A. Pogorelova, 
Natalia D. Cheryarina, Lidia K. Trepitaki, 
Irina A. Goroshinskaya, Larisa N. Vaschenko, 
Yulianna S. Shatova, Lyudmila P. Kuchkina, 
Vera A. Kovalenko, Lyudmila A. Nemashkalova
The aim of this research work is to study the cAMP level in 
the cardiac mitochondria and serum in the С57ВL/6 strain 
mice of both genders under the independent melano-
ma В16/F10 growth versus the melanoma В16/F10 growth 
linked to chronic neurogenic pain (CNP).

Development of adaptive stereotactic 
radiotherapy method in treatment 
of primary malignant glial 
tumors in the brain
Stanislav G. Vlasov, Marina A. Yengibaryan, 
Alla I. Shikhlyarova, Pavel G. Sakun, Vitaly I. Voshedsky, 
Olga G. Rodionova, Elena A. Karnaukhova, 
Anna A. Solntseva, Vladislav E. Khatyushin, 
Olga V. Pandova, Natalia S. Kuznetsova, 
Sergey N. Kabanov, Maria A. Teplyakova
At present, there are some scattered evidence data per-
taining to the use of an adaptive technique of radiother-
apy in treatment of malignant glial tumors of the brain. 
Our evidence data obtained in MRI in the course of treat-
ment show that the initial treatment plan may become 
irrelevant due to some changes observed in the tumor 
configuration. .

Intelligent digitalization 
of cardiovascular risks
Yuri Y. Gromov, Aleksei V. Gorbunov, 
Viacheslav Mikhailovich Tyutyunnik
The aim of the study was to develop a mathematical mod-
el of the risks of the cardiovascular system based on the 
selected factors affecting cardiovascular diseases (CVD) 
and to test the developed mathematical model on a sam-
ple of clinical examples. CVD risk factors was grouped by 
types: biological indicators (anthropometric, biochemical, 
morphological, physiological), disease indicators, social 
indicators. 

The use of cardiometry in development 
of self-control skills by means of game 
sand modeling
Vladimir A. Zernov, Elena V. Lobanova, 
Elvira V. Likhacheva, Lyubov’ P. Nikolaeva, 
Aleksandr S. Ognev, Nadezhda A. Ogneva, 
Mikhail Yu. Rudenko
The article presents experimental evidence of the validity of 
our hypothesis that progress in the formation and develop-
ment of self-control can be fixed by assessing heart rate vari-
ability using the calculation of the Baevsky stress index (SI). 

Multiple factor analysis applied 
to calculation of blood pressure based 
on pulsometry data
Igor S. Yavelov, Georgy L. Danielyan, 
Andrey V. Rochagov, Anatoly V. Zholobov
Development of algorithms capable of determining ar-
terial pressure (AP) according to the contour of a pulse 
wave (PW) remains a topical issue to be solved with long-
time efforts by researchers who work for many years in 
the field of hemodynamics. There is no doubt that the PW 
contour contains the data on AP, however due to a great 
number of factors influencing AP to reveal the relation-
ship between them is extremely complicated.

Adrenaline heart
Mikhail Y. Rudenko, Irina А. Berseneva, 
Marat P. Deberdeev, Mariam V. Pasikova, 
Alexander V. Tychinsky, Amalia I. Mitilineo-Obukhova, 
Botir А. Yuldashev, Malika D. Murodova
The role of adrenaline in the body, especially in athletes, 
is considered. Special attention is paid to the cardiovas-
cular system performance in conditions of the continuous 
release of adrenaline. The ECG shape and the possible 
therapy in case of adrenaline heart are discussed.

Using the method of mathematical 
planning of the experiment 
in the development of a quality control 
method of aerva lanata l. herb
Viloyatkhon N. Abdullabekova, Vosil R. Khaydarov, 
Saodat T. Sharipova, Oygul Rakhim qizi Rakhimova, 
Aipashsha J. Tajieva 
Today, among the urgent tasks facing the pharmaceutical 
science of the Republic of Uzbekistan is the study of in-
troduced medicinal plants. Of the promising plants Erva 
woolly - Aerva lanata Juss of the amaranth family (Ama-
ranthaceae) deserves special attention. 
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A low dose of amiodarone-indused 
sinoatrial node dysfunction: a case report
A.Ayurzana, A.Avirmed, A.Avarzed, 
B.Batkhuu, D.Amgalanbaatar
We recently treated a case similar to that reported by Mun 
et al and Chinushi M. Holter ECG demonstrated paroxys-
mal atrial fibrillation, frequent ventricular ectopy’s, atrial 
tachycardia. The patient complained of palpitation. We 
have prescribed and amiodarone (100 mg/day) per day 
for 2 months. In the second visit, the palpitation attacks 
were relieved. It was effective in decreasing palpitation 
and atrial fibrillation.

PCI VS CABG for patients with CTO: 
Contemporary techniques and outcome-
single center experience
Walid Abbas, Bassem Zarif, Ahmed Azmy
CTOs are common findings on coronary arteriograms. 
CTOs were defined as 100% coronary occlusion present 
for at least three months and found in almost 20% of all 
angiograms of patients with angina. The choice of therapy 
for patients undergoing coronary angiography and found 
to have CTOs was studied in The Canadian Multicenter 
Chronic Total Occlusions Registry.

Nature and structure 
of thoracoabdominal injuries 
Gulomidin M. Khodzhimatov, Sardorbek M. Yakhyoev
This article presents the incidence, nature and structure 
of thoracoabdominal injuries in two major districts of the 
Andijan region. The results of diagnostics, tactics of treat-
ment, and also an estimation of severity of a condition of 
patients with thoracoabdominal traumas are resulted. An 
analysis of mortality is presented.

Study of sedative activity and sleeping 
effect of the Zopnik mullein-shaped 
herb (Phlomis Thapsoides (BGE), 
growing in Uzbekistan
Orifjonova Gulnoza Kobiljon qizi, Manzura T. Mullajon-
ova, Abdumumin K. Ganiev, Malika K. Tursunova
The sedative activity of the zopnik herb on the model of 
prolongation of the sleeping action of barbiturate in white 
rats was studied. As a result of the study, it was found that, 
in terms of the ability to prolong urethane sleep, Mul-
lein-shaped zopnik is equivalent to the well-known sedative 
- Regel’s zopnik herb. When studying the sleeping effect, it 
was shown that the Mullein-shaped zopnik herb does not 
cause signs of drowsiness compared to the control.

Comparison of totally automated and 
manual processing for calculation of left 
ventricular volumes and ejection fraction 
using gated myocardial perfusion SPECT
Amirah Fahad Al-Shammari, Uzma Afzal
Gated single-photon emission computed tomography 
(SPECT) allows for the assessment of myocardial left ventric-
ular ejection fraction and left ventricular volumes. There is 
conflicting data regarding the difference between automated 
and manual processing of gated myocardial SPECT images. 
The purpose of this retrospective “cross-sectional study is to 
compare the degree of variability between automated and 
manual processing of Quantitative Gated SPECT algorithms 
for assessing left ventricular volumes and ejection percent.

Acute myocardial infarction following 
COVID-19 vaccination: a cause 
or a coincidence?
Ahmed A. Elheet, Mohamad H. Farrag, 
Mohamed M. Elkeliei, Ali M. Alabdali
Acute Myocardial Infarction (AMI) is a fatal condition with 
a subsequent variety of complications. Recently, COVID-19 
vaccine has become an essential precaution to avoid in-
fection. However, it is uncommon for AMI to manifest as a 
result of the COVID-19 vaccination.

Depression: a predictor of coronary 
heart disease in Saudi Arabia
S. Alshahrani, H. Korairi, A.Y. Sharifi, 
M. A. M. Alqahtani, S. A. AL Qahtani, K. M. A. Ahamed, 
A. Kaabi, O. M. Alzahrani, A. Y. Abouelyazid
This research study mainly deals to evaluate the effect of 
depression in coronary heart disease patients. Depression 
is one of the common comorbidity among patients pre-
sented with acute coronary syndrome or those with major 
cardiovascular event. Depression has been independently 
associated or lead to acute cardiac events in patients.

Interdisciplinary educational approaches 
in Healthcare Organizations  
Mohammed Al Tous, Ahmad Alkhaibary, 
Hussein Alabssi, Ahmad Haimour, 
Amal Alqarni, Mona Saleh 
Healthcare professionals’ perception of Interdisciplinary 
Education is an essential factor that affects their accep-
tance of this approach to education. From the literature 
related to patient safety, it has been identified widely that 
healthcare team communication and performance are 
critical to providing safe care to the patient. 
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Assessment of E-learning readiness 
among different levels of Nursing Learners 
in KING SAUD MEDICAL CITY
Ahmad Haimour, Ahmad Alkhaibary, 
Hussein Alabssi, Mohammed Al Tous, Amal Alqarni, 
Mona Saleh, Sadiah Alshehri
Nurses’ and students’ willingness to increase information 
and practical skills through electronic platforms may help 
in setting up hundreds of timesaving and economical 
e-learning programs. The aim of this study is to evaluate 
the readiness of e-learning among different levels of nurs-
es and nursing students. In this quantitative research, 425 
participants from King Saud Medical City in Riyadh, Saudi 
Arabia were included.  

Association between vitamin D 
status and subclinical hypothyroidism
Jaber Alfaifi, Waleed Abdalrazig Dosogi Elzain, 
Saeed Mohamed Alshahrani, 
Khalid Tahir Ibrahim Mohamed Soliman, 
Hasan Korairi, Ahmed Youssef Abouelyazid
The purpose of this study is to investigate the relation be-
tween Vitamin D levels and sub-clinical hypothyroidism 
and the effect of Vitamin D supplementation on treatment 
outcome. A retrospective cohort file-based study. In this 
study, the relation between Vitamin D level and subclinical 
hypothyroidism and the effect of Vitamin D supplemen-
tation on patients with subclinical hypothyroidism were 
evaluated where 30 patients/..

Morphological and anatomical study 
of the new plant collection 
PHYTOFRUFOL
Manzura T. Mullajonova, Flyura F. Urmanova, 
Dildora K. Pulatova, Gulzhan M. Duschanova
For the first time, the morphological and anatomical fea-
tures of the herbal preparation “Phytofrufol”, developed 
on the basis of medicinal plants growing in the conditions 
of Uzbekistan, were studied.

Behavioral shift of generation X towards 
OTT during Covid’19 in India 
Saatvik Sridhar, Pushkar Phadtare
Over-the-top (OTT) services such as Netflix, Prime Video, 
Disney+ Hotstar, Zee5, etc., have changed consumers’ 
content consumption behavior. Globalization and Digi-
talization have encouraged consumers to have limitless 
access to the Internet for information, leisure, entertain-
ment, and social interconnectedness. 

Perfect home composting 
of biodegradable waste resources 
for reducing carbon foot print and climate 
change associated with global warming – 
a microbiological approach 
Manikprabhu N Dhanorkar, Apurva Sabnis, 
Sharad P Kale 
Huge amounts of organic biodegradable waste resources 
are thrown on dumping yards in India and neighboring 
Asian countries every day. It is estimated that 40-50% of 
total solid waste collected daily is biodegradable in India. 
Mumbai, a 1% population of the country, generates about 
2500 MT of biodegradable waste. The African continent is 
no exception to this colossal wastage of natural resources. 
Barring few countries in the developed world where these 
waste resources are handled appropriately and environ-
mentally friendly and converted to good quality compost, 
the story is the same worldwide. 

A study to identify the impact 
of Covid-19 on the trust and risk 
perceptions of online buying behaviour
G Akshaya, Pushkar Phadtare
Coronavirus has become a global emergency and has 
left a strong impact on people all over the world. It has 
altered the way we live, the way we work, and the way 
we see the world around us. Ever since the virus escalat-
ed and with lockdown in place, a significant change has 
been reported in consumer’s online buying behavior. This 
research aims to provide implications from a consumer’s 
perspective, thereby helping brands to gain insight into 
this vulnerable and unreal environment.

A review of work-life 
and well-being of parents
Sucheta Mandal, Vinita Sinha
The transition from office to work-from-home (WFH) has 
lead to an increased interest in the effects of this transi-
tion, not only on the quality of work obtained but also 
on the mental health of individuals. Research in this top-
ic is expanding with different perspectives in focus. This 
review aims to identify the significant factors influenced 
by WFH and the consequential effects on working par-
ents. To write this review, 4 databases are being explored 
- SCOPUS, Emerald, EBSCO, and Web of Science. Papers 
reviewed are selected using the keywords work from 
home, well-being, mental health, work-life balance, and 
family combined with parents, family, working mother, or 
working father.  
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Impact on student behavior due 
to Covid-19 lockdown in India
Jyoti Singh, Jaya Chitranshi
This paper aims to comprehend the change & impact on 
students' behavior during the COVID-19 Lockdown in In-
dia. The research is conducted by surveying to assess the 
different behavioral changes due to the COVID-19 spread. 
Novel coronavirus pandemic started from Wuhan, Chi-
na, on 31/12/19. It spread across the globe affecting 1,00 
000 people within the span of two to three months. Peo-
ple across the globe were affected not just in terms of 
physical health but also mental & psychological health, 
resulting in major changes in their behavior. The digital 
questionnaire assessed the status of pupils' mental and 
psychical nature while the COVID-19 lockdown was on. 

Covid-19 pandemic: impact and 
opportunities for education in India
Kiran Agarwal,  Jaya Chitranshi
The sudden breakout of COVID-19 has created a major 
crisis in almost every sector like Travel and Tourism, Enter-
tainment, Sports, Corporates, Financials, Manufacturing, 
Education, and Service sectors. We cannot identify any 
sector which remained unaffected by the crisis. The mag-
nitude of the impact may vary from sector to sector. The 
same happened to the Indian education system. It has 
faced a worldwide lockdown estimating to impact almost 
320 million learners across the country. India has a ro-
bust education structure, with a huge chain of more than 
1.4 million schools, 799 Universities, 39071 Colleges, and 
11923 Stand Alone Institutions as per data available on the 
sixth report of 'All India  Survey on Higher Education on 
the web portal, are all affected by the pandemic situation. 

Relationship between spiritual intelligence 
(SI) & job satisfaction (JS) in millennials
Rahul Singh, Urvashi Sharma, Jaya Chitranshi
In this fast-paced lifestyle with escalating cases of anxiety 
and depression, millennial are trying to find meaning in life 
and at work. The presence of high-octane electronic me-
dia both in millennial' personal & professional life is making 
them more anxious about their career and personal beliefs. 
There is a belief that a person who exhibits spiritual intelli-
gence is most likely to achieve a sense of job satisfaction in 
life. Various MNCs are organizing many programs to devel-
op and enhance the employee’s spiritual intelligence. This 
paper focuses on millennial working in the Defense and IT 
field with empirical study to analyze the influence of spiritu-
al intelligence on their job satisfaction.

Testing Herzberg’s two factor theory 
on millennials
Nishant Bhatt, Jaya Chitranshi, Mita Mehta 
This study tests Herzberg’s two-factor theory of moti-
vation on working millennials. The purpose of the study 
is to evaluate what the assumptions and the findings of 
the original study hold for millennials. With the increasing 
trend of amalgamation of work life and personal life, job 
satisfaction and general job happiness have never been 
more on an individual’s personal life. 

Study of employees’ behavior during 
organizational change: effects of business 
theatre on Kübler-Ross model
Sayali Chavan, Shubhasheesh Bhattacharya
Purpose – This article aims to study the employees’ be-
havior during organizational change and the effects of 
business theatre on the Kübler-Ross Model to boost the 
employees’ spirit so that the efficiency of an organization 
would increase. Design/methodology/approach – The 
authors revisit the insights from previous work on the role 
of organizational change and its effects on employees’ 
behavior. 

Analyzing the impact of Сovid-19 
on the hotel industry in Nepal
Shribatsa Shah, Hirak Dasgupta, Sanchari Debgupta
COVID-19 pandemic has significantly affected the tour-
ism and hospitality sectors across the globe. Due to the 
increase in the number of COVID positive cases, govern-
ments of countries have imposed strict lockdown globally 
as a precautionary measure to control the spread of the 
coronavirus, which has led to restrictions on travel and 
mobility of individuals from one place to the other. One of 
the countries that have been severely affected due to the 
lockdown is the economy of Nepal. 

Workplace motivation and job 
satisfaction among generation Y in India
Stuti Sinha, Swati Vispute
Employee work motivation and job satisfaction are dy-
namic and demanding goals for a business. It has been 
much more daunting in today’s dynamic workforce. A 
business is a wonderful workspace that serves the ex-
pectations of each employee and motivates each one to 
achieve its objectives. The present research illustrates the 
desires and aspirations of various employees regarding 
work encouragement and satisfaction from the organi-
zation.
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Study of factors leading to poor sleep 
among management students
Gaurav Singh, Ruby S Chanda
Sleep is the most important but often neglected element 
of an individual’s overall health and well-being.  Lack of 
sleep or poor sleep can adversely affect health in an indi-
vidual and lead to various diseases. At the same time, sleep 
problems are not uncommon among students. The factors 
leading to poor sleep among management students who 
have a comparatively tight schedule are still unclear.

E-learning in formal education under 
forced conditions using SDT and TAM 
Anindita Nandi, Smita Mehendale
This study aims to understand the students’ attitude to-
wards e-learning under the forced environment of the 
COVID-19 pandemic. This study gives a fresh insight into 
e-learning, considering the lack of comprehensive re-
search on the influencing variables that impact the user 
acceptance of e-learning by learners in the Indian Uni-
versities during COVID-19 pandemic. The rational model 
has been constituted based on the Technological Accep-
tance Model (TAM) and Self-Determination Theory (SDT) 
to study the effective influence of Autonomy, Relatedness 
& Competency on the construct of TAM. 

Internship in the year of Covid-19: 
what has changed in internship dynamics?
Advait Patil, Pooja Sharma
The purpose of this research is to understand the chang-
es in internship dynamics of MBA students in 2020 who 
undertook virtual full-time internships as compared to 
previous years when interns were required to be present 
physically. Sample was collected from two set of interns; 
one set interns were working through virtual internship 
and the second set were working on traditional model of 
on- site internship. 

Relevance of work-from-home culture in 
post covid-19 era: regarding productivity 
of employees in IT sector
Yuvraj Singh, Jaya Chitranshi
COVID-19 has not just affected the health of citizens. 
However, the world’s economic wheel stopped. All the 
import-export activities were sieged, schools, colleges, 
malls, and any other similar place, where there is a chance 
of gathering, has been locked down. A major section of 
the global economy was closed down for a period of two 
to three months. 

Group travel influencing 
work-life balance of millennials: 
the study of IT companies in Pune
Divyesh Singh, Madhup K Gandhi, 
Nabha Nitin Belsare
Work-life balance (WLB) is a subject of primary concern 
for every organization. This paper attempted to delineate 
the influence of group travel on the WLB of millennials 
working in the IT companies in Pune. The study of group 
travel was compared to individual journeys. Four factors 
of group travel: escapism, refreshment, bonding, gain a 
new perspective; we’re used to establish a relationship 
between group travel and work-life balance. Data were 
collected from 214 millennials employed in IT companies 
in Pune using an online survey.

Scope of big data analytics in green 
supply chain management: a review
Shubham Singh, Madhup Kantilal Gandhi, 
Ankush Kumar
In the modern era, the specialists working in the sup-
ply chain arenas are engulfed with enormous amounts 
of data, which has made them think out of the box and 
probe more into the sources of the data and techniques 
of analyzing and organizing the unstructured data. The 
new bud scholars and professionals have endorsed big 
Data Analytics (BDA) lately as a decisive green supply 
chain management facilitator. Research in this particular 
area is still to be explored to the fullest. The findings of the 
research are still in the introductory stages. 

Leveraging learning interventions 
for talent development: 
an inductive approach
Navyaa Chandel, Pankaj Sharma
Purpose: The paper aims to focus on the question “How 
can we leverage learning interventions for talent devel-
opment?” The rise in the need for learning and develop-
ment for employees has become a priority and a primary 
reason for job dissatisfaction. Learning and development 
initiatives are believed to build the required through train-
ing campaigns, competencies, and exposure to critical 
experiences where employees across different bands and 
streams can be nudged to attend training, enhance their 
skills, and increase engagement. For an organization to 
have a learning culture, the most important thing is em-
ployee awareness concerning their learning and how their 
learning is benefiting the business and aligning the indi-
vidual’s needs to organizational goals.
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Study of trust of government handling 
of Covid-19 in India and USA 
and disinformation tactics used 
by the government
Saurab V Gopalan, Mita Mehta*
This research aims to find out the status of trust the people of 
the world’s two prominent democracies – The United States 
of America, known worldwide as the most powerful democ-
racy, and the Republic of India, known as the World’s Largest 
Democracy in the handling of the COVID-19 epidemic, that 
has gripped the entire world by storm. Also, the second ob-
jective of this study is to find out if the population of the two 
nations believe that their governments have actively used 
disinformation tactics – once thought to be used only by a 
despot or autocratic governments, on its populace to control 
the COVID-19 panic and hysteria surrounding it.

A study on impact of coronavirus 
pandemic on the education system
Deepak Saini, Hirak Das Gupta
Objective: Because of the recent COVID-19 outbreak, the 
government decides to close the schools to avoid the vi-
rus chain. However, that made a tremendous impact on 
the education system. Hence, the research’s main aim 
focuses on the effect of the education system on the co-
rona. Method: Research has implemented a descriptive 
method. Through the standardized questionnaire using 
the Likert scale, the data was collected via an online sur-
vey, where 300 respondents were found to be used as the 
sample size and regression analysis to prove the signifi-
cance of the findings.

Role of power distance phenomena 
in blended learning in higher education 
post-Covid-19
Bharti Wadhwa, Priya Grover, Sabyasachi Dasgupta, 
Aakanksha Uppal
COVID has posed several challenges for higher education. 
There is a rise in blended teaching and learning models 
that can improve the quality of education, observed Ra-
man. Classroom interaction vital in quality of education 
is affected by power distance between the teacher and 
students, states Kasuya. Much research has been done on 
blended learning but hardly any on the role of power dis-
tance in blended learning in higher education, specifically 
post COVID. Keeping in mind the growing significance of 
blended learning shortly, it becomes strategically import-
ant to understand the role of power distance in blended 
learning in higher education post-COVID-19. 

Use of sentiment analysis 
in social media campaign design 
and analysis
Shruti Gupta, Raghav Sandhane
Sentiment Analysis is the process by which opinions are 
defined and categorized as positive, neutral, or negative 
in a given piece of text. It is a vital part of every strate-
gy for tracking social media. It helps to understand what 
someone is thinking behind a social media post. Know-
ing the emotion will provide valuable background for the 
businesses to move further and react. Over the last de-
cade, numerous studies have been carried out on how 
businesses can use Sentiment Analysis to understand 
and quantify the feelings of their consumers about their 
brand, products, and services.

Acceptance of AR/VR technology 
in aviation industry by passengers 
in terms of enhancing their travel 
experience
Simran Gupta, Raghav Sandhane
AR, VR has introduced a new set of interfaces that can 
potentially transform the way humans interact with their 
surroundings completely. AR/VR can be used in airlines’ 
manufacturing, supply-chain, and pilot training to en-
hance the passenger experience. This research focuses on 
the use of VR and AR in enhancing passenger experience 
would affect the customer’s decision to travel through 
flights and, on that basis, analyze whether it is a good 
opportunity to invest in these technologies. Customer 
satisfaction is what every business targets to achieve. 
Moreover, the same goes for airlines too.

Understanding esports industry 
and impact of Covid-19 
on it: a review of literature
Medhant Agrawal, Ashwani Kumar Upadhyay
COVID-19 brought the whole world to a halt sudden-
ly and forced it to go on social distancing & lockdown. 
COVID-19 has impacted every industry worldwide differ-
ently and mostly negatively, so we wanted to look at its 
impact on the ‘esports industry,’ especially in the Indian 
context. To understand the impact, we did a detailed liter-
ature review of academic papers, articles, industry reports 
to determine the current trend and predict possibility in 
the future. Our findings indicate that although the indus-
try is facing issues, COVID-19 actually might have helped 
the esports industry in the long term and expedite its 
progress among the young generation.
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Barriers to adoption of green buildings – 
a review 
Sayani Saha, Rahul Hiremath, P Sanjay 
The global construction sector accounts for 13.2% of the 
world GDP. It contributes to the world’s economic growth 
engine and climate changes due to its high energy foot-
print. Sustainable buildings can reduce the adverse im-
pacts of the construction industry, but their adoption 
is slow due to hindrances. The purpose of this paper is 
to extensively review the literature on barriers to green 
building adoption to date. Also, to highlight the overlap-
ping and unique barriers specific to India compared to 
few prominent countries, provide solutions and recom-
mendations for future research. The barriers were classi-
fied under Economic, Governmental, Organizational, and 
Social perception, Information, Technology, and material 
categories.

A phenomenological study to understand 
gender diversity and inclusion in the tech 
industry
Faiza Khan, Sanjay Bhattacharya
Various researches have established that diversity with 
inclusion yields a competitive advantage and promotes 
innovation in workplaces. Gender diversity and retention 
of top women talent, however, remains a problem. This 
study explored the reasons leading to the lower represen-
tation of women in the tech industry and the impact of 
the diversity and inclusion initiatives on the lives of work-
ing women. Purposive sampling has been used to select 
four women and two men working in tech, and in-depth 
interviews over the telephone were conducted for a phe-
nomenological study. Analysis of data was carried out by 
Interpretative Phenomenological Analysis (IPA). 

Impact of inclusiveness on organizational 
commitment among employees 
of IT industry
Tapjoy Saha, Sanjay Bhattacharya
Organizations continue to be challenged by diversity in 
their workforce. Hence it becomes imperative to nurture 
an inclusive workplace where all employees can co-exist 
and thrive. The primary objective of the current study is to 
examine the relationship between different constructs of 
inclusiveness and the organizational commitment of em-
ployees. Their search for the study is based on the data 
collected from multiple IT organizations across major 
cities (Delhi, Mumbai, Bangalore, and Pune) of India. A 
structured questionnaire was distributed. 

Effect of Covid-19 pandemic: 
tourism and hospitality industry
Karan Mehta, Chetan Panse
The coronavirus, which causes COVID-19 disease, has un-
imaginably affected every industry. Among all industries, 
the tourism and hospitality industry is considered the 
worst-hit industry, contributing 9% of India’s total GDP; 
this paper presents an overview of the Indian tourism and 
hospitality industry before COVID-19. While sending out 
survey forms, we included general questions like gender, 
occupation, age, level of education, yearly income, what 
used to be their choice of location for a holiday before 
COVID-19, how much they yearly spent on holiday, how 
they plan their holiday trip, to understand the basic details 
and reliability of participants, also we did not ask the name 
of a participant to maintain the anonymity and privacy of 
a participant, which helped us to get an accurate data.

Harnessing the power of ML 
and NLP for decision making in education 
sector from social media data
Harshita Murthy, Hemraj Lamkuche
The active social media users across the globe have 
passed the 3.8 billion mark. Platforms like Facebook, Red-
dit, Instagram, Twitter, and more are an ocean full of opin-
ions and views.  With over 500 million tweets being gen-
erated daily, this enormous volume of data can offer very 
prominent insights and allow organizations and business-
es to make strategic decisions. The COVID-19 pandemic 
has changed the landscape of learning and education 
dramatically. With a sudden deviation from the classroom 
in many parts of the world, some wonder if the adoption 
of online learning will continue with the outbreak of the 
post-epidemic epidemic and how such a change could 
affect the global education market. 

Lipstick color suggested using hybrid 
hidden Markov model
Aanchal Khatreja, Preeti Mulay
In today’s lifestyle, facial makeup plays an important role 
in enhancing visual attractiveness a nd boosting one’s 
self-esteem. Makeup is known as the second skin of the 
women, and that too lipstick is a soul of the makeup. Ac-
cording to a survey, an average urban woman spends al-
most one year and three months of her life just wearing 
makeup. This much of the time is due to decision-mak-
ing and choosing the best makeup style that would fit a 
particular age, skin complexion, profession, and occasion, 
requiring high imagination and full art.  
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Counselling to promote 
self-esteem-pilot analysis
R. Ajitha Nancy Rani, V. Hemavathy
Alcohol is not able to control the drinking habit due to 
both physical and emotional dependence on alcohol. 
Counseling aims to address the underlying causes of alco-
holism. Alcohol is classified as a ‘brain disease’. Counseling 
services are therefore an important factor in recovering 
from addiction and promoting self-esteem. Self-esteemis 
a reflection of human understanding and a sense of hu-
man worth. Counseling is a method that helps to use a 
problem-solving process to promote self-esteem.

Stress among caregivers 
of schizophrenia - a pilot analysis
Ajithakumari. G, V. Hemavathy
Caregivers of patients with schizophrenia experience a 
lot of stress and emotional strain, and they are frequently 
required to take care of them for the rest of their lives. 
Having a relative with mental illness can be stressful for 
many families. In India, the family is an important source 
of support for the mentally sick. Despite their incredible 
fortitude in caring for their relatives, Indian families face 
a great deal of physical and emotional suffering. The bad 
feelings and subsequent strain experienced as a result 
of caring for a chronically ill individual are referred to as 
caregiver’s burden. The overall response of an organism 
to external demands or pressure is known as stress. Any 
incident or occurrence that a person perceives a danger 
to his or her coping skills or resources can be the source 
of stress, and coping is a complex process. Ignorance and 
misconceptions among patient caregivers, deinstitution-
alization policies, and a lack of resources all contribute to 
a high illness burden among caregivers.

A distributed e-health management 
model with edge computing 
in healthcare framework
Darpan Majumder, S. Mohan Kumar
Edge healthcare system is recognized as an accept-
able paradigm for resolving this problem. The IoMT is 
divided into two sub-networks - intraWBANs and be-
yond-WBANs - based on the physical bonds of WBANs. 
Given the features of the healthcare systems, medical 
emergency, AoI and power depreciation are the prices 
of MUs. Intra-WBANs, a cooperative game shapes the 
wireless channel resource allocation problem. The Nash 
negotiation solution is used to get the unique optimum 
point in Pareto. 

Histopathological analyses 
of breast cancer using deep learning
C. Ravindra Murthy, K. Balaji
Deep Learning hosts a plethora of variants and models in 
Convolution Neural Networks (CNN), where the prudence 
of these methods is algorithmically proven when imple-
mented with sturdy datasets. Much number of haphazard 
structures and textures are found in the histopathological 
images of breast cancer, where dealing with such mul-
ticolor and multi-structure components in the images is 
a challenging task. Working with such data in wet labs 
proves clinically consistent results, but added with the 
computational models will improvise them empirically. 
In this paper, we proposed a model to diagnose breast 
cancer using raw images of breast cancer with different 
resolutions, irrespective of the structures and textures.

Effectiveness of sleep hygiene 
to reduce insomnia among persons 
with suffering with obsessive 
compulsive disorder-pilot analysis
Saradhadevi. S, V. Hemavathy
Obsessive-compulsive disorder frequently have insomnia, 
and those with acute insomnia who also have mental co-
morbidities without therapy, they are more likely to devel-
op persistent insomnia. We present a case of OCD with 
acute insomnia that was successfully treated with early 
non-pharmacological sleep psychiatry intervention. Sleep 
is necessary for brain function and the maintenance of 
cognitive and emotional processes. Insomnia and anxiety 
problems are common, and they’re linked to a lot of dam-
age and disability. In addition to being strongly comorbid 
with major depressive illness, there is evidence that sleep-
lessness and anxiety disorders frequently co-occur. 

Role of mindfulness meditation 
for enhancement of self- efficacy 
in alcoholism
Nirmala  N., Hemavathy V.
Mindfulness meditation is an effective tool to create men-
tal awareness and has been used in meditation practice 
for many decades. Mindfulness meditation is the practice 
that bringing clear awareness to the present not on the 
pastor future without evaluation. Many research studies 
have proved the benefits of mindfulness meditation in 
psychological and bodily health. Mindfulness meditation 
interventions is highly effective in reducing the level of 
anxiety, and depression, prevention of alcohol relapse, 
controlling of craving and enhancement of self efficacy. 
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Breast cancer awareness package 
on knowledge, attitude and practice 
towards breast self examination to prevent 
breast cancer among women in adopted 
communities – a pilot analysis
P. Priyadarshini, Sathiyalatha Sarath,  Hemavathy V.
Breast health is extremely important for all women. How-
ever, the breast is another region of the human body 
that is susceptible to cancer. Breast cancer is becoming 
increasingly common these days, and it is now one of 
the leading causes of mortality globally. According to 
the World Health Organization, breast cancer is the most 
common disease among women worldwide, claiming the 
lives of hundreds of thousands of women each year and 
impacting nations at all stages of development. In fact, it 
is the most common cancer in women, with a significant 
incidence observed among those aged 30 to 50.

Effectiveness of sleep hygiene 
to reduce insomnia among persons 
with suffering with obsessive compulsive 
disorder-pilot analysis
Saradhadevi S., Hemavathy V.
Obsessive-compulsive disorder frequently have insomnia, 
and those with acute insomnia who also have mental co-
morbidities without therapy, they are more likely to devel-
op persistent insomnia. We present a case of OCD with 
acute insomnia that was successfully treated with early 
non-pharmacological sleep psychiatry intervention. Sleep 
is necessary for brain function and the maintenance of 
cognitive and emotional processes. Insomnia and anxiety 
problems are common, and they’re linked to a lot of dam-
age and disability. In addition to being strongly comorbid 
with major depressive illness, there is evidence that sleep-
lessness and anxiety disorders frequently co-occur.

Intradialytic range of motion exercise 
on muscle spasm among chronic renal  
failure  patients receiving heamodialysis 
at Sree Balaji  medical hospital, Chennai – 
pilot study report
 S.Semmalar, V. Hemavathy
True experimental research study was conducted at Hae-
modialysis’ Unit at Sree Balaji Medical College and Hospi-
tal among End stage Kidney  disorder patients receiving 
haemodialysis to determine the efficiency of ROM exercise 
on muscle cramps, using purposive sampling technique 
12 patients for control group and 12 from experimental 
were selected for the study based on inclusion criteria.

Effectiveness of health education 
on knowledge of hypertension among 
hypertensive patient – a pilot analysis
K.R. Vasantha Kohila, V. Hemavathy
Hyper tension is often known as high blood pressure. It is 
a serious medical condition that raises the risk of heart at-
tack, stroke, renal failure, and blindness. When the systolic 
blood pressure readings are greater than or equal to 140 
millimeters of mercury and the diastolic blood pressure 
readings are greater than or equal to 90 millimeters of 
mercury on two different days, hypertension is diagnosed. 
It is one of the leading causes of death in the world. Of 
the assessed 1130000000 people who have hypertension, 
fewer than 1 in 5 have it under control. The main contrib-
utors to the increase in hypertension are unhealthy diets, 
physical inactivity.In 2025; anpredictable 1.56 billion adults 
will be living with hypertension.).

A study to assess the effectiveness 
of isometric exercise on reducing 
the knee pain among osteoarthritis 
patients in orthopedic ward in Sree Balaji 
Medical College and Hospital, Chennai.
R. Ramania, V. Hemavathy 
Pain is a feeling that is triggered by harmful stimuli. Osteo-
arthritis is a highly common ailment that is sometimes re-
ferred to as “wear and tear” of the body’s joints when pain 
is present.  The knees, hips, hands, and spine are mostly 
affected joints as per the data. The cause is employment 
impairment now males over 50 in the United States, after 
ischemic heart disease, and it lead to more hospitalizations 
each year than rheumatoid arthritis (RA). The goal of this 
study was to see how much knee discomfort patients with 
osteoarthritis had before they did isometric exercise. The 
goal of this study was to see how much pain patients with 
osteoarthritis experienced after doing isometric exercises.

Glaucoma diagnosis based on colour 
and spatial features using kernel SVM
Anisha Rebinth, S. Mohan Kumar
The main aim of the paper is to develop an early detec-
tion system for glaucoma classification using the fundus 
images. By reviewing the various glaucoma image clas-
sification schemes, suitable features and supervised ap-
proaches are identified. An automated Computer Aided 
Diagnosis (CAD) system is developed for glaucoma based 
on soft computing techniques. It consists of three stages. 
The Region Of Interest (ROI) is selected in the first stage 
that comprises of Optic Disc (OD) region only.
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MRI brain image classification using 
Linear Vector Quantization Classifier
A. Ratna Raju, Suresh Pabboju, R. Rajeswara Rao
The metastases cancer other than the lifestyle-related or 
environmental related no known facts for the brain tu-
mors. Only factors that may cause brain tumors might be 
the exposure to high ionizing radiation and a family histo-
ry of any brain disease also increase brain cancer risk. The 
cancerous brain is a brain disorder that shapes masses in 
cells called tumors. The early diagnosis of brain cancer 
using the Magnetic Resonance Imaging (MRI) scan image 
for cancer disease is required to reduce the mortality rate.

Application tool for assisting diagnosis 
and forecast progression of abnormality 
and medical condition of patients
V. Vijaya Kishore, V. Kalpana
The precocious knowledge on reckoning schemes scien-
tifically and technically was replaced with the rapid ame-
lioration in medicinal contrivance systems and treatment 
information registers. On average the management ac-
complishes hospital information system (HIS) and picture 
archiving and communication systems (PACS) using digi-
tal entities to maintain medical examinations, images and 
statements. 

Effectiveness of health education on 
knowledge on diabetic care among rural 
adult diabetic patients – a pilot analysis
V. Hemavathy, C. Jegatha 
Diabetic populations are anticipated to increase from 171 
million to 366 million in 2030, with the greatest rates in 
India, China, and the United States. Diabetes is a metabolic 

disorder that generates high glucose levels in the blood. 
The World Health Organization (WHO) estimates that 
India has over 70 million diabetics and is on its way to 
become the world's diabetes capital.

An exploratory study to identify the risk 
factors of coronary artery disease among 
higher secondary school children 
in selected schools, Madurai, Tamil Nadu
Vasantha Kumari, Asokan R., Arul Valan P, Gopinath S.
Diabetic populations are anticipated to increase from 171 
million to 366 million in 2030, with the greatest rates in 
India, China, and the United States. Diabetes is a metabolic 
disorder that generates high glucose levels in the blood. 
The World Health Organization (WHO) estimates that 
India has over 70 million diabetics and is on its way to 
become the world's diabetes capital.

Impact of co-morbidity on self care and 
self efficacy among chronic heart failure 
patients at selected urban community, 
Burdwan, West Bengal
Sanchari Roy, Asokan R., Amarita Lenka
The Cardiovascular Nursing is the specialty in nursing 
which renders care within various spheres of health care. 
Cardiovascular nursing expertise works mainly within 
four domains: health promotion, cardiac prevention and 
rehabilitation, acute/chronic care and palliative care. 
Coronary artery disease (CAD) is epidemic in India and 
one of the major causes of disease-burden and deaths. 
Mortality data from the Registrar General of India shows 
that cardiovascular diseases are a major cause of death 
in India now. 
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Addressing the current issues 
in our Journal

Before the 10th anniversary of the Cardiometry 
journal, the pulse of the time and the expansion of the 
space of scientific interests for our readers, who play 
a major role in the life and development of our Jour-
nal, are becoming more and more remarkable. One 
can easily notice the qualitative difference between 
the numbers of the Journal, which, like the lighthouse, 
dictates the direction of further advance, i.e. provides 
a wide variety of topics for issues, creating a systematic 
collection of scientific papers. Maintaining this tradi-
tion, in this issue of our Journal we will focus on one 
of, perhaps, the most trending areas in modern cardi-
ology and oncology.

The 21st century boldly announced itself by pen-
etrating into the holy of holies: the compartmental-
ization of intracellular structures – mitochondria, 
and has already accumulated scientific evidence data 
confirming their unique role in the regulation of en-
ergy metabolism, stem cell differentiation, prolifera-
tion, migration, apoptosis and necrosis. It is known 
that under conditions of high loads, mitochondria 
carry out the process of complex formation of large 
associates, transfer from one cell to another, retaining 
the mitochondrial DNA code. Recent evidence has 
shown that the physiological properties of healthy 
mitochondria provide their ability to replace dam-
aged mitochondria, suggesting that replacing dam-
aged mitochondria with healthy ones may protect 
cells from their further pathological changes. More-
over, mitochondria can also be actively released into 
the extracellular space and potentially be transferred 
from cell to cell in the central nervous system. This 
enhanced interest in mitochondrial therapy calls for 
a better understanding of the mechanisms responsi-
ble for the mitochondrial transport, absorption, and 
cellular defense, especially in human diseases such 
as cardiovascular disease, metabolic syndrome, neu-
rodegenerative diseases, immune system disorders, 
and cancer.

Recently, mitochondrial transplantation has at-
tracted the attention of many scientists. Mitochon-

drial transplantation is considered as a potential 
therapeutic method that can be used to treat specific 
diseases associated with the mitochondrial dysfunc-
tion or mtDNA damage. Previous studies have shown 
that isolated mitochondria from various sources, in-
cluding cultured stem cells or autologous tissues, yield 
successful results in damaged tissues, organs, or cells 
due to the development of mitochondrial therapy ap-
proaches.

In a series of papers presented by us herein, we 
review the latest information on the involvement of 
mitochondria in the mechanisms of malignant trans-
formation, mitochondrial dynamics of metabolic pro-
gramming, on the features of mitochondrial trans-
plantation in vitro and in vivo in models of ischemic 
reperfusion injury of the heart, the lungs, the spinal 
cord, and the liver. Our another article, devoted to 
some biological effects of mitochondrial therapy, 
shows the possibility of preventing the development 
of myocardial infarction and blocking the metastatic 
activity of melanoma B16 in mice with intraperitoneal 
transplantation of intact heart mitochondria against 
the background of chronic neurogenic pain. The heart 
is an organ with high energy requirements, and there-
fore it is not surprising that mitochondria occupy 30% 
of the total volume of cardiomyocytes and generate 
approximately 95% of ATP in the organism. However, 
in order to understand how the structure of the myo-
cardium changes in an extreme situation, when we 
deal with an interference of pathological processes (a 
bi-model system of chronic neurogenic pain and the 
melanoma growth), a morphological analysis of the 
heart muscle was carried out and a real structural ca-
tastrophe was revealed, demonstrating deep damage 
caused to cardiomyocytes. One more article herein in-
tentionally precedes the paper discussing the structur-
al catastrophe in order to present some the results of 
a symmetrical study during experimental mitochon-
drial therapy, where one can visually verify the possi-
bility of preventing ischemic damage and necrosis of 
the heart tissue using intraperitoneal transplantation 
of live mitochondria.

In this issue of the Journal, you will get acquaint-
ed with the results of mitochondrial therapy using 
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allogeneic liver mitochondria in the BALB/c Nude 
mice with B16/F10 melanoma and slowing the tu-
mor growth in mice of both sexes. In the context 
of the tumor growth, the study of mitochondrial 
dysfunction will provide a deeper understanding of 
the critical problems of cancer. The obtained knowl-
edge of the state of mitochondria in pathologically 
altered cells, the degree of their dysfunction provide 
essential information for understanding the patho-
physiology of cancer, which gives impetus to the de-
velopment of mitochondrial pharmacology. In this 
regard, the data from the articles on the content of 

cAMP in the mitochondria of the heart cells and 
serum in the C57BL/6 mice with growing B16/F10 
melanoma, linked to chronic neurogenic pain, may 
be very useful.

Concluding our short guided tour of the pages of 
this issue, we hope it would be enjoyable, and we wish 
the attentive readers to find that trickle of information 
that will satisfy his/her interest to some extent.

With best wishes, 

Editorial Board
CARDIOMETRY
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Prof. Elena M. Frantsiyants, 

Doctor of Biological Sciences, Deputy General Director for Science 
at the National Medical Research Center for Oncology 

at the Russian Ministry of Health, Rostov-on-Don, Russia
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Elena M. Frantsiyants, Doctor of Biological Sciences, Professor, Deputy General Director for Sci-
ence at the National Medical Research Center for Oncology at the Russian Ministry of Health, be-
ing a highly qualifi ed expert in the fi eld of pathophysiology and biochemistry of various malignant 
neoplasms, develops and implements original methods and techniques of laboratory diagnostics and 
assessing the eff ectiveness of therapy.

It is diffi  cult to imagine a person who is more passionate about science than Elena M. Frantsiyants. 
Th e fi eld of scientifi c interests of Elena M. Frantsiyants is the problem of the relationship between the 
organism and the tumor growing therein. Th e main goal is to study the metabolic features of the tissue 
of a malignant tumor, its metastases and recurrences, as well as the tissue surrounding the tumor. In 
parallel with the tissue, the state of blood and biological fl uids is studied in the presence of a malig-
nant process in the body, since the liquid medium refl ects all changes and alterations occurring in the 
organs and systems in an organism that makes it possible to assess the full extent of neoplasm damage 
to the body. 

In recent years, under the direct participation of Elena M. Frantsiyants, new laboratory methods 
and techniques for diagnostics, treatment and prognosis have been developed and properly patented. 
Th ese methods are successfully used in clinical practice that enables to individualize the treatment of 
patients with cancer of various localizations, reduce the overall level of postoperative complications 
and mortality.

We should mention Elena M. Frantsiyants has already built her rich legacy of science that is evi-
denced by pure statistics: she has written 714 research papers (over the past 3 years – 240), published 
in Russia and abroad, and there are 114 patents protected her patent rights (18 over the past 3 years). 
She is the author of a brilliant monographic work appeared under the title “Lipid peroxidation in the 
pathogenesis of a tumor disease” and a co-author of the monograph “Complex treatment of primary 
malignant glial tumors of the cerebral hemispheres”.

We have mentioned more than once that there is the historical tradition and continuity of the re-
search areas at the Rostov Cancer Research Institute, now called the National Medical Research Cen-
ter for Oncology. From the fi rst years of the creation of the scientifi c experimental and clinical base, 
which was headed by the fi rst Deputy Director for Science, Professor Maria A. Ukolova, and it was 
just Ukolova who formulated and developed the scientifi c fi eld covering “Th e role of neuro-endocrine 
disorders in the development of malignant tumors". It is remarkable that aft er 65 years in this great sci-
ence relay racing the baton is fi rmly gripped by the right hand of Professor Elena M. Frantsiyants, an 
outstanding researcher of the same high rank. Her consistency, sense of purpose, large-scale vision of 
problems is combined with her fantastic novelty and an eff ulgent fl ash of intuition to discover, which, 
like all talented people, descends at night along the path led only by God! 

Such innovative ideas have been confi rmed by the development of mitochondrial therapy meth-
ods, which, upon the suggestion by Elena M. Frantsiyants, have created simply explosive pathogenetic 
conditions for inhibition of the growth and resorption of aggressive tumors in the experiment. With 
a wide research front of metabolic, structural, adaptation studies organized by Elena M. Frantsiyants, 
we may expect further signifi cant results and advancement in modern oncology and cardiology.

We wish her creative success and new priorities in science!
Alla I. Shikhlyarova 

Professor, Doctor of Biological Sciences
Th e National Medical Research Center of Oncology 

at the Ministry of Health of Russia
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Abstract
Mitochondria are dynamic organelles which constantly change 
their shape, size, and location within the cells. Mitochondrial 
dynamics is associated with mesenchymal metabolism or epi-
thelial-mesenchymal transition to regulate the stem cell differ-
entiation, proliferation, migration, and apoptosis. The transfer of 
mitochondria from one cell to another is necessary to improve 
and maintain homeostasis in an organism. Mitochondrial trans-
plantation is a therapeutic approach that involves an introduction 
of healthy mitochondria into damaged organs. Recent evidence 
data have shown that the physiological properties of healthy 
mitochondria provide their ability to replace damaged mito-
chondria, with suggesting that replacing damaged mitochondria 
with healthy mitochondria may protect cells from further dam-
age. Moreover, mitochondria can also be actively released into 
the extracellular space and potentially be transferred between 
the cells in the central nervous system. This increased interest in 
mitochondrial therapy calls for a deeper understanding of the 
mechanisms, which build the basis for mitochondrial transfer, up-
take, and cellular defense. In this review, questions related to the 
involvement of mitochondria in the pathogenesis of cancer will 
be discussed. Particular attention will be paid to mitochondrial 
transplantation as a therapeutic approach to treat the mitochon-
drial dysfunction under some pathological conditions.
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Introduction
The rediscovery and rethinking of the Warburg 

effect in 2000 eclipsed the issues related to the key 
functions of mitochondria in cancer cells for almost 
a decade. Until recently, the scientific community has 
indeed focused on constitutive glycolysis as a hallmark 
of cancer cells that is in fact not the case, with largely 
ignoring the contribution of mitochondria to malig-
nancy of oxidative and glycolytic cancer cells being 
Warburgian or simply adapted to hypoxia [1]. Since 
most of the metabolic signals of cells occur in mito-
chondria or are regulated by the mitochondrial activ-
ity, knowledge of mitochondrial function is critical to 
discussing cancer cell metabolism [2].

Mechanisms of malignant transformation
There are at least five mechanisms, by which mito-

chondria may be involved in the development of the 
malignant phenotype as compared to the metabol-
ic re-programming of cancer cells. First, it has been 
widely shown that a large number of diseases are as-
sociated with DNA mutations that affect mitochon-
dria, mainly due to changes in subunits in the elec-
tron transport chain (ETC). It has been known for a 
long time that the subsets of hepatocellular carcinoma 
and prostate cancer have been associated with a mu-
tation in the D-loop region of Complex I, and some 
neurological cancers contain mutations in succinate 
dehydrogenase - SDH; Complex II [3,4]. Second, oxi-
dative stress caused by reactive oxygen species (ROS) 
is the most important stimulus for the onset of cancer 
and its progression towards malignancy [5]. ROS are 
mainly produced by mitochondria, which release su-
peroxide as a by-product of oxidative respiration. Mi-
tochondrial ROS (mtROS) can be generated either in 
the tricarboxylic acid (TCA) cycle or in the ETC [6]. 

Due to their high reactivity, ROS act as toxic par-
ticles for cellular macromolecules and, at low concen-
trations, as intracellular signaling agents, which regu-
late metabolic pathways. Elevated ROS levels are often 
found in cancer cells due to their increased metabolic 
activity and altered antioxidant capacity [7]. Third, 
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mitochondria are directly involved in the regulation 
of the cell death, including but not limited to apop-
tosis and necrosis [8]. In order to initiate apoptosis, 
proteins from the B-cell lymphoma-2 proteins (Bcl-2) 
family interact with mitochondria, since they bind to 
a voltage-gated anion channel (VDAC) to speed up 
its opening and release of cytochrome C. Thus, these 
proteins act as oncogenic or oncosuppressive triggers, 
participating in cancer progression and therapeutic re-
sistance [9]. One of them, myeloid leukemia cell differ-
entiation protein-1 (MCL-1), an anti-apoptotic mem-
ber of the Bcl-2 family, is frequently overexpressed in 
human cancer and associated with the tumor aggres-
siveness. MCL-1 and Bcl-xL were found in different 
mitochondrial subcompartments. They exert their an-
ti-apoptotic activity by counteracting the pro-apoptot-
ic members of the Bcl-2 family, when they are located 
on the outer mitochondrial membrane (OMM), and 
when they are located in the mitochondrial matrix, 
by regulating mitochondrial homeostasis and bio-en-
ergetics maintaining the integrity of the inner mito-
chondrial membrane (IMM) and promoting assembly 
of ATP synthase oligomers in ETC. Mitochondria also 
control necroptosis, the regulated form of necrosis 
that requires the formation of mtROS and depends on 
changes in mitochondrial permeability. Fourth, met-
abolic reprogramming is also associated with sever-
al mutations in genes encoding TCA cycle enzymes, 
which promote the malignant transformation. Indeed, 
some TCA cycle intermediates, such as fumarate, suc-
cinate, aspartate, and D-2-hydroxyglutarate (2HG, a 
de novo metabolite from isocitrate dehydrogenases 
(IDHs) mutations, have important pro-carcinogenic 
effects when accumulated in cells following genetic 
mutations. and/or cancer-related modifications of pro-
tein expression [10]. Fifth, the hallmark of all tumors is 
persistent cell proliferation as a result of multiple mo-
lecular alterations. One of these alterations is the pre-
vention of telomere erosion due to the constitutive ex-
pression of telomerase, which ensures the maintenance 
of the telomere length. Telomerase reverse transcrip-
tase (TERT) has been shown to translocate from the 
nucleus to mitochondria under oxidative stress, pre-
serving the mitochondrial functions and reducing ox-
idative stress, thereby protecting mitochondrial DNA 
(mtDNA) and nuclear DNA (nDNA) from oxidative 
damage to avoid apoptosis [11]. 

The hypothesis of an endosymbiotic relationship 
between mitochondria and their host cells was pop-

ularized by Lynn Margulis in 1986. An alternative 
hypothesis, namely the autogenous hypothesis, is cur-
rently less widely accepted. The symbiotic relationship 
probably originated between 1.7 and 2 billion years 
ago. From the evolutionary standpoint, an incorpo-
ration of mitochondria into the eukaryotic cell facil-
itated oxygen utilization (for OXPHOS and respira-
tion) and its detoxification (to reduce oxidative stress 
caused by reactive oxygen species). The symbiosis 
between the bacterial organelles and the eukaryotic 
cells, with time, probably optimized an interaction be-
tween the two types of these bio-systems. The import 
of metabolites from the cytoplasm of the cell into the 
organelles occurs freely or through porin molecules. 
However, there is no export from the organelles to the 
cytoplasm available. This data on the origin (evolu-
tion), the structure (molecular and cell biology) and 
the function (biochemistry, physiology) of mitochon-
dria is considered to be essential for a proper under-
standing of the pathophysiology of major human 
chronic diseases such as cardiovascular diseases, met-
abolic syndrome (MetS), neurodegenerative diseases, 
immune system disorders, and cancer [12].

The Systemic-Evolutionary Theory of the Origin 
of Cancer (SETOC) recently proposed is based on two 
important concepts: the evolution, interpreted as a 
process of cooperation and symbiosis, and the system, 
in terms of integration of various cellular components, 
where the whole is greater than the simple sum of the 
parts, as it is the case with in any complex system. Ac-
cording to SETOC, cancer results from the de-emer-
gence of the “eukaryotic cell system” and the re-emer-
gence of some cellular subsystems such as archaeal-like 
(genetic information) and/or prokaryotic-like (mito-
chondrial) subsystems, which have uncoordinated be-
haviors [13]. There is evidence supporting the build-
ing blocks of the new theory, especially with regard to 
interactions between mitochondria and the nucleus. 
For example, a number of studies show that when the 
connection between mitochondria and the nucleus is 
disrupted, mitochondria become nonfunctional, and 
oncogenesis may be initiated [14,15]. This evidence is 
underscored by the importance of mitonuclear com-
munication in human cancer, as supported by recent 
findings showing increased somatic mitochondrial 
DNA (mtDNA) transfer in colorectal tumors [16].

Recently, mitochondrial transplantation has attract-
ed the attention of many researchers. Mitochondrial 
transplantation is considered as a potential therapeu-
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tic method that can be used to treat some specific dis-
eases associated with the mitochondrial dysfunction 
or mtDNA damage. Previous studies have shown that 
isolated mitochondria from various sources, including 
cultured stem cells or autologous tissues, give success-
ful results in damaged tissues, organs, or cells [17].

Mitochondria are dynamic organelles which con-
stantly change their shape, size, and location within 
the cells [18]. The transfer of mitochondria between 
the cells is required to improve and maintain homeo-
stasis in an organism [19]. Transcellular transport of 
mitochondria involves various mechanisms, including 
tunneling nanotubes (TNTs), extracellular vesicles or 
microvesicles (EVs), gap junctions, and cell fusion/mi-
tochondrial expulsion [20,21]. Tunneling nanotubes 
(TNTs) are considered to be the main cellular struc-
tures, which ensure the transfer of mitochondria from 
one cell to another [22]. TNTs provide for unidirec-
tional exchange [23] or bidirectional transport [24,25] 
of various cargoes, including molecules (for example, 
Ca2+ ions), macromolecules (lipid droplets, ions, pro-
teins, microRNAs, and pathogens), and organelles 
(mitochondria, endosomal vesicles, lysosomes etc.). 
TNTs cover the skeleton, mainly composed of F-ac-
tin and transport proteins, which provide the active 
transfer of mitochondria. The membrane of each cell 
builds a stable cell–cell contact formation, construct-
ing a tightly connected bridge. Mitochondrial disor-
dering could induce TNT generation and mitochon-
drial transport, but the p53 activation (the mechanism 
initiating these membrane protrusions) was the factor 
initiating TNT in response to cellular stress [24].

Mitochondrial expulsion, or extrusion, is another 
possible mechanism for the transfer of mitochondria 
from cell to cell. The extrusion releases the mitochon-
dria or the mitochondrial content from the cells under 
certain conditions. Cytoplasmic vacuoles surround 
mitochondria, fusing with the plasma membrane and 
releasing free mitochondria into the extracellular en-
vironment during the TNFα-induced cell death [25]. 
Intact mitochondria or some mitochondrial compo-
nents can also be transported through the processes of 
exocytosis and endocytosis [25]. Neutrophils can dis-
place the mitochondrial content, including oxidized 
mitochondrial nucleoids [25].

Mitochondrial dynamics
Mitochondrial dynamics is associated with mes-

enchymal metabolism or the epithelial-mesenchymal 

transition to regulate the stem cell differentiation, pro-
liferation, migration, and apoptosis [26]. Mitochon-
drial dynamics orchestrates the immune cell differ-
entiation through metabolic programming involving 
aerobic glycolysis or fatty acid oxidation [27]. Mito-
chondrial dynamics covers the processes of fusion and 
fission. The mitochondrial fusion is a process consist-
ing of three GTPases such as Mitofusin 1 (MFN1), Mi-
tofusin 2 (MFN2) and Optical Atrophy 1 (OPA1) [27]. 

Mitochondrial transplantation has shown the fu-
sion of exogenous mitochondria with endogenous mi-
tochondria. A number of authors have reported that 
exogenous mitochondria fuse with endogenous mito-
chondria upon escaping endolysosomal sites after 0.5, 
1, 2, and 4 h in the induced pluripotent stem cell-de-
rived cardiomyocytes (iPS-CMs) and the human car-
diac fibroblasts (HCFs) [28]. It has become known 
that the peptide-mediated mitochondrial transplan-
tation increases the expression of proteins associated 
with the mitochondrial dynamics. An inhibition of the 
mitochondrial division and stimulation of the mito-
chondrial fusion have been found in the MERRF mi-
tochondrial cells and in the ρ-cells [24].

Mitochondrial isolation and quality control
Many different methods have been using to isolate 

mitochondria. These methods include some com-
mercially available automated cultured cell isolation 
systems or tissue isolation kits and manual isolation 
protocols. Typically, the procedures take about 60–
90  minutes [29]. The duration of the mitochondrial 
isolation process should be shorter for therapeutic ap-
plications. The procedure for isolation of mitochon-
dria should be carried out at a temperature of +4°C to 
keep the mitochondria healthy [29]. Quality control of 
the mitochondrial quantity, viability and functionabil-
ity should be analyzed to verify the integrity of isolated 
mitochondria.

Mitochondria are surrounded by double lipopro-
tein membranes such as IMM (the inner mitochon-
drial membrane) and OMM (the outer mitochondrial 
membrane) [30]. Maintaining the integrity of mito-
chondrial membranes is vital for the functioning of the 
organelles and their actions and effects to be produced 
on a target cell [31]. OMM is flat, similar to the mem-
brane of the eukaryotic cell, and rich in cholesterol. 
The OMM is both a barrier and a platform that con-
trols the passage of substances between the cytoplasm 
and mitochondria. The OMM permeability can in-
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crease due to some oxidative stress factors like ultravi-
olet rays and hypoxia [24]. This may cause irreversible 
mtDNA damage and the activation of pro-apoptotic 
proteins (Bcl-2, Bax and Bak). Mitochondria with the 
damaged OMM cannot enter the target cell or may 
lead to the cell death instead of correcting the target 
cellular functions [24].

In addition to these tests, some other tests are im-
portant for the mitochondrial transplantation. For 
example, hemocytometer and particle counter testing 
can be used to determine the number of mitochondria. 
Mitochondrial purity is assessed by Western blotting 
(cytochrome C, anti-COX IV, TOM20) and electron 
emission microscopy. Electron emission microsco-
py can also estimate the mitochondrial morphology. 
Oxygen consumption rate (OCR) or Clark electrode 
measurements are suitable methods for assessing the 
mitochondrial function. In addition, the ATP test is a 
practical method for assessing the functional activity 
of isolated mitochondria. We have already described 
the entire mitochondrial analysis in detail in our re-
cent review article [32].

The mitochondrial transplantation is a therapeu-
tic approach that involves an introduction of healthy 
mitochondria into some damaged organs. Recent ev-
idence data have shown that the physiological prop-
erties of healthy mitochondria provide their ability to 
replace damaged mitochondria [33], suggesting that 
replacing damaged mitochondria with healthy mi-
tochondria may protect the cells from their further 
damage. Moreover, mitochondria can also be actively 
released into the extracellular space and potentially be 
transferred from one cell to another in the central ner-
vous system [34]. This increased interest in mitochon-
drial therapy requires a deeper understanding of the 
mechanisms constituting the basis of the mitochon-
drial transport, absorption, and cellular defense [35].

In vitro studies
The first artificial mitochondrial transplantation 

was carried out in 1982 by Clark and Shay by the meth-
od of co-incubation. In the above study, the antibiotics 
chloramphenicol (CAP) and efrapeptine (EP) were 
used to induce cell death by inhibiting mitochondri-
al protein synthesis and ATPase activity. The isolated 
mitochondria from the antibiotic-resistant CAP and 
EP cells were transplanted into some antibiotic-sen-
sitive cells by a simple coincubation method. They 
reported that transplanted mitochondria internalized 

by endocytosis improved the antibiotic resistance and 
increased the viability of the recipient cells. It has been 
found that mitochondrial transplantation into a large 
number of cells by coincubation is possible [24]. In 
other experiments that followed that study, mitochon-
drial transplantation was described as a promising ap-
proach [36]. However, there have been reports avail-
able to present some missing points whether isolated 
mitochondria are internalized by the recipient cells, 
discussing the share of internalized mitochondria and 
their long-term effect [37]. Considering all the above 
mentioned aspects, the co-incubation method can be 
found useful for studying various features of mito-
chondrial transplantation.

The injection of exogenous mitochondria direct-
ly into the target cell has been defined [24]. They 
reduced mtDNA with ethidium bromide and trans-
planted isolated mitochondria from the antibiotic-re-
sistant CAP cells into some damaged cells. As a result, 
the resistance to antibiotics developed in the cultured 
cells, and the donor mtDNA appeared in the recipient 
cells. In the protocol of the microinjection method, 
mitochondria were delivered to the cells with a plung-
er-type syringe in an average volume of 10–20 μl. The 
offered method was less efficient than the co-incuba-
tion method, since the amount of the transplantable 
cells and the number of transplantable mitochondria 
per cell were limited. In addition, there was a high 
probability of damage to the recipient cells or trans-
planted mitochondria. However, it is useful for some 
studies where larger cells such as oocytes and needles 
of larger diameters can be utilized. Moreover, accord-
ing to some experiments, the transferred mitochon-
dria could not be detected or replicated in the recip-
ient cell [38]. 

In vivo methods 
The mitochondrial transplantation in vivo is car-

ried out by a direct injection into a tissue, delivery to 
a damaged tissue through the systemic circulation, 
or by some alternative methods such as an intranasal 
introduction. There are many in vivo studies on the 
impact made by the mitochondrial transplantation on 
various models of diseases. Ischemia is one of the most 
studied patterns. The role of mitochondria in ischemic 
damage has been identified. Some structural alter-
ations in the electron transport chain (ETC) proteins, 
especially in complexes I and III, are among the main 
damages, which may cause a decrease in the activity of 
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mitochondrial complex proteins after ischemia. ATP 
is generated by mitochondria via OXPHOS generated 
by ETC, which is located on the inner mitochondrial 
membrane [39]. Oxygen and the respiratory substrates 
are necessary for the formation of ATP, and the lack of 
these molecules impairs this vital mitochondrial func-
tion [40]. ATP hydrolysis and anaerobic glycolysis 
during ischemia initiate an increase in the production 
of free inorganic phosphates and induce an increase in 
the membrane permeability. Moreover, the leakage of 
electrons after the damaged ETC complexes becomes 
possible. Following these alterations, the ATP deple-
tion may appear, and this has been identified as one of 
the most important damage mechanisms [40].

Four animal studies have demonstrated the advan-
tages of the mitochondrial transplantation in case of 
stroke. Using a 60-minute model of the focal carotid 
occlusion in the male C57BL6 mice, Nakamura et al. 
(2020) [41] assessed the effect of transfusion of mito-
chondria-rich fractions, derived from frozen placenta, 
produced on the infarct size. Treatment with placental 
mitochondria significantly reduced the infarct size as 
assessed by 2,3,5-triphenyltetrazolium chloride (TTC) 
staining 72 hours post-reperfusion; in addition, Mi-
totracker Deep Red fluorescence imaging demonstrat-
ed diffuse mitochondrial absorption in the brain, the 
lungs, the liver, and the kidney tissues 2 hours after 
treatment [41] (Nakamura et al. 2020). Excess reactive 
oxygen species and oxidative stress are major causes 
of brain damage after acute ischemic stroke. Pourmo-
hammadi-Bejarpasi Z. et al. (2020) [42] reported on 
the intracerebroventricular transplantation of isolated 
mitochondria from human umbilical cord-derived 
mesenchymal stem cells (hUC-MSCs) in a rat model 
of the middle cerebral artery occlusion. [The occlusion 
of the middle cerebral artery in rats for 70 min fol-
lowed by reperfusion and mitochondrial transplanta-
tion demonstrated the normal brain cytoarchitecture 
and the neurons with a reduced number of the pycnot-
ic cells [42]. The brain injury following an acute stroke 
can lead to astrocyte hypertrophy, and the subsequent 
release of glial fibrillary acidic protein (GFAP) may 
result in scarring that restricts the recovery of the neu-
rons. Zhang Z. and a team of researchers (2019) [43] 
demonstrated the neuroprotective effects of the trans-
plantation of autologous mitochondria, derived from 
the major pectoralis muscle, into the lateral ventricles 
after 90 min of the occlusion of the middle cerebral 
artery. 24 hours after the middle cerebral artery oc-

clusion, the number of viable mitochondria observed 
in the cerebrospinal fluid increased, leading to the 
improved neurological outcomes, suggesting the po-
tential use of the mitochondrial transplantation after 
stroke. An infusion of isolated mitochondria into the 
lateral post-stroke ventricles resulted in an increased 
accumulation of mitochondria in the penumbra area 
with a rise in the total ATP content and an elevated ex-
pression of complex IV. The mitochondrial transplan-
tation after the occlusion of the middle cerebral artery 
also reduced apoptosis, attenuated astrogliosis with 
enhanced neurogenesis, and lowered the volume of 
cerebral infarct [43]. Huang PJ. et al. (2016) [44] used 
a model of cerebral stroke in male rats with the mid-
dle cerebral artery occlusion to compare the effects of 
direct intracerebral versus intrafemoral introduction 
produced on the functional status and the infarct size. 
The intracerebral and intrafemoral transplantation 
improved the functional characteristics assessed by 
the rotating pole testing and grip strength measured 
within 1 month after transplantation, significantly re-
duced the size of the lesion as assessed by the terminal 
deoxynucleotidyl transferase dUTP (TUNEL) end la-
beling test, and showed a diffuse distribution of graft-
ed mitochondria into neurons, astrocytes, and mi-
croglia. Mitochondria treated with antimycin A and 
oligomycin failed to provide the equivalent protection 
against oxygen and glucose deprivation (OGD) stress, 
suggesting that the benefits of the transplantation re-
quired the intact mitochondrial function [44].

Nine experimental models of a cardiac ischemic 
reperfusion injury were performed with employing a 
porcine model [45-48], a rabbit model [49] and a mu-
rine model [50], including seven models of focal isch-
emia [45] and one model of global ischemia [46]. The 
types of transplantation were autologous [45-48,51] 
and allografts [50]. An introduction was intra-arterial 
and by a direct injection. Kaza AK. et al. (2017) [52] 
introduced autologous mitochondria into the area at 
risk (AAR) of the heart 24 minutes after temporary re-
gional ischemia, which was produced by the circum-
flex artery ligation in a porcine model. Mitochondria 
isolated from the dissected major pectoralis muscle 
were injected into the risk area (1.3 × 107 per injec-
tion site × 8 injection sites) that significantly increased 
the viability of the myocardial cells and reduced the 
infarction size. Magnetic resonance imaging showed 
that the injected mitochondria were present at least for 
four weeks after injection [52]. Shin B. et al (2019) [54] 
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demonstrated that autologous mitochondria (1×109 
mitochondria) injected into the left coronary artery 
after a 30-minute regional ischemia due to the tempo-
rary ligation of the middle of the anterior left descend-
ing artery significantly improved the myocardial func-
tion, the coronary blood flow and regressed the infarct 
size. Thus, the authors concluded that the intracoro-
nary delivery of mitochondria is a safe and effective 
therapy method for ischemia-reperfusion injury of 
the myocardium [53]. A group of scientists guided by 
Guariento A. (2020) [54] performed an autologous 
mitochondrial transplantation as a therapeutic strate-
gy for preventive myocardial protection in a model of 
regional ischemic reperfusion injury in swine. 

Cowan DB. et al. (2016) [49] used the New Zea-
land white rabbits to investigate whether exogenous 
mitochondria could be effectively delivered through 
the coronary vasculature to protect the ischemic myo-
cardium and studied the fate of those transplanted 
organelles in the heart. Xenotransplanted mitochon-
dria have been observed in interstitial spaces, and 
they have been associated with blood vessels and car-
diomyocytes. They also found that autologous liver 
mitochondria markedly reduced the infarct size and 
improved themyocardial function [49]. Masuzawa 
A. with a group of scientists (2013) [55] transplanted 
mitochondria (9.7 ± 1.7×106/ml), which were autolo-
gously obtained from the major pectoralis muscle, in 
rabbits subjected to regional ischemia, 1 min before 
reperfusion. Regional ischemia was produced by tem-
porary narrowing of the anterior left descending ar-
tery for 30 minutes. The animals were then allowed to 
recover for 4 weeks to measure their cardiac function. 
Mitochondrial transplantation significantly reduced 
the infarct size, the creatine kinase levels, the cardi-
ac troponin-I levels, and apoptosis in the area of the 
reperfusion injury compared to the vehicle group. The 
authors also showed that mitochondria transplanted 
in vivo and in vitro were observed in the interstitial 
space and internalized by cardiomyocytes 2–8 h af-
ter the transplantation. Transplanted mitochondria 
increase the oxygen consumption and enhance the 
high-energy phosphate synthesis [55] (Masuzawa A, 
et al. 2013). In a model of the mouse heart transplan-
tation, Moskowitzova K. et al. (2019) [50] reported 
that 1×108 allogeneic mitochondria isolated from the 
gastrocnemius muscle were delivered antegradely to 
the coronary arteries by an injection at the mouth of 
the coronary arteries before donor heart harvesting 

and after the transplantation. Mitochondrial therapy 
(1×108 in respiratory buffer) prolonged cold ischemia 
time, significantly improved the graft function, and 
reduced graft tissue damage [50]. 

Studies on mitochondrial transplantation have also 
been performed in other experimental models, in-
cluding the models of acute limb ischemia [56], isch-
emic reperfusion lung injury [57], spinal cord injury 
[58], and acute liver injury [59]. Thus, a C57BL/6J 
male mouse acute limb ischemia model was applied 
to compare the effects of dose-dependent mitochon-
drial injection (1×106, 1×107, 1×108 and 1×109) mi-
tochondria/g of muscle) after IRI with f-rhodamine 
6G-labeled mitochondria. Positron emission tomog-
raphy demonstrated diffuse mitochondrial absorption 
by the injected muscle group, and muscle histology 
showed a significant reduction in the infarct size; in 
addition, some dose-dependent significant differences 
were achieved between the lowest and highest dosing 
regimens. The mitochondrial injections were associ-
ated with an improved functional status as measured 
by the visual gait assessment and increased the IL-10 
expression as measured by multiplex analysis [57]. 
In addition, mitochondrial transplantation has been 
shown to be effective in a mouse IRI lung model. The 
male C57BL/6 J mice received either vehicle or vehi-
cle-containing mitochondria, either by the pulmonary 
vascular delivery or tracheal aerosol delivery (nebuli-
zation). Upon expiration of 24 post-reperfusion hours, 
the lung function was found to be increased, whereas 
the tissue damage was significantly reduced in the mi-
tochondrial treated groups as compared to the corre-
sponding vehicle treated groups [58]. 

Studies in humans
At Boston Children’s Hospital, from May 2002 to 

December 2018, 10 children with severe heart diseases 
who required central ECMO support for the IRI-as-
sociated myocardial dysfunction after heart surgery 
were eligible for autologous mitochondrial transplan-
tation. These 10 subjects were compared with the 
14 reference cases. Mitochondria were collected from 
non-ischemic rectus abdominis and isolated within 
20–30 min under sterile conditions in the cardiology 
intensive care unit or in the operating room. A 6 mm x 
6 mm sheath of heather rectus abdominis was harvest-
ed, and mitochondria isolated, yielding approximate-
ly 2 x 1010 viable and respirable mitochondria from a 
0.18 ± 0.04 g (wet weight) tissue sample. The isolated 
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mitochondria were suspended in a 1 ml volume of the 
respiratory buffer at a concentration approximately of 
1×108 to 1×109 particles/ml. During the same inter-
vention, mitochondria were delivered by a direct injec-
tion using a tuberculin syringe (28-gauge needle) into 
the myocardium affected by IRI that was identified by 
epicardial echocardiography. After the procedure, the 
cardiac function estimated by echocardiography was 
checked by two blind examiners for median circum-
ferential tension and qualitative assessment [24].

Potential mechanisms responsible 
for the beneficial effects of mitochondrial 
transplantation

The mechanisms responsible for the mitochondrial 
transplantation remain to be fully elucidated. Astro-
cytes play a wide range of roles in the regulation of 
the nervous system development, neurotransmis-
sion, formation of the blood-brain barrier as well as 
protection against oxidative stress and excitotoxicity. 
Recent studies have shown that astrocytes can release 
and transport extracellular mitochondrial particles, 
which enter damaged neurons to support neuropro-
tection and neurorepair through calcium-dependent 
CD38 signaling [60]. In some experimental models of 
cerebral ischemia, it has been found that transplanted 
mitochondria are included in neurons, astrocytes, and 
microglial cells of the peri-infarct region that leads to 
an increase in the total ATP content and the enhanced 
expression of complex IV [61]. 

The mitochondrial transplantation significantly 
attenuates cellular oxidative stress, apoptosis, reduces 
astrogliosis and microglial activation, and promotes 
neurogenesis after ischemia [61]. Furthermore, fluo-
rescence imaging showed that, in addition to the isch-
emic brain, labeled mitochondria were found in vari-
ous organs, including the lungs, the liver, the kidneys, 
and the heart [62]. Thus, further research is needed to 
determine how the intravenous introduction of mito-
chondria makes its effect on other organs outside the 
central nervous system after stroke. In models of car-
diac IRI, transplanted mitochondria have been shown 
to act both extracellularly and intracellularly [63]. In-
jected mitochondria were found to localize near their 
delivery site, while vascular perfusion of mitochondria 
resulted in a rapid and extensive distribution through-
out the heart [64]. Transplanted mitochondria in-
creased the total ATP content in tissues and ATP syn-
thesis, as well as enhanced the viability of myocardial 

cells [52]. This increase in high-energy molecules rap-
idly improves the cardiac function. In addition, trans-
planted mitochondria enhance biological pathways 
important for maintaining myocardial energy pro-
duction and cell viability [65]. The proteomic analysis 
showed the activation of proteomic pathways for the 
energy production, the mitochondrial function, and 
cellular respiration [65]. The mitochondrial transplan-
tation reduced pro-inflammatory markers, increased 
levels of anti-inflammatory cytokines, and inhibited 
endoplasmic reticulum stress and the caspase-3 ex-
pression [66]. The mitochondrial transplantation did 
not change the levels of pro-inflammatory cytokines 
[57]. Moreover, the metabolic analysis has shown that 
the mitochondrial electron transport chain is among 
the top 10 pathways involved in the altered metabolic 
profile of the heart received mitochondria [54]. 

The precise mechanisms by which exogenous mi-
tochondria can be integrated by the cells remain un-
clear; it has been detected that transplanted exogenous 
mitochondria sequentially move along the endolyso-
somal system from early endosomes to late endosomes 
and lysosomes [67]. Most exogenous mitochondria 
leave endosomal and lysosomal compartments and 
effectively fuse with endogenous mitochondria in the 
heart cells that is accompanied by an increase in the 
ATP content, the oxygen consumption rate, and the 
replacement of depleted mitochondrial DNA [68]. 
However, further research to explain the molecular 
mechanism of exogenous mitochondria is needed in 
order to develop this innovative treatment method. 

In terms of the clinical interpretation, a potential 
alternative source of viable respiratory competent mi-
tochondria might be from another individual of the 
same species (allogeneic) or another species (xeno-
geneic). Ramirez-Barbieri G (2019) [69] investigated 
the immune response and that associated with dam-
age-associated molecular patterns (DAMP) after an 
injection of allogeneic mitochondria into the graft re-
jection system of completely MHC-incompatible skin 
allografts. Their results demonstrated the absence of 
any direct or indirect, acute or chronic alloreactivity, 
allorecognition, or DAMP response to single or serial 
injections of allogeneic mitochondria [69].

Thus, the potential application of the mitochondri-
al transplantation in experimental and clinical stud-
ies has been generalized and summarized hereby. The 
potential of mitochondrial therapy remains to be ex-
plored and understood, however, the data available so 
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far indicate a vector of the direction for studying the 
metabolism and pathways of actions and effects made 
on mitochondria.

Under the conditions of the tumor growth, the 
study of the mitochondrial dysfunction will provide a 
deeper understanding of the critical problems in can-
cer. Therefore, the obtained knowledge of the state of 
mitochondria in the pathologically altered cells and 
the degree of their dysfunction supply us with es-
sential information for a better understanding of the 
pathophysiology of cancer that gives impetus to the 
development of mitochondrial pharmacology.
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Abstract 
Topicality. Most of the inhabitants on the planet have directly 
experienced certain manifestations of pain, and in the case of 
chronic pain sensations, some significant changes may occur 
not only in the psycho-emotional sphere of a human individu-
al, but also some functional alterations in the life maintenance 
systems. There are two global problems of medicine which are 
associated with oncology and cardiovascular pathology, and, 
taking into account the prevalence of pain symptoms of var-
ious etiologies, a pathological triangle is formed, each side of 
which affects the overall configuration thereof. There is a need 
to understand these pathological relationships in order to de-
termine the real possibilities of breaking them and correcting 
such common complex life situations. Any attempt to create 
a concept and visually verify the real pathological changes in 
the heart, when modeling a combination of chronic neurogenic 
pain and a malignant process, is relevant that is the aim of 
this research work. We targeted the morphological picture 
of the heart in female mice with chronic neurogenic pain (CNP) 
and the growth of B16 melanoma and found a rather tough 
scenario of unfolded events.
Materials and methods. We used female mice of the C57BL/6 
line with a normal genotype. Chronic neurogenic pain (CNP) was 

produced by bilateral ligation of the sciatic nerve. Against that 
background, all animals were subcutaneously transplanted with 
melanoma B16/F10. After decapitation, the isolated heart prepa-
rations were carried out according to the stages of morpholog-
ical preparation for staining sections with hematoxylin-eosin, 
followed by morphological examination of the structure with 
the Leica DM LS2 microscope furnished with an Olympus opti-
cal.C-5050 Zoom video camera and Morfotest software. Photo-
graphing was conducted with magnifications x10, x40, x100. 
Results. A pronounced pro-oncogenic effect of pain stimula-
tion of the neurogenic nature was revealed, which consisted in 
an earlier manifestation of the tumor growth, large-scale me-
tastasizing even to atypical target organs, and the formation 
of a pre-terminal state at an earlier time. At the same time, 
morphological correlates of prolonged damage to the heart at 
the level of the valves and the ventricular wall were determined, 
the key elements of which were ischemia, total longitudinal 
splitting of muscle fiber bundles, blood filling of large vessels, 
hemorrhages, deep cell dystrophy of cardiomyocytes, myolysis, 
macrofocal necrosis (myomalacia), an accumulation of necrotic 
masses, fibrosis and eosinophilic infiltration. Visualization of the 
nuclei of cardiomyocytes indirectly indicated the switch of the 
death program to the non-apoptotic pathway, i.e. necrosis as 
a result from the “tumor-caused” depletion of the energy re-
serves of cardiomyocytes. 
Conclusion. The simulated hypertrophied manifestations of 
myocardial catastrophe in the experiment expand the concept 
of a prolonged infarction and provide a basis for predicting and 
preventing a negative course of events in difficult patients with 
persistent pain syndromes and comorbid pathology against the 
background of the development of a malignant process.
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Introduction 
Cardiovascular diseases are the most common 

causes of disability and death in the world, and the 
number of patients of this category of diseases has 
been increasing. Heart failure (HF) is a progressive 
myocardial remodeling disorder characterized by the 
impaired cardiac function and circulatory congestion 
[1]. Acute myocardial infarction (MI) is a dramatic, 
confusing, stressful event. Despite the fact that various 
therapeutic and preventive measures are being imple-
mented, there has not been a significant reduction in 
cardiovascular disease (CVD) achieved worldwide. 
The World Health Organization (WHO) predicts that 
cardiovascular disease deaths in the world will rise 
from 17.1 million in 2016 to 23.4 million in 2030 [2]. 
Studies have shown that the occurrence rate of this 
complication in Russia is 3-4 times higher than in the 
countries of the European Union and the USA [3]. 
Myocardial infarction leads to myocardial ischemia, 
blockage of microcirculation, apoptosis of cardiomy-
ocytes and necrosis in the area of infarction that leads 
to vicarious fibrosis of the heart [1].

Chronic systemic inflammation is a recognized 
cardiovascular risk factor which is based on the im-
mune activation as the main pathophysiological fac-
tor [4]. Chronic intestinal inflammation caused by 
Crohn’s disease and ulcerative colitis is associated with 
an increased risk of coronary, cerebrovascular, and pe-
ripheral arterial diseases [5]. Approximately one in ev-
ery three individuals worldwide experiences a chron-
ic and painful disease [6]. Osteoarthritis (OA) and 
chronic low back pain are the most common diseas-
es that contribute significantly to the overall burden 
of the life years lived with disability [7]. In Japan, for 
example, chronic pain from osteoarthritis affects ap-
proximately 25.3 million people aged over 40, and the 
occurrence of chronic leukemia among people over 
50  is estimated at about 24.8% [8]. Chronic neuro-
genic pain adversely affects people’s health by limiting 
their physical and functional capabilities; therefore, 
chronic pain control is of paramount importance. A 
meta-analysis showed that patients with chronic pain 
had a 24% higher risk of developing cardiovascular 
disease than those without the latter [9]. The male 
gender and comorbidities were found to increase the 
incidence of acute myocardial infarction [10]. 

Previously, we have shown that the reproduction of 
chronic neurogenic pain (CNP) produced by bilateral 
ligation of the sciatic nerves has a stimulating effect on 

the growth of experimental melanoma in females and 
promotes an early tumor appearance and metastasiz-
ing, as well as a reduction in the life span of animals 
[11]. In addition, it has been determined that chronic 
neurogenic pain associated with a malignant process 
aggravates the dysfunction of the mitochondria of the 
heart cells with destabilization of the respiratory chain 
mediated by free radical oxidation processes [12, 13]. 
Morphological studies of areas of damage to the heart 
muscle show that in the myocardium detected are 
hemorrhage, foci of necrosis, ruptures of some indi-
vidual cells, focal infiltration of leukocytes, fibrinous 
necrosis of the walls of blood vessels, dilated heart cav-
ities, and blood clots in the lumen [14]. Microscopy 
of smears of a suspension of cardiac mitochondria at 
2-3 weeks of the melanoma growth against the back-
ground of CNP has revealed a process of cold glow 
of high brightness, i.e. chemiluminescence [15]. It is 
interesting that the detected abnormality of the con-
tractile function of the heart in the dynamics of the 
standard growth of B16 / F10 melanoma, regarded as 
manifestations of tumor stress, or rather, the systemic 
effect made by the tumor on the body, has not been 
accompanied by signs of damage to the heart wall in 
macroscopic and morphological examination. 

Knowledge of the mechanisms connected with the 
progression of myocardial infarction associated with 
chronic neurogenic pain is necessary for the develop-
ment of new treatment technologies.

The aim of our research work is to study morpho-
logical changes in the heart of female mice with the 
development of a malignant tumor (B16/F10 melano-
ma model) under the conditions of chronic neurogen-
ic pain.

Materials and methods
In this research work, female mice of the C57BL/6 

line with a normal genotype with an initial individual 
weight of 20–25 g were used. The animals were sup-
plied by the Andreevka Research Center for Biomedi-
cal Technologies at the Federal Medical and Biological 
Agency (Moscow Region). All mice were divided into 
experimental groups as follows: the mice with B16/
F10 melanoma as the comparison group; the mice 
with chronic neurogenic pain (CNP) + B16/F10 mela-
noma as the main test group. 

The laboratory animals (mice) were kept under nat-
ural light conditions with free access to water and food. 
Work with animals was carried out in accordance with 
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the rules of the “European Convention for the Protec-
tion of Vertebrate Animals used for Experimental and 
other Scientific Purposes” (Directive 86/609/EEC), as 
well as in accordance with the International Guiding 
Principles for Biomedical Research Involving Animals 
and Order No. 267 “Approval of the Rules of Laborato-
ry Practice” dated June, 19, 2003 issued by the Minis-
try of Health of the Russian Federation.

Model of chronic neuropathic pain
All manipulations with the animals were carried out 

in a box. Tools, utensils and hands were disinfected in 
the conventional way, observing all asepsis conditions.

The model of chronic neurogenic pain (CNP) was 
reproduced by applying a ligature to the sciatic nerve 
on both sides under xylazolethyl anesthesia [16]. An-
esthesia: xyl-zoletyl, 10 minutes before the main anes-
thesia; premedication: xylazine (Xila preparation) in-
tramuscularly, at a dose of 0.05 ml/kg of body weight 
(according to the instructions), then after 10 minutes, 
Zoletil-50 was administered at a dose of 10 mg per 
100 g of body weight. On post-operative day 14, me-
chanical allodynia and hyperalgesia were measured. 

2 weeks after the reproduction of chronic neuro-
genic pain in the mice of the main group, the B16/F10 
melanoma cells were transplanted into the C57BL/6 
strain mice by standard subcutaneous injection of tu-
mor suspension under the right shoulder blade in a 
volume of 0.5 ml of cell suspension in a 1:10 dilution 
with physiological saline solution. The animals of the 
comparison group were transplanted with the B16/
F10 melanoma cells in a similar way, but without re-
production of CNP. The tumor strain of murine mel-
anoma B16/F10 was obtained from the Federal State 
Budgetary Institution “NN Blokhin National Medi-
cal Research Center of Oncology” at the Ministry of 
Health of the Russian Federation.

After decapitation, the isolated heart preparations 
were harvested according to the stages of morpholog-
ical preparation for staining sections with hematoxy-
lin-eosin, followed by the morphological examination 
of the structure with the Leica DM LS2 microscope 
furnished with an Olympus optical C-5050 Zoom vid-
eo camera and Morfotest software. Photographing was 
conducted with magnifications x10, x40, x100. 

Results
Our experiments made it possible to give some vi-

sual representations of the state of the heart in case of 

systematic neurogenic pain as a background condition 
for the development of oncological pathology.

Appearance of primary tumors
As shown in Table 1 given herein, the subcutane-

ous tumors appeared in the female mice of the main 
group with CNP as early as 1 week after inoculation, 
and after 2 weeks in the mice of the comparison 
group. That was a significant gap in the reduction 
of the duration of the latent period thereof, which 
might indicate the formation of conditions for a 
pro-oncogenic influence of the pain factor. The av-
erage volume of subcutaneously transplanted B16 
melanoma in the female mice clearly confirmed that 
stimulating dynamics. 

Direct indicators of average tumor volumes
The minimum size of the newly recorded subcuta-

neous tumors in the mice of the main group at week 
1 was 2 times greater than that found in the compari-
son group at week 2. At the same time, the maximum 
tumor size at week 3 of the experiment in the mice 
from the comparison group (without pain) was 2.3 
times greater than that recorded in the mice with pain 
(see Table 1 herein). However, in that case, the major-
ity of mice with pain at week 3 were reported to be in 
a pre-terminal state, while we dealt with a completely 
different type of situation with the mice from the com-
parison group.

Additional signs of tumor growth 
stimulation

Despite the fact that in the mice with pain in the 
preterminal period, the volume of the tumor increased 
less intensively, some important features of pathogen-
esis modulated by pain were revealed such as the oc-
currence of a 2-focus growth already from week 1 in a 
considerable number of mice. In addition, in the mice 
from the main group, B16 melanoma demonstrated 
its more aggressive behavior, since it metastasized 
more often, sometimes to several organs, and affect-
ed atypical metastasis zones. Metastases in the mice of 
the main group were recorded as early as 1 week after 
the inoculation, and in the mice from the comparison 
group 4 weeks after thereof. Moreover, in the mice un-
der the CNP conditions, the tumor metastasized not 
only to its typical sites, namely the liver, the spleen, 
and the lungs, but also to atypical regions like the heart 
and the uterus.
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Morphological changes in the myocardium
From the presented data on the strong stimulating 

effect produced by pain on the development of mela-
noma B16, it was clear that some events associated with 
the early appearance of the B16 tumor in the female 
mice unfolded as early as at week 1, and the pre-termi-
nal state in them was already identified. This indicated 
that even before the B16 melanoma transplantation, 
chronic pain had already sufficiently weakened or de-
pleted the reserve capabilities of the functional systems 
in the organism. One of the main morphological man-
ifestations of the response by the heart to the combined 
stressful effects of pathogenic factors, namely CNP plus 
the tumor progression, was a significant pathological 
change in the aortic and mitral valve systems and, as a 
result, hypertrophy of the myocardial ventricular wall 
recorded already 1 week after the B16 melanoma trans-
plantation (see Figure 1 herein).

As a result from the prolonged stressogenic effect 
made by pain and the added loading on the heart due 
to the tumor manifestation in its early period, a disor-
der of the structural organization of the aortic and mi-
tral valve systems was observed. There was a thicken-
ing of the valve leaflets, their edge fusioning with the 
formation of commissures, and, as a result, stenosis 
of the mitral foramen developed with progression of 
fibroplastic endocarditis. Hyperplastic changes in the 
valves which occured along the edge of the valves due 
to continuous traumatization by blood flow probably 
contributed to hindering blood flow in the pulmonary 
circulation and producing a heavier load on the left 
atrium and the right ventricle. The left atrium, under-
taking an intensive operation, noticeably expanded, 

and its wall hypertrophied. We believe that the patho-
genesis of the acquired valvular defects, first of all, is 
closely related to the etiology of CNP, and the growth 
of an aggressive tumor completes the disorganization 
of the heart structures.

On the heart preparations at low magnification of 
the microscope, at some places clearly visible was the 
structure of the epicardium, which, being a visceral 
sheet of the pericardium, had the structure of a thin 
serous membrane lined with mesothelium. In some 
areas, a detachment of the epicardium with the forma-
tion of pockets or loose ends was found. The endocar-
dium included a layer of endothelium facing the cav-
ity of the heart, a subendothelial layer with structures 
similar to Purkinje fibers with nuclei, sarcoplasm and 
bundles of myofibrils. The next layer was formed by 
the myocardium, where some pathological structural 
changes were clearly presented (see Figure 2 herein)

As noted above, narrowing of the ascending aorta, 
which was observed in the mice with chronic pain and 
the tumor growth, resulted in myocardial hypertro-
phy. In that case, longitudinal splitting of muscle fiber 
bundles, increased fibrosis, and filling of the gaps with 
detritus and blood were observed in quite significant 
areas.

Based on the video sequence of the images (see 
Figure 3 herein), we can detect not only the process 
of disorganization of the connective tissue, but even 
more pronounced pathological processes in the peri-
cardium. It is known that pericarditis is an inflamma-
tion of the outer shell of the heart that is not consid-
ered as an independent disease. Its etiology may be 
associated with necrobiotic processes in the myocardi-

Table 1. Effect produced by chronic pain on the melanoma B16 growth in female mice 
Week 1 Melanoma В16 Melanoma В16+pain

Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 
Number of mice 22 22 22 16 28 22 10

su
bc

ut
an

eo
us

 tu
m

or

average size, cm3 no 0.85±0.12 2.75±0.73 4.69±0.86 0.70±0.25 1.65±0.27 2.50±0.49
minimum size, cm3 – 0.12 0.44 1.29 0.24 1.01 1.35
maximum size, cm3 – 1.48 8.77 9.30 1.35 2.22 3.75
number of mice with 
tumor ulceration

– no 2 2 no 6
(3–5 mm)

6
(2–9 mm)

number of mice 
with 2 tumor nodes

– – – – 8 8 2

metastases n/a n/a n/a avail. avail. avail. avail.
metastasis zones – – – spleen (2) heart (2) heart (4),

lungs (4)
heart (6), lungs (4), 
liver (2), uterus (2)

number of mice in pre-termi-
nal state

– – 4 2 2 8 6
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um (infarction). However, a substantial role in the de-
velopment of pathological changes in the pericardium 
is played by factors of a traumatic stressogenic nature 
(traumatic pericarditis), the spread of a cancerous tu-
mor (cancerous pericarditis).

In the light of the above studies, the presence of the 
root cause of pericarditis in the form of a not relievable 
pain stimulation in the process of the constant com-
pression of the sciatic nerves and the territorial prox-
imity of the metastatic melanoma nodes, most often in 

Figure 1. Fragments of the mouse heart at week 1 of B16 melanoma growth under the CNP conditions: significant thickening of 
the aortic and mitral valve cusps, fibrosis and metachromasia against the background of stenosis of the aortic opening for blood 
flowing with hypertrophy of the ventricle walls. Stained with hematoxylin-eosin, magnification x5, x10, x100. 

Figure 2. Fragments of the mouse heart at week 1 of B16 melanoma growth under the CNP conditions: thinned epicardial layer 
with endothelium and subendothelial elastic layer bordering the myocardium. Multiple small extensive foci of necrobiotic lesions 
of cardiomyocytes. Disappearance of transverse striation pattern. Stained with hematoxylin-eosin, magnification x5, x100.
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the lungs and even in the pericardium, in our opinion, 
can fully explain the pathogenesis of pericarditis. The 
infarcted area of the myocardium, located subpericar-
dially, has led to the development of fibrinous pericar-
ditis. It may be assumed that, along with the transition 
to the pericardium of inflammatory and oncological 
factors from the neighboring organs (lungs) by the 
hematogenous or lymphogenous pathway, the domi-
nance of the neurogenic pathway of myocardial troph-
ism is also formed due to failures of its own conduct-
ing systems of autoregulation, as well as stressogenic 
impulses of the nerve trunk of the sympathetic system 
and the vagus nerve of the parasympathetic system of 
the organism. It follows that in the mechanism of the 
occurrence of structural and functional disorders of 
the heart, the reactivity of the organism, the virulence 
of a pathogenic factor and the state of the intramural 
nervous system assumes unarguable significance.

Microscopy of histological sections of the myocar-
dium indicated some pronounced dystrophic changes 
in cardiomyocytes (see Figure 4 herein). In the visual 
fields, there were signs of cloudy swelling and fatty de-
generation up to myolysis and necrosis. As noted, the 
processes might be of focal and diffuse nature, often 
localized in the subendocardial layers of the myocar-
dium. Microscopically, in addition to the changes in 
muscle fibers, plethora, edema of the myocardial stro-

ma, and pronounced cellular dystrophy were detect-
ed. The impression was given that the heart muscle 
was flabby, the cavities were dramatically expanded, 
and the muscle was faint as evidenced by weak stain-
ing of the cells. Along with edema, accumulations of 
leukocytes, eosinophils, lymphocytes, plasma cells, 
and histiocytes were found. Among the features of 
cell reactions, we could highlight eosinophilic infiltra-
tion, which was found to be like allergic eosinophilic 
myocarditis. Thus, we might assert the damage to the 
myocardium is of non-coronary origin.

Particular attention was paid to the condition of the 
nuclei of cardiomyocytes. In ischemic heart disease, 
division of the nuclei of the muscle cells of the heart by 
mitosis or amitosis can be extremely rarely observed, 
and mitoses in this case are of pathological type and 
culminate in the generation of mutiple micronuclei 
that might be expected in cardiomyocytes. However, 
in the gallery of images presented to our thoughtful 
reader (see Figure 5 and 6), in our opinion, it is prac-
tically impossible to identify the areas of mitotically 
dividing cells. On the contrary, for a period of time 
when chronic neurogenic pain had already prepared 
the negative scenario for some events in the heart, in-
cluding the mechanisms of pathological pathways for 
replenishing the cell population, the subsequent mel-
anoma transplantation altered finally not only the life 

Figure 3. Fragments of the mouse heart at week 2 of B16 melanoma growth under the CNP conditions: development of loose 
fibrous connective tissue with foci of myxomatosis and metachromasia, longitudinal splitting of muscle fiber bundles, increased 
fibrosis, filling of gaps with detritus and blood. Stained with hematoxylin-eosin, magnification x 40, x100.
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Figure 4. Fragments of the mouse heart at week 3 of B16 melanoma growth under the CNP conditions: hemorrhages, necrobiosis, 
basophilia, fibrosis in the media of branches of the coronary arteries of the heart, significant fields of necrotically altered tissue. 
Stained with hematoxylin-eosin, magnification x5,x10,x40,x100.
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program, but also the cell death program. Apparently, 
we may believe that with a prolonged, rather than an 
acute form of infarction, cells commit to their death 
by following no longer the path of an organized, ener-
gy-dependent, process of apoptosis with characteristic 
cell shrinkage, nuclear fragmentation and formation 

of apoptotic bodies. Forced by the influx of the neg-
ative influence made by the tumor, the programmed 
mode of apoptosis switches to the non-apoptotic 
pathway of cell death, i.e. necrosis. One of the expla-
nations for this phenomenon may be the stoppage of 
the apoptotic program of death of the surviving heart 

Figure 5. Fragments of the mouse heart at week 3 of B16 melanoma growth under the CNP conditions: eosinophilic infiltration, 
hemorrhages, fibrosis, erasure of the cellular structure of cardiomyocytes, and nuclear degeneration. Stained with hematoxylin-eo-
sin, magnification x 100.

Figure 6. Fragments of the mouse heart at week 3 of B16 melanoma growth under the CNP conditions: stratification and degeneration 
of the structure of myocardial fibers with the prevalence of necrotic processes. Stained with hematoxylin-eosin, magnification x 100.



36 | Cardiometry | Issue 22. May 2022

tissue as a result from the “tumor-caused” depletion of 
the energy reserves of cardiomyocytes (ATP), which 
occurs before the morphological features become fully 
evident [17]. 

On the studied preparations, a pathological pat-
tern of death of cardiomyocytes was observed, ac-
companied by clarification of nuclei with large chro-
matin grains appearing as a dispersed or linear-type 
structure along the nuclear membrane. Attention was 
drawn to the presence of vasculization and the loss of 
clear contours of disconnected fibers, a spilled space 
of necrotically altered tissue against the background 
of activation of fibrinolysis in the intercellular space.

We failed to detect manifestations of a regenerative 
reaction in the heart with extensive areas of myocardi-
al infarction in the female mice with the progression 
of B16 melanoma under the conditions of chronic 
neurogenic pain. There was also no filling of necro-
sis areas with full-fledged muscle tissue. The revealed 
changes in the heart were irreversible.

Conclusions
On the basis of the obtained materials of our mor-

phological studies, we have tried to formulate our con-
cept and visually verify the real pathological changes in 
the heart in the female mice when modeling common 
life situations integrating chronic neurogenic pain and 
a malignant process. Despite the different etiology, the 
pathogenesis of chronic pain includes multiple multi-
focal manifestations, especially when it refers to highly 
organized structures of the organism: the nervous and 
cardiovascular systems with a high risk of coronary 
and cerebrovascular diseases. It is believed that an in-
crease in the incidence of acute myocardial infarction 
is associated to a greater extent with the male gender 
aspect, but the question of changes in the reactivity of 
the cardiovascular system in females with CNP and 
the tumor growth remains open. We have targeted 
the morphological picture of the heart in female mice 
with B16 melanoma transplanted under the skin and 
found a rather tough scenario of the events, which, in 
general, can be outlined by several generalizing con-
clusions as given below:

1. Continuous pain stimulation of a neurogenic na-
ture has a significant pro-oncogenic effect, including 
an earlier manifestation of the tumor growth and large-
scale metastasizing even to atypical target organs.

2. Chronic neurogenic pain triggers the action of 
the mechanisms of destructive changes in the myocar-

dium before tumor cell transplantation, therefore, as 
early as 1 week after the melanoma inoculation and 
the formation of one or two tumor nodes, harsh heart 
damage has been observed. The valve system suffers 
that leads to ventricular wall hyperplasia, ischemia, 
longitudinal splitting of muscle fiber bundles, hem-
orrhages, cellular dystrophy, myolysis, multifocal ne-
crosis, fibrosis, eosinophilic infiltration. Thus, not an 
acute, but a prolonged myocardial infarction is real-
ized. 

3. Exhausting pain stimulation in combination 
with an aggressive tumor growth can considerably 
accelerate the rate of reduction in the organism re-
sistance, suppression of the life maintenance systems, 
provoking the development of severe heart failure and 
the formation of a pre-terminal state at an earlier time. 

4. One of the leading vectors of the pathological 
influence made by chronic neurogenic pain is aimed 
at weakening the mechanisms responsible for the cell 
population replenishment, and the subsequent mel-
anoma transplantation changes not only the life pro-
gram, but also the cell death program. Obviously, with 
a prolonged, rather than an acute form of infarction, 
the cells commit to their death following no longer 
the path of an organized energy-dependent process 
of apoptosis, but by switching to a non-apoptotic path 
of the cell death, i.e. necrosis as a result from the “tu-
mor-caused” depletion of energy reserves of cardio-
myocytes.

The morphological study of the changes found in the 
heart in the female mice using the pathological models 
of chronic neurogenic pain and the malignant tumor 
growth has made it possible to reproduce and trace the 
catastrophe of the highly organized cellular system re-
sponsible for the implementation of the hemodynamic 
processes. The simulated hypertrophied manifestations 
of the catastrophe in the experiment give grounds to 
predict and prevent the negative course of events in 
difficult patients with persistent pain syndromes and 
comorbid pathology against the background of the de-
velopment of a malignant process.
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Abstract
On models of chronic neurogenic pain (CNP) and the growth 
of a malignant tumor (metastasizing B16 melanoma) in male 
mice, we studied an effect produced by mitochondrial therapy 
(MCT) on the state of the myocardium. Some structural cor-
relates of the compensatory-restorative effect by mitochondria 
transplanted from healthy recipient rats were revealed. It has 
been identified that MCT contributes to the preservation of the 
structural integrity of the myocardial tissue, the inclusion of an 
auxiliary link in the cellular mechanisms of tissue restoration: 
fibroblasts, histiocytes, lymphocytes, eosinophils and other 
connective tissue elements, which implement the intercellular 
mechanism of information transfer that provides the external 
regulatory function of MCT. The ability of mitochondria to pre-
vent the DNA decay determines the possibility of initiation of 
the operation of the nuclear mechanisms of the cardiomyocyte 
division, which is characteristic of a population of young cells 
and which indicates the determining position of exogenous mi-
tochondria. 
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Introduction
Ischemic heart disease is a widespread disease and 

one of the leading causes of mortality [1]. Damage to 
mitochondria is the main link in the pathogenesis of 
myocardial ischemia, resulting in the death of cardio-
myocytes and blocking the contractility of the heart 
[2]. Mitochondria are essential for the survival of cells, 
especially cardiomyocytes, due to their high energy re-
quirements. It is known that mitochondria can change 
their metabolic phenotype to cope with the problems 
associated with high energy consumption and macro-
molecular synthesis [3]. It is common knowledge that 
mitochondria occupy 30% of the cell volume and pro-
duce a shocking 30 kg of ATP per day to maintain the 
normal mechanical functions of the heart [4]. Thus, 
mitochondria play a key role in myocardial damage 
and repair in response to ischemia caused by a restric-
tion of blood flow to the heart that may lead to exten-
sive myocardial damage, i.e. infarction [5].

In recent years, advances in molecular and biochem-
ical methodologies have led to a better understanding 
of mitochondrial defects and their mechanisms as the 
cause of various diseases, but however treatments of 
mitochondrial disorders remain still insufficient. Sev-
eral medical drugs have been evaluated to improve the 
mitochondrial function and remove symptoms of the 
mitochondrial dysfunction. Agents such as coenzyme 
Q10, idebenone, riboflavin, dichloroacetate and thi-
amine have been used to improve the ETC function, 
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and creatine monohydrate has been used as an energy 
shuttle to move high energy phosphate from the mito-
chondria to the cytoplasm. In addition, antioxidants 
like vitamin C, vitamin E, and lipoic acid have been 
tested as supplements to detect mitochondrial disor-
ders, and a number of other drugs are the subject of 
ongoing clinical trials [6, 7]. However, the agents used 
can provide a very limited protection, and most mi-
tochondrial diseases are considered as irreversible be-
cause they are caused by damage, for instance, due to 
mtDNA mutation. In this regard, therapies using most 
agents are of certain limited usefulness. 

For the myocardial regeneration, some studies 
have been focused on the 3D bio-printing technolo-
gy, the regulation of long non-coding RNA, or release 
of VEGF and BMP9 from an injectable alginate-based 
composite hydrogel [8–10]. This sort of therapies may 
be effective in restoring the cardiac function after in-
jury. In fact, ischemic injury causes significant dis-
turbances in mitochondria, which have a detrimental 
effect on metabolic cellular processes and, finally, lead 
to the death of cardiomyocytes [11]. Therefore, the 
technologies to restore functional mitochondria may 
counteract the above damaging effects on cardiomy-
ocytes and have a therapeutic potential in preventing 
ischemic heart injury.

The therapeutic efficacy of the mitochondrial 
transplantation has been demonstrated in a series of 
animal studies, and it has shown promising results in 
recent clinical applications [12–15]. Both in the exper-
iment and under the clinical conditions, the post-isch-
emic transplantation of healthy mitochondria by a 
direct injection into the myocardium leads to a sig-
nificant improvement in the contractile function and 
viability of the tissue of the damaged myocardium. 
However, although the mitochondrial transplantation 
by the direct injection into the donor mitochondrial 
tissue is therapeutically effective, it has some limita-
tions that multiple injections and physical manipula-
tions of the heart are required to adequately distribute 
mitochondria throughout the heart. An open access 
to the heart is also required that imposes limits on the 
potential patient population eligible for the mitochon-
drial transplantation [2]. 

An intracoronary delivery of mitochondria, as a 
minimally invasive procedure, avoids these short-
comings and is capable of distributing mitochondria 
throughout the infused area. Some previous studies 
using an isolated perfused heart model demonstrated 

that the intracoronary delivery of mitochondria re-
sulted in a rapid absorption and an extensive distribu-
tion of transplanted mitochondria [14]. 

Most studies emphasize that the isolation of sepa-
rated mitochondria must be completed within a short 
time at a low temperature, since they are very sensitive 
and their activity and survival loss tend to occur rap-
idly. In addition, there is currently no method for a 
long-term storage and preservation of mitochondria, 
so they should be used immediately after their isola-
tion. Therefore, a protocol for an optimal method of 
the mitochondrial isolation and storage to properly 
maintain the mitochondrial integrity and ensure their 
longer survival should be developed in order to enable 
their clinical use [16]. 

We have found that the growth of a malignant tu-
mor against the background of chronic neurogenic 
pain (CNP) is accompanied by the mitochondrial dys-
function, including that of cardiomyocytes, leading to 
myocardial infarction, which is not observed under 
the CNP-free tumor growth [17-19]. In an attempt 
to prevent the development of infarctions in animals 
with the growth of a malignant tumor against the 
background of CNP, it was decided to use the trans-
plantation of live mitochondria.

The aim hereof is to study the morphological 
changes in the heart muscle in mice during mitochon-
drial therapy under the growth of a malignant tumor 
against the background of chronic neurogenic pain.

Materials and methods
Male mice (n=37) of the C57BL/6 line, aged 8 weeks, 

with an initial individual body weight of 28–3 g, were 
used in our research work. The animals were supplied 
by the Federal State Budgetary Institution Internation-
al Research Center for Biomedical Technologies “An-
dreevka” at FMBA (Moscow Region). The experimen-
tal groups were composed as follows: the mice with 
chronic neurogenic pain (CNP) + B16/F10 melanoma 
(n=27); the mice with CNB + B16/F10 melanoma + 
mitochondrial therapy (MС therapy) (n=10).

The laboratory animals were kept under natural 
light conditions with free access to water and food. 
The work was carried out in accordance with the rules 
of the European Convention for the Protection of 
Vertebrate Animals used for Experimental and other 
Scientific Purposes (Directive 86/609/EEC) as well as 
in accordance with the International Guiding Princi-
ples for Biomedical Research Involving Animals and 
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Order No. 267 “Approval of the Rules of Laboratory 
Practice” dated June, 19, 2003 issued by the Ministry 
of Health of the Russian Federation.

Model of chronic neuropathic pain
All manipulations with the animals were carried 

out in a box. Tools, utensils, hands were disinfected in 
the conventional way, observing all asepsis conditions.

The model of chronic neurogenic pain was repro-
duced by applying a ligature to the sciatic nerve on 
both sides under xylazolethyl anesthesia [20]. Anes-
thesia: xyl-zoletyl, 10 minutes before the main anes-
thesia; premedication: xylazine (Xila preparation) in-
tramuscularly, at a dose of 0.05 ml/kg of body weight 
(according to the instructions), then after 10 minutes, 
Zoletil-50 was administered at a dose of 10 mg per 100 
g of body weight. On post-operative day 14, mechani-
cal allodynia and hyperalgesia were measured.

2 weeks after the reproduction of chronic neuro-
genic pain, B16/F10 melanoma was transplanted into 
the C57BL/6 mice by a standard subcutaneous injec-
tion of tumor suspension cells under the right shoul-
der blade in a volume of 0.5 ml of the cell suspension 
in a 1:10 dilution with saline solution. The tumor 
strain of mouse melanoma B16/F10 was ordered from 
the Russian National Medical Research Center of On-
cology named after N.N. Blokhin, at the Ministry of 
Health, the Russian Federation. 

Isolation of mitochondria
An intact rat was sacrificed with a guillotine, and 

the heart was harvested on ice, which was perfused 
with ice-cold sterile 0.9% KCl solution. Mitochondria 
were isolated using the differential centrifugation with 
high-speed refrigerated centrifuge Avanti J-E, BEC-
MAN COULTER, USA according to the method by 
Egorova M.V. and Afanasiev S.A. 2011 [21]. To destroy 
the intercellular bonds, the cell wall and plasma mem-
branes, mechanical processing of tissues was used 
with grinding with scissors and homogenization in a 
glass homogenizer with a Teflon pestle (Potter-Elve-
heim homogenizer). Per gram of tissue, 10 ml of ster-
ile isolation medium (0.22 M mannitol, 0.3 M sucrose, 
1  mM EDTA, 2 mM TRIS-HCL, 10 mM HEPES, 
pH  7.4) was added. The tissues were homogenized 
and centrifuged for the first time for 10 min at a speed 
of 1000 g, at a temperature 0-2°C; the second and 
third centrifugations were carried out at 20000 g, for 
20 min, at a temperature 0-2°C. Between the centrif-

ugations, the mitochondrial pellet was resuspended 
in the isolation medium. Mitochondria were further 
extra purified from lysosomes, peroxisomes, melano-
somes, etc. by centrifugation in a 23% Percoll gradi-
ent. The suspension of the subcellular structures was 
layered on a Percoll gradient, centrifuged for 15 min 
at 21000 g, after which the separation into 3 phases 
was observed; the lower layer of mitochondria was left 
and resuspended in the isolation medium. The next 
washing of mitochondria was carried out by centrifu-
gation for 10 min at 15000 g, at a temperature 0–2°C. 
Mitochondrial samples were diluted with 0.9% NaCl 
solution to a protein concentration of 3.3 mg of pro-
tein in 0.3 ml of the saline solution. 

Bio-therapy with mitochondria
24 hours after the B16/F10 melanoma inoculation, 

the mice were intraperitoneally injected with freshly 
isolated heart mitochondria (3.3 mg of protein per an-
imal in 0.3 ml of the saline solution). Further, mito-
chondrial therapy was carried out daily until the end 
of the experiment – 3 weeks of the B16/F10 melanoma 
growth.

The male C57BL/6 mice with B16/F10 melanoma, 
growing against the background of chronic neurogen-
ic pain, which were injected intraperitoneally with 
0.3 ml of the saline solution daily, were taken as the 
reference.

The animals were decapitated 3 weeks after the 
B16/F10 melanoma cell inoculation. After the decapi-
tation, the isolated heart preparations were processed 
according to the stages of morphological preparation 
for staining sections with hematoxylin-eosin, followed 
by the morphological examination of the structure 
with the Leica DM LS2 microscope furnished with 
an Olympus optical.C-5050 Zoom video camera and 
Morfotest software. Photographing was carried out 
with magnification x10, x40, x100.

Results

Anti-metastatic effect produced by MCT
The idea of the need to use a living mitochondrial 

substrate to prevent high risk of myocardial infarc-
tion, which is macroscopically regularly recorded in 
experiments in animals with B16 melanoma against 
the background of chronic neurogenic pain, has been 
realized with achieving a double effect, covering both 
the cardiotropic and anti-metastatic effects of mito-
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chondrial therapy (MCT). The results obtained are 
submitted in detail in the present issue of this journal 
in paper “Biological effects of mitochondrial therapy: 
preventing development of myocardial infarction and 
blocking metastatic aggression of B16/F10 melanoma”.

Nevertheless, we use the opportunity to emphasize 
the important role of MCT not only in the targeted 
coronary influence, but also as an outstanding agent 
of a systemic influence on the organism and the tumor, 
changing at the level of subcellular structures the ge-
netically programmed properties of metastasis of the 
stably aggressive B16 melanoma cell strain in the mice. 
The cancellation of this genetically determined sign of 
melanoma in the vast majority of animals upon com-
pletion of MCT was proven not only macroscopically 
during a thorough examination of the dissected lungs 
and other organs, but also by a 100% rate of metastases 
found in the lungs and other organs in the reference 
mice (without MCT) with B16 melanoma growing 
against the background of CNP. 

The attempts made to get closer to an understand-
ing the possibility of preventing ischemic heart dam-
age using MCT were implemented during the initial 
microscopic study of the myocardial tissue in a mouse, 
as a subject of self-assessment of the effect obtained. 

Morphological changes in the myocardium
In classical morphology, it is considered a generally 

accepted fact that in each age period there are different 
mechanisms for increasing the mass of the myocardi-
um with an increased functional load: in the early age 
period it takes place due to an increase in the number 
of cardiomyocytes, which, as they grow older, are “re-
placed” by the mechanisms of the hypertrophic trans-
formation of the muscle cells. In the adult state, there 
are no cambial, stem cell elements in the myocardium, 
therefore, the main morphological manifestation of the 
myocardial hyperfunction and regenerative reaction in 
response to the damaging effect of strong stimuli and 
overloads is the development of various rearrangements 
of intracellular structures (the physiological intracellu-
lar regeneration). These properties of the reversibility 
of the dystrophic changes in the myocardium are re-
corded in various pathological processes: rheumatism, 
renal failure, after clinical death, in cardiopathy, thyro-
toxicosis that has been stated 35 years ago in the funda-
mental works by D.S. Sarkisov (1987) [22]. 

The conducted morphological study of some 
changes in the myocardium under the influence of 

organotropic mitochondrial therapy in the B16 mela-
noma tumor-bearing mice with the tumor cells trans-
planted against the background of induced chronic 
neurogenic pain primarily indirectly indicated a sig-
nificant compensatory extension in the myocardium, 
both from the base of the heart and from its apex. This 
could be seen when comparing a pair of upper illustra-
tions taken from the Atlas “Pathological Morphology 
of the Mouse” (2010) [23], which shows the structures 
of the base and the apex of the heart in an intact mice, 
with the lower pair of the images taken after the ap-
plication of mitochondrial therapy in a tumor-bearing 
mice with reproduced neurogenic pain (see Figure 1 
and 2 herein).

A number of studies have identified the fact of the 
lack of correlation between the extent of the myocar-
dial hypertrophy and the degree of functional load 
accompanied by lagging. This non-correlation can be 
observed in cases of a more successful execution of an 
increased load by the heart, as well as in cases of more 
favorable general conditions of the performance [22] 
(cited by D.S. Sarkisov, 1987), during which the male 
rats withstand the functional loading worse than it is 
the case with the female rats [18,20].

At the forefront of our research was the therapeu-
tic effect produced by MC therapy, which, apparently, 
determined the recovery processes, and acted as an al-
ternative to the damaging effect made by chronic neu-
rogenic pain in combination with the development of 
a malignant tumor. Chronic pain and tumor develop-
ment is just not that functional load, which can be suc-
cessfully compensated by any medical drugs to stimu-
late some biosynthetic processes. We are dealing with 
much deeper pathological changes in metabolism at 
various hierarchical levels, including the dysregula-
tion of the life maintenance systems, primarily the en-
ergy status with the destruction of the mitochondrial 
matrix in cells of various organs, including the heart 
[24-29]. The introduction of “live” mitochondria from 
healthy recipients was aimed at replenishing the ener-
gy resources, however, considering the high degree of 
the self-organization and the regulatory capabilities of 
mitochondria, one could expect an expansion of the 
field of an influence of this sort on the myocardium. 

The completed studies confirmed the possibility of 
complete blocking of the deep dystrophic and necrotic 
processes in the myocardium by introducing the liv-
ing mitochondrial substrate, which were abundantly 
found in the heart in animals not receiving MCT (see 
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Figure 1. Fragments of the base of the heart in an intact mouse (upper two images) and during MCT under the conditions of B16 
melanoma growth in combination with CNP (bottom images): elements of compensatory hypertrophy of the structures of the 
aortic and mitral valves in males are visible (left image) and normalization of the valve system in females (right image). Stained with 
hematoxylin-eosin, magnification x10, x100.

Figure 2. The structure of the heart in an intact mouse according to the Atlas “Pathological morphology of the mouse” [23] (the 
lower right image: 1 – left ventricular cavity, 2 – right ventricular cavity, 3 – left atrium, 4 – left atrial appendage, 5 – right atrium, 
6 – right atrial appendage, 7 – veins). The structure of the myocardium after MCT under the conditions of B16 melanoma growth 
in combination with CNP (the upper and lower left images): compensatory hypertrophy of the left ventricular wall without pro-
nounced areas of damage, narrowing of the lumen of the ventricular cavity in a female mouse. Stained with hematoxylin-eosin. 
Magnification x 10.
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the respective data in our paper “Structural myocardial 
catastrophe under the influence of chronic neurogenic 
pain due to development of B16 melanoma in female 
mice” published in the present issue of this journal). 
Additional testing of myocardial histological prepara-
tions with high-magnification microscopy has provid-
ed very convincing evidence thereof and is essential 
for an understanding of the compensatory-adaptive 
nature of the heart muscle rehabilitation processes un-
der the influence made by MCT (see Figure 3 herein).

In the images taken with the same magnification 
(x40) in different parts of the myocardium in the ex-
perimental male mice, it was possible to note the ab-
sence of fundamental differences from the cellular 
structure in the reference sample, represented by an 
identical density of the cardiomyocyte bundles and 
comparable sizes and staining intensity of the nuclei. 
With this magnification, neither small nor, especially, 
large areas of the necrotic processes were revealed (see 
Figure 3 herein).

However, when viewing all experimental samples 
of the myocardium in the male mice, large intraven-
tricular hemorrhages were found in one case only (see 
Figure 4 herein), while none of the experimental ani-
mals had hemorrhages in the heart. A possible cause 
of hemorrhage in that individual case could be an in-
dividualized feature of the state of the endothelium of 

the coronary vessels or a manifestation of another fac-
tor of unknown etiology. We believe that the absence 
of hemorrhages in almost all mice demonstrates the 
safety of mitochondrial biotherapy.

In our study of the heart preparations with a mag-
nification of the objective x100, some events were 
analyzed, which could indicate the mechanisms and 
points of the application of mitochondrial therapy. It 
is less difficult to trace the signs of the reparative re-
generation with electron microscopy of the cell than 
it is the case with histological sections, when destruc-
tive changes under the influence of pathogenic factors 
(pain, tumor growth) can appear partially. It is known 
that the most stable cell structure against pathogenic 
influences is the cell nucleus, which induces and reg-
ulates all biosynthetic processes in the cell. At high 
magnification, we succeeded to fix not only some 
changes in the nucleus of cardiomyocytes, but main-
ly to make sure of a completely new mode of the in-
tercellular interactions arising under the influence of 
MCT. In the presented photo session (see Figures 5-7), 
we have tried to demonstrate this new “information” 
mechanism of the MCT influence on intercellular in-
teractions. 

The presented photos clearly show the fibers of 
cardiomyocytes, which are in close contact with ac-
tively growing fibroblasts and histiocytes, in a literal 

Figure 3. The structure of cardiomyocytes in an intact mouse according to the Atlas “Pathological morphology of mice” [23] (up-
per left image) and samples of mouse myocardium similar in cellular structure upon completion of MCT under the conditions of 
chronic neurogenic pain and the development of B16 melanoma. Stained with hematoxylin-eosin, magnification x 40.
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sense “sewing together” the fibers and restoring the 
integrity of the heart tissue. The shape of the nuclei of 
young fibroblasts could be oval with a large amount 
of basophilic cytoplasm surrounding the nucleus. 

It should be noted that an important distinguishing 
property of fibroblasts is their secretory activity. It is 
known that these cells secrete not through a specific 
area, but through many pores over the entire surface 

Figure 4. A single case of a large intraventricular hemorrhage in a male mouse during MCT under the conditions of chronic neu-
rogenic pain and the development of B16 melanoma. Stained with hematoxylin-eosin, magnification x 10.

Figure 5. Fragments of myocardial tissue in male mice after MCT under the growing melanoma B16 against the background of 
chronic neurogenic pain. Close packing of cardiomyocytes with clear nuclei and division activation elements. In most fields of 
vision, a significant activation of connective tissue cells entering the intercellular relationships, the formation of strands of young 
connective tissue are visible. Stained with hematoxylin-eosin, magnification x 100.
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of the plasma membrane, delivering procollagen, gly-
cosaminoglycans and proelastin, as well as secreted 
microfibrillar protein for elastic fibers. These gentle 
repair events in the development of young connective 
tissue are well reflected in the sections stained with he-
matoxylin-eosin. On the preparations in the areas of 
development of young connective tissue, a significant 
accumulation of lymphocytes, monocytes, eosinophils 
was found, which formed associate complexes neces-
sary for the transmission of signal information regard-
ing the self-organization of the myocardial structure 
(see Figure 6 herein). 

Our attention was drawn to the clearly manifested 
structures of some cylindrical fibers of the connec-
tive tissue, where there was no transverse striation 
characteristic of collagen fibers. These fibers had a 
homogeneous amorphous structure and, obviously, 
were built from elastin in the immediate vicinity of 
fibroblasts, forming their own framework. Thus, it 
was possible to see some morphological correlates re-
ferred to invisible, but extremely important functional 
rearrangements in the myocardium, initiated by mi-
tochondrial bio-therapy. The cellular and non-cellular 
components of the basic substance of the connective 
tissue, which received powerful energy and regulatory 
support provided by the functionally complete mito-

chondria from an exogenous source, were able to im-
plement their genetically determined program of the 
myocardial structural restoration. In our experiments, 
it was shown that the depth of ischemic and necrotic 
myocardial damage under CNP and tumor growth left 
no chance of survival that manifested itself from the 
first week of the experiment in the mice without MCT. 

In full accordance with the recovery dynamics of the 
highly organized structure of cardiomyocytes, changes 
in the vascular system of the coronary circulation were 
observed, as well as “sewing together” some isolated 
fibrous areas. In many fields of view (Figure 7), one 
could see a complex cooperative “work” on the forma-
tion of the walls of arterioles and venules, apparently 
performed by smooth muscle cells of a fusiform shape 
with a centrally located elongated nucleus, lined up in 
a sequence of “braids” round the periphery of a vessel 
or elastic fibers, which clearly delimited the line of the 
territorial integrity of the myocardium and the lumen 
of the blood vessel.

We could not leave without comments some fea-
tures of the rearrangement of the cell population of 
cardiomyocytes in the male mice, which, in our opin-
ion, might be attributed to various nuclear factors of 
hormonal supply.

Figure 6. Fragments of myocardial tissue in male mice after MCT under the growing B16 melanoma against the background of 
chronic neurogenic pain. Significant accumulations of structure-forming elements: fibroblasts, histiocytes, lymphocytes, forming 
associate complexes, areas of loose connective tissue are found. Stained with hematoxylin-eosin, magnification x 100.
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In our opinion, the male mice, received MCT, have 
exhibited the compensatory and regenerative process-
es related to the nucleus of cardiomyocytes that can 
be judged by the preservation of a sufficient density 
of the nuclear consistency and a clear spatial organi-
zation of the chromatin grains, which are arranged in 
a linear sequence along the central axis of the ovoid 
core structure. 

One of the structural features of the myocardi-
um in the male mice after the intraperitoneal trans-
plantation of the mitochondrial suspension was the 
detection of some areas of the intercellular and in-
tracellular space filled with a finely dotted network 
of an aggregated substance. Considering the ability 
of living mitochondria to be released into the ex-
tracellular space and transported to cells of various 

systems [30], we believe that the identified conglom-
erations demonstrate the implementation of the ef-
fect of the mitochondrial penetration into the myo-
cardial structure. In other words, according to the 
revealed morphological features, this network may 
correspond to the megamitochondrial structure, 
i.e. the therapeutic substrate that provides metabol-
ic (energetic) and regulatory assistance to cardio-
myocytes damaged under CNP and the melanoma 
growth. The lower images (Figure 8) clearly show the 
filling of cardiomyocytes and intercellular “islands” 
with dotted structures of the mitochondrial nature. 
This confirms the possibility of replacing damaged 
mitochondria, and, consequently, the inclusion of 
the life mainenance program and the restoration of 
the impaired functions. 

Figure 7. Fragments of myocardial tissue in male mice after MCT under growing B16 melanoma against the background of chronic 
neurogenic pain. Formation of the walls of arterioles and venules by spindle-shaped smooth muscle cells and elastic fibers, “sewing 
together” isolated fibrosed small areas of the myocardium against the background of the development of loose connective tissue. 
Stained with hematoxylin-zosin, magnification x 100.
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Conclusion
Thus, using a routine morphological analysis of the 

state of the myocardium in the male mice with induced 
pathological processes of the growth of the malignant 
tumor against the background of pain stimulation, 
it was possible to identify the structural correlates of 
the compensatory-restorative effect produced by mi-
tochondria, transplanted from healthy recipient rats. 
The mechanisms implemented by mitochondrial ther-
apy are associated with the prevention of acute bio-en-
ergetic hypoxia with complete inhibition of the respi-
ratory chain and the formation of an energy-deficient 
state with necrosis at its output that has been observed 
in our experiments on models of CNP and the B16 
melanoma growth without MCT. 

What is the main result of the influence made by 
MCT? Firstly, it is the preservation of the structural 
integrity of the myocardial tissue in the experimental 
mice, the absence of fiber disruptions and the com-
paction of the intercellular space.

Secondly, it is an inclusion of an auxiliary link in 
the cellular mechanisms of the tissue restoration: fi-
broblasts, histiocytes, lymphocytes, eosinophils and 
other elements of the connective tissue, which se-

crete the required “construction” materials (procol-
lagen, glycosaminoglycans and proelastin as well as 
secreted microfibrillar protein) and implement the 
intercellular mechanism transmission of informa-
tion, which provides the external regulatory func-
tion of MCT.

Thirdly, MCT prevents the DNA decay and de-
termines the possibility of initiating the operation of 
the nuclear mechanisms of cardiomyocyte division, 
which is characteristic of a population of young cells 
and which indicates the internal determining function 
of MCT.

Of course, our visual impressions and consider-
ations of the morphological events in the myocardium 
in the animals after MCT are not complete, and they 
need a further deep study with obtaining evidence 
data at the biochemical and molecular-genetic levels. 
However, firmly relying on the positions of the unity 
of the functional and structural principles of the living 
tissues in assessing the pathological and regenerative 
processes, we can state that the possibilities of mito-
chondria as the basis for providing the energy and life 
regulation programs, represent an inexhaustible re-
serve for therapy of the future.

Figure 8. Fragments of myocardial tissue in male mice after MCT under growing melanoma B16 against the background of chronic 
neurogenic pain. Close intercellular interactions between the fibrohistiocytic link of cells activated by MCT and the population of 
cardtomyocytes. Preservation of a uniform color density of the nuclear contents and clear large chromatin grains with a central 
linearly organized spatial arrangement in cardiomyocytes. Stained with hematoxylin-eosin, magnification x 100.
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Abstract
The aim is to evaluate the physiological parameters of the effi-
cacy of cardiac mitochondria transplantation in male mice with 
chronic neurogenic pain and B16/F10 melanoma growth.
Materials and methods. Male mice (n=37) of the C57BL/6 
line were used in the research work. The animals covered ex-
perimental groups as follows: mice with chronic neurogenic 
pain (CNP) + B16/F10 melanoma (n=27); mice with CNB + B16/
F10 melanoma + mitochondrial therapy (MC therapy) (n=10). 
Mitochondria were isolated from the heart of an intact rat with 
the use of differential centrifugation. An introduction of mito-
chondria to mice was carried out daily intraperitoneally at a 
dose of 3.3 mg of protein for 3 weeks.
Statistical analysis of the results is carried out with the Statistica 
10.0 software.
Results. On day 21 (week 3) of the experiment, macroscopically 
in the melanoma tissue in the group of animals with MC thera-
py, there were 2.5 times more necrosis cases than in the group 
without MC therapy. During the examination of the internal or-
gans, no metastases were detected in the animals treated with 
MC therapy, while in 100% of the animals without MC therapy 
metastases were found in the lungs and in 95% of them in the 
spleen. In the animals received MC therapy, there was no dam-

age to the heart muscle in 75% of the cases, while in the group 
of the animals without MC therapy, the presence of lesions in 
the form of bruises on the surface of the heart was macroscop-
ically detected in 100% of the animals.
Conclusion. Thus, intraperitoneal transplantation of intact 
heart mitochondria contributed to the prevention of myocar-
dial infarction and metastases to internal organs in the C57BL/6 
male mice with B16/F10 melanoma growing against the back-
ground of chronic neurogenic pain.
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Introduction
Cardiovascular diseases (CVD) are considered one 

of the main causes of death in population [1]. Nu-
merous complex factors are involved in the onset and 
progression of heart diseases; however, in recent years, 
mitochondrial dysfunction has been recognized as a 
hallmark in cardiac physiopathology [2, 3]. 

The heart is an organ with high energy require-
ments, therefore, it is not surprising that mitochondria 
occupy 30% of the total volume of cardiomyocytes and 
generate approximately 95% of ATP in the body [4]. 
Mitochondria are organized into three different sub-
groups based on their function and location: subarco-
lemmal (under the sarcolemma), perinuclear (around 
the nucleus), and interfibrillar (between myofibrils) 
mitochondria. The interfibrillar mitochondria are the 
most abundant type of them, and they are involved in 
the production of ATP to support myocyte contrac-
tion by regulating Ca 2+ signaling during the cardiac 
excitation-contraction coupling [4, 5].
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Mitochondria transplantation is an innovative 
strategy to treat mitochondrial dysfunction in order 
to overcome the limitations imposed by agent-based 
therapy methods. Mitochondrial transplantation is tar-
geted at the transfer of the functional exogenous mito-
chondria into mitochondrially defective cells to repair 
or prevent mitochondrial diseases, or more simply, to 
replace the old “engine” with a new one in order to 
restore the performance thereof. Artificial mitochon-
drial transfer was first attempted by Clarke and Shay. 
They co-incubated mitochondria purified from cells 
resistant to chloramphenicol and efrapeptine, and from 
mammalian cells sensitive to this sort of antibiotics. As 
a result, mitochondria-mediated transfer of antibiotic 
resistance through endocytosis was confirmed [6]. This 
phenomenon of organelle delivery to recipient cells can 
be applied to mitochondrial diseases. Replacement 
of non-functional mitochondria in damaged tissues 
or cells with functional ones may represent a new ap-
proach to the treatment of many diseases.

Several in vitro studies have shown that the inter-
cellular transfer of mitochondria occurs in a natural 
manner. When DsRed-labeled mitochondria isolated 
from mesenchymal cells (EMCs) derived from human 
uterine endometrial glands were co-incubated with 
isogenic EMCs for 24 h, an accumulation of exogenous 
mitochondria in the cytoplasm of recipients was ob-
served using live fluorescent cell imaging [7]. In anoth-
er study, it is also noted that the xenogenic transfer of 
mitochondria isolated from the mouse liver tissue into 
some human cells deprived of functional mitochondria 
(ρ0 cells) restores respiratory function [8]. These results 
prove the possibility of treating mitochondrial diseases 
with artificial mitochondrial transplantation.

Previously, it was shown in experimental animals 
that in the presence of a malignant process in the body, 
a mitochondrial dysfunction occurs, which affects the 
entire organism [9, 10]. Most often, the tumor process 
develops against the background of some comorbid 
pathology [11]. When studying melanoma against the 
background of chronic pain in experimental animals, 
an aggravation of the malignant process was observed 
that was expressed by heavier metastasizing, often 
to atypical sites, by shortening the life spans of ani-
mals and a larger volume of the tumor foci [12]. It has 
been found that just in case of the combination of two 
pathological processes (chronic neurogenic pain and 
B16/F10 melanoma), starting from the first week of 
the tumor growth, infarction events occur in animals, 

increasing in their the number with the tumor growth 
[13,14]. Based on the above facts and reference litera-
ture data, it seems necessary to use transplantation of 
intact heart mitochondria with an assessment of the 
possible control of myocardial infarction in animals.

The aim hereof is to evaluate the physiological pa-
rameters of the mitochondrial transplantation effica-
cy aimed at preventing myocardial infarction in male 
mice with chronic neurogenic pain and the B16/F10 
melanoma growth. 

Materials and methods
Male mice (n=47) of the C57BL/6 line, aged 

8  weeks, with an initial individual body weight of 
28–30 g, were used in our research work. The animals 
were delivered by the Andreevka Research Center for 
Biomedical Technologies at the Federal Medical and 
Biological Agency (Moscow Region). The experimen-
tal groups were composed as follows: the mice with 
chronic neurogenic pain (CNP) + B16/F10 melanoma 
(n=27); the mice with CNP + B16/F10 melanoma + 
mitochondrial therapy (MC therapy) (n=20).

The laboratory animals (the mice) were kept un-
der natural light conditions with free access to water 
and food. Work with animals was carried out in ac-
cordance with the rules of the “European Conven-
tion for the Protection of Vertebrate Animals used 
for Experimental and other Scientific Purposes” (Di-
rective 86/609/EEC) as well as in accordance with the 
International Guiding Principles for Biomedical Re-
search Involving Animals and Order No. 267 “Approv-
al of the Rules of Laboratory Practice” dated June, 19, 
2003 issued by the Ministry of Health of the Russian 
Federation.

Model of chronic neuropathic pain
All manipulations with animals were carried out in 

a box. Tools, utensils and hands were disinfected in the 
conventional way, applying all asepsis requirements.

The model of chronic neurogenic pain (CNP) was 
reproduced by applying a ligature to the sciatic nerve 
from both sides under xylazolethyl anesthesia [15]. 
Anesthesia: xyl-zoletyl, 10 minutes before the main 
anesthesia; premedication: xylazine (Xyla preparation) 
intramuscularly, at a dose of 0.05 ml/kg of body weight 
(according to the instructions), then after 10 minutes 
Zoletil-50 was administered at a dose of 10 mg per 
100 g of body weight. On post-operative day 14, me-
chanical allodynia and hyperalgesia were measured.
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2 weeks after the reproduction of chronic neuro-
genic pain, B16/F10 melanoma was transplanted into 
the C57BL/6 line mice by standard subcutaneous in-
jection of tumor suspension under the right shoulder 
blade in a volume of 0.5 ml of cell suspension in a 
1:10 dilution with saline solution. The tumor strain of 
mouse melanoma B16/F10 was ordered from the Rus-
sian National Medical Research Center of Oncology 
named after N.N.Blokhin, at the Ministry of Health, 
the Russian Federation. 

Isolation of mitochondria
An intact rat was sacrificed with a guillotine, and 

the heart was harvested on ice and perfused with an 
ice-cold sterile 0.9% KCl solution. Mitochondria were 
isolated using differential centrifugation with a high-
speed refrigerated centrifuge Avanti J-E, BECMAN 
COULTER, USA according to the method by Egorova 
M.V. and Afanasiev S.A. 2011 [16]. To destroy the in-
tercellular bonds, the cell wall and plasma membranes, 
mechanical processing of tissues was utilized with 
grinding with scissors and homogenization in a glass 
homogenizer with a Teflon pestle (the Potter-Elve-
heim homogenizer). Per gram of tissue, 10 ml of ster-
ile isolation medium (0.22 M mannitol, 0.3 M sucrose, 
1 mM EDTA, 2 mM TRIS-HCL, 10 mM HEPES, 
pH 7.4) was added. The tissues were homogenized and 
centrifuged for the first time for 10 min at a speed of 
1000 g, at a temperature 0-2°C, the second and third 
centrifugations were carried out at 20000 g, 20 min, 
at a temperature 0-2°C. Between the centrifugation 
procedures, the mitochondrial pellet was resuspended 
in the isolation medium. Mitochondria were further 
purified from lysosomes, peroxisomes, melanosomes, 
etc. by centrifugation in a 23% Percoll gradient. The 
suspension of the subcellular structures was layered on 
a Percoll gradient, centrifuged for 15 min at 21000 g, 
after which separation into 3 phases was observed; the 
lower layer of mitochondria was left and resuspended 
in the isolation medium. The next washing of mito-
chondria was carried out by centrifugation for 10 min 
at 15000 g, at a temperature 0–2°C. Mitochondrial 
samples were diluted with a 0.9% NaCl solution to a 
protein concentration of 3.3 mg of protein in 0.3 ml of 
the saline solution. 

Conducting bio-therapy with mitochondria
24 hours after the B16/F10 melanoma inoculation, 

the mice were intraperitoneally injected with freshly 

isolated heart mitochondria (3.3 mg of protein per an-
imal in 0.3 ml of the saline solution). Further, mito-
chondrial therapy was carried out daily until the end 
of the experiment - 3 weeks of the B16/F10 melanoma 
growth. 

The male C57BL/6 line mice with B16/F10 mel-
anoma, growing against the background of chronic 
neurogenic pain, were used as the reference, which 
were injected intraperitoneally with 0.3 ml of the sa-
line solution daily.

The animals were decapitated 3 weeks after the 
B16/F10 melanoma inoculation.

Statistical processing of the results was carried out 
using the Statistica 10.0 software. The data obtained 
were analyzed for the compliance of the distribution of 
signs with the normal distribution law using the Sha-
piro-Wilk test (for small samples). The comparison of 
quantitative data in groups (independent samples) was 
performed using a parametric Student’s t-test. Table 
data are presented as M±m, where M is the arithme-
tic mean, m is the standard error of the mean; p<0.05 
was taken as the level of statistical significance. The 
results obtained were statistically processed in compli-
ance with the general recommendations for medical 
research.

Results
The collected pathological parameters of the tu-

mor growth dynamics under the conditions of the 
growth of B16/F10 melanoma against the background 
of chronic neurogenic pain during bio-therapy with 
heart mitochondria in the C57BL/6 male mice are pre-
sented in Table 1 herein.

The subcutaneous tumor in the males became de-
tectable on day 7 after the inoculation of the B16/F10 
melanoma cells. At the same time, the tumor volume 
in the group of the males, who received MC therapy 
during that period, was 1.4 times less (p<0.05) than 
that recorded in the group of the animals without 
MC therapy. At that stage of the tumor growth, oth-
er pathological parameters characterizing the tumor 
process were identical in all studied groups of the ani-
mals. At the end of the experiment on day 21 (week 3), 
macroscopically, a greater number of necrosis cases in 
the melanoma tissue (2.5 times greater) was found in 
the group of animals with MC therapy than it was the 
case with the group without MC therapy. During the 
re-examination of all organs, the absence of metasta-
ses was recorded in the animals receiving MC therapy, 
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while in the animals without MC therapy there were 
metastases found (the lungs, the spleen 95%). Partic-
ular attention was drawn to the fact that in 75% of the 
cases there was no damage to the heart muscle in the 
animals who received MC therapy, while in the group 
of the animals without MC therapy, the presence of 
damage in the form of maroon spots on the surface of 
the heart was macroscopically detected in 100% of the 
rodents. It should be recognized that it was not possi-
ble to obtain a pronounced anti-tumor effect upon the 
intraperitoneal injection of heart mitochondria on the 
primary focus, however, the general anti-tumor effect 
consisted in the full absence of metastases to somatic 
organs. And most importantly, a convincing result was 
obtained in the prevention of myocardial infarction 
that was the aim of our research work. 

Discussion
Currently, more and more experimental and clini-

cal evidence data indicate a favorable therapeutic effect 
resulting from mitochondrial therapy, while methods 
of the transplantation, as well as types of transplanta-
tion (autologous, allogeneic, xenogenic) are extensive-
ly studied. Thus, the therapeutic effect of mitochon-
drial transplantation on a model of a heart disease 
was evaluated. McCully J.D. (2003) has demonstrated 
that ischemia causes mitochondrial dysfunction and 
suppresses cell viability and recovery of cardiomyo-
cyte functions after reperfusion [17]. Other research-
ers isolated mitochondria from tissue not affected by 
ischemia and then injected them into the ischemic 
zone immediately before reperfusion. This resulted in 
a significant improvement in the post-ischemic func-
tional recovery and the cell viability [18]. Continuing 

their developments in mitochondrial therapy, the re-
searchers compared the mitochondrial localization by 
two different delivery pathways: a direct injection of 
human cardiac fibroblast mitochondria into the isch-
emic tissue in the rabbit heart and the vascular deliv-
ery of mitochondria through the coronary arteries at 
the beginning of reperfusion. As expected, the directly 
injected mitochondria were localized close to the de-
livery site, while the vascularly delivered mitochon-
dria were found widely scattered throughout the heart, 
with both delivery methods providing the cardiac pro-
tection against ischemia-reperfusion injury [19]. 

The therapeutic effects of mitochondrial trans-
plantation have been confirmed in experimental ani-
mal models as well as clinical trials. A group of doctors 
performed autologous transplantation of mitochon-
dria isolated from non-ischemic rectus abdominis 
muscles into the area of the damaged myocardium in 
patients with ischemia-reperfusion injury. As a result, 
four of five patients experienced recovery of the ven-
tricular function, and no short-term complications 
such as arrhythmia, intramyocardial hematoma, or 
scarring associated with mitochondrial transplanta-
tion were observed [20].

The autologous mitochondrial transplantation has 
not been shown to elicit any immune response in vari-
ous animal models. They also investigated the immune 
response associated with the allogeneic mitochondrial 
transplantation. The authors administered mitochon-
dria isolated from the gastrocnemius and quadriceps 
femoris muscles to syngeneic or allogeneic mice by a 
single and sequential intraperitoneal injection. As a re-
sult, there was no direct or indirect, acute or chronic al-
loreactivity, immunological reactivity of certain classes 

Table 1
Dynamics of tumor growth in C57BL/6 male mice against the background of mitochondrial therapy

Groups Chronic neurogenic pain + В16/F10 Chronic neurogenic pain + В16/F10+ Mitochon-
drial therapy

week 1
n=17

week 3
n=10

week 1
n=10

week 3
n=10

Mean tumor size, cm3 0.06±0.01 3.00±0.58 0.042±0.0071 2.65±0.97
Minimum tumor size, сm3 0.0001 0.45 0.0001 1.24
Maximum tumor size, сm3 0.125 6.5 0.12 5.47
Heart damage Not found 100% Not found 25%
Metastases Not found Found (lungs in 100%, 

spleen in 95% of cases)
Not found Not found

Necrosis Not found 20% Not found 50%

Note: 1 – statistically significant differences relative to the group without mitochondrial therapy.
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of T-lymphocytes against transplanted mitochondria, 
or reactions of damage-associated molecular pattern 
molecules (DAMPs) to single or sequential injections 
of autologous or allogeneic mitochondria [21]. 

In our experiment, the allogeneic intraperitoneal 
transplantation of heart mitochondria was used, and 
we believe that the spread of mitochondria with the 
intraperitoneal injection can lead to a “settlement” 
of the organelles at the internal organs, as well as to 
penetration thereof into the circulatory and lymphatic 
systems, since large circulatory and lymphatic vessels 
are concentrated in the abdominal area.

Conclusion
Thus, the intraperitoneal transplantation of heart 

mitochondria has contributed to the prevention of myo-
cardial infarction in the C57BL/6 line male mice with the 
B16/F10 melanoma growing against the background of 
chronic neurogenic pain. It is necessary to note another 
important effect of the heart mitochondrial transplanta-
tion, namely, a complete blocking of metastatic lesions 
of the internal organs, while in the animals of the ref-
erence group, metastases in the lungs are observed in 
100% of the cases and in the spleen in 95% of the cases. 
This experimental project to identify the biological ef-
fects of transplantation of functionally active mitochon-
dria into animals with melanoma growing against the 
background of chronic neurogenic pain is a pilot proj-
ect. Nevertheless, it can serve as the basis for some large 
programs to address the use of MC therapy in oncology 
and other treatment fields, with further in-depth study 
of the mechanisms of the normal mitochondria action 
on pathological processes in the organism.
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Abstract
The aim is to evaluate the pathophysiological parameters of 
the efficacy of liver mitochondrial transplantation in animals 
with B16/F10 melanoma.
Materials and methods. In our experiment we used female 
and male mice of BALB/c Nude strain (n=28). Experimental 
groups were as follows: the reference group (n=14) with B16/
F10 melanoma; the main group (n=14) with B16/F10 melano-
ma + mitochondrial therapy (MC therapy). Statistical analysis of 
results was carried out with the Statistica 10.0 software.
Results. The subcutaneous tumor in the mice of both sexes 
became detectable on day 5 from the time of the tumor in-
oculation, and the regressive effect produced by MC therapy 
was recorded in the males beginning with day 8 of the tumor 
growth. At the end of the experiment, on day 22, the difference 
in the average volumes of the tumor node was reported to be 
3.2 times, i.e. a significant inhibition of the tumor growth in the 
group of the males with MC therapy was revealed. In the fe-
males on day 5 of the tumor growth, differences in the volume 
of the tumor focus between the reference group and the group 
with MC therapy were not recorded, however, a statistically sig-
nificant difference was found in the sex-related comparison of 
the groups of the animals with MC therapy. It was determined 
that in the females with MC therapy, the area of the tumor spot 
during that period (5 days) was 1.4 times (p<0.05) less than 

that in the corresponding group of the males. On day 8, in the 
females completed MC therapy, the tumor has not yet concen-
trated into a solid structure, but remained as a flat tumor entity, 
and only by day 12 the tumor has formed from a flat structure 
into a volumetric tumor type. As a result, by the end of the 
experiment, on day 22, smaller volumes of the tumor nodes 
remained in the group of females treated with MC therapy, and 
the difference with the reference group was 2.7 times (p<0.05). 
Conclusion. Thus, within the framework of the experiment, it 
has been found that the application of mitochondrial therapy 
using allogeneic liver mitochondria in the BALB/c Nude mice 
with B16/F10 melanoma retards the tumor growth in the mice 
of both sexes.
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Introduction
Mitochondria are the most important organelles 

responsible for cell survival. Healthy mitochondria are 
essential for maintaining the normal cell function. At 
the same time, it is known that tumor mitochondria 
undergo adaptive changes to further accelerate the 
rapid reproduction of tumor cells in an acidic and hy-
poxic micro-environment [1]. Accumulating evidence 
data suggest that mitochondrial metabolism and mi-
tochondrial functions are indispensable in oncogen-
esis and cancer progression; therefore, mitochondria 
and mitochondrial functions are promising targets for 
anticancer therapy [2].

Currently, investigated are new ways to identify and 
use those functions of mitochondria which are targeted 
at tumors. Recently, the term “mitocans” has been pro-
posed, that is an abbreviation derived from the terms 
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“mitochondria” and “cancer”, to designate a group of 
compounds with anti-cancer activity manifested itself 
by their molecular targets in mitochondria, with some 
mitocans being selective for malignant tissues [3,4]. 
These various agents targeting at the mitochondria and 
their various functions are being considered as active 
participants in fresh anti-cancer programs with a high 
therapeutic potential. Thus, mitochondrial agents in-
cluded in the anti-cancer programs address ETC and 
OXPHOS, glycolysis, tricarboxylic acid (TCA) cycle, 
apoptotic pathways, homeostasis of reactive oxygen 
species (ROS), the permeability transition pore com-
plex, mtDNA and pyrimidine synthesis [5]. There are 
more and more studies to be focused on the delivery 
of anti-tumor drugs to mitochondria for the treatment 
of malignant tumors, and great hopes are pinned on 
this innovative approach to the development of new 
effective anti-tumor therapeutic agents [6,7]. Thus, an 
introduction of normal mitochondria into tumor cells 
is expected to be a highly effective method in prevent-
ing tumor growth [8,9].

Melanoma has now become the leading cause of 
death of population from skin diseases. Much effort 
has been made to find ways to cure this aggressive 
disease. Mitochondrial DNA (mtDNA) deletions and 
mutations are common phenomena in melanoma. 
Thus, in a study of 67 patients with melanoma, mtD-
NA 4977 bp and 5128 bp deletions were identified in 
the tumor tissues [10]. In addition, mtDNA mutations 
have been shown to be a major contributor to UV-in-
dependent melanoma carcinogenesis [11]. However, it 
has been determined that dysfunctional mitochondria 
accumulate through the non-selective fusion due to 
activation of WNT/β-catenin signaling in melanoma, 
and this in turn leads to mitochondrial remodeling 
and then to rapid proliferation and invasion of mel-
anoma cells [12]. The high degree of malignancy of 
melanoma dictates an active search for effective treat-
ment regimens capable of withstanding the aggres-
sive tumor, and the use of experimental approaches 
[13,14,15] can contribute to the creation of a funda-
mental platform justifying the effectiveness of anti-tu-
mor actions and effects. Based on our own experience 
in studying the dysfunctional state of mitochondria 
during the growth of experimental B16/F10 melano-
ma in animals [16,17,18,19] and the above reference 
literature data, it seems relevant to conduct mitochon-
drial therapy in tumor-bearing animals to assess its 
anti-tumor efficacy. 

The aim hereof is to evaluate the pathophysiolog-
ical parameters of the efficacy of liver mitochondrial 
transplantation in animals with B16/F10 melanoma.

Materials and methods
In our experiment, the female and male BALB/c 

Nude mice (n=28) with an individual body weight of 
25–35 g were used. The animals were supplied by the 
“Andreevka Research Center for Biomedical Technol-
ogies” at the Federal Medical and Biological Agency 
(Moscow Region). We composed experimental groups 
as follows: the reference group (n=14) – B16/F10 mel-
anoma; the main group (n=14) – B16/F10 melano-
ma + mitochondrial therapy (MC therapy).

The laboratory animals (mice) were kept under 
natural light conditions with free access to water and 
food. Research work with animals was carried out in 
accordance with the rules of the “European Conven-
tion for the Protection of of Vertebrate Animals used 
for Experimental and other Scientific Purposes” (Di-
rective 86/609/EEC), as well as in accordance with the 
International Guiding Principles for Biomedical Re-
search Involving Animals and Order No. 267 “Approv-
al of the Rules of Laboratory Practice” dated June, 19, 
2003 issued by the Ministry of Health of the Russian 
Federation.

Reproduction of melanoma B16/F10. The male and 
female mice of the BALB/c Nude strain were injected 
under the skin of the spine below the angular part of 
the left shoulder blade with 0.5 ml of a cell suspension 
of mouse melanoma B16/F10 tumor cells in saline 
solution in a 1:20 dilution with saline solution. The 
animals were transplanted with B16/F10 melanoma 
and, starting from day 1 after the inoculation, fresh-
ly isolated mitochondria from the liver of rats of both 
sexes were injected intraperitoneally 2 times a week. 

Isolation of mitochondria. The rat was killed with a 
guillotine. The liver was perfused with ice-cold sterile 
0.9% KCl solution. Mitochondria were isolated using 
differential centrifugation with a high-speed refrig-
erated centrifuge Avanti J-E, BECMAN COULTER, 
USA according to the method by Egorova M.V. and 
Afanasiev S.A. [20]. To destroy intercellular bonds, 
the cell wall and plasma membranes, mechanical pro-
cessing of tissues was employed with grinding with 
scissors and homogenization in a glass homogenizer 
with a Teflon pestle (Potter-Elveheim homogenizer). 
Per gram of tissue, 10 ml of sterile isolation medium 
(0.22 M mannitol, 0.3 M sucrose, 1 mM EDTA, 2 mM 
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TRIS-HCL, 10 mM HEPES, pH 7.4) was added. The 
tissues were homogenized and centrifuged for the first 
time for 10 min at a speed of 1000 g, at a tempera-
ture 0-2°C, the second and third centrifugations were 
carried out at 20000 g, 20 min, at a temperature 0-2°C. 
Between the centrifugations, the mitochondrial pellet 
was resuspended in the isolation medium. Mitochon-
dria were further purified from lysosomes, peroxi-
somes, melanosomes, etc. by centrifugation in a 23% 
Percoll gradient. The suspension of subcellular struc-
tures was layered on a Percoll gradient, centrifuged for 
15 min at 21000 g, after which separation into 3 phases 
was observed, the lower layer of mitochondria was left 
and resuspended in the isolation medium. The next 
washing of mitochondria was carried out by centrifu-
gation for 10 min at 15000 g, at a temperature 0–2°C. 
Mitochondrial samples were diluted with 0.9% NaCl 
solution to a protein concentration of 3.3 mg of pro-
tein in 0.3 ml of the saline solution.

Conducting bio-therapy with mitochondria. 
24 hours after the B16/F10 melanoma inoculation, the 
mice were intraperitoneally injected with freshly iso-
lated mitochondria (3.3 mg of protein per animal in 
0.3 ml of the saline solution). Further, mitochondrial 
therapy (MС therapy) was carried out according to the 
schedule on day 3, 5, 9, 13, 16, 19 and 21. 

The BALB/c Nude mice of both sexes upon the 
B16/F10 melanoma transplantation, which were intra-
peritoneally injected with 0.3 ml of the saline solution 
2 times a week, were used as the reference.

Statistical processing of the results was carried out 
using the Statistica 10.0 software. The data obtained 
were analyzed for the compliance of the distribution of 
signs with the normal distribution law using the Shap-
iro-Wilk test (for small sample size). The comparison 
of quantitative data in groups (independent samples) 
was performed using a parametric Student’s t-test. 
Table data are presented as M±m, where M is the 
arithmetic mean, m is the standard error of the mean; 
p<0.05 was taken as the level of statistical significance. 
The results obtained were statistically processed in 
compliance with the general recommendations for 
medical research.

Results
The features of the tumor growth dynamics in the 

independent growth of B16/F10 melanoma in the 
BALB/c Nude mice during bio-therapy with mito-
chondria are presented in Table 1 herein.

The subcutaneous tumor in mice of both sexes 
became detectable on day 5 from the time of the tu-
mor inoculation, and the regressive effect due to MC 
therapy was found in the males from day 8 of the tu-
mor growth. The average tumor volume in the group 
of the males with MC therapy on day 8 was 3.0 times 
less than that recorded in the corresponding reference 
group. On day 12 and 15 of the experiment, the re-
gressive difference in the volume of the tumor mass 
between the groups was 1.8 times (p<0.05) (MC ther-
apy). On day 19, a slowdown in the tumor growth was 

Table 1
Dynamics of tumor growth in Balb/c Nude mice against the background of mitochondrial therapy

Groups

Day

Males Females
Reference

n=7
МC therapy

n=7
Reference

n=7
МC therapy

n=7
Day 5 
(spot area, сm2)

1.45±0.04 2.18±0.231

р1=0.0113
1.77±0.08 1.53±0.162

р2=0.042
Day 8 
(in females with MC therapy, spot, 
cm2; the rest, volume, cm3)

0.87±0.05 0.29±0.041

р1=0.0008
2.29±0.19 1.80±0.222

р2=0.0002

Day 12, сm3 4.95±0.19 2.70±0.341

р1=0.0002
4.11±0.11 2.29±0.191

р1=0.00001

Day 15, сm3 10.16±0.61 5.68 ±0.621

р1=0.0002
9.51±0.50 4.27±0.571

р1=0.00004

Day 19, сm3
21.56±0.50 11,05±1,831

р1=0,0002
15,28±0,402

р2=0,0000
7,34±1,091,2

р1=0,00045
р2=0,0060

Day 22, сm3 39.48±0.78 12.31±2.22
р1=0.0000

35.32±0.48 13.13 ±1.111

р1=0.0000

Note: statistically significant differences relative to: 1 – the reference, 2 – the males.
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recorded in the group with MC therapy, where the tu-
mor volume was 2 times smaller compared with the 
reference volumes. At the end of the experiment, on 
day 22, the difference in the average volumes of the tu-
mor node was 3.2 times, i.e. in the group of the males 
with MC therapy, a significant inhibition of the tumor 
growth was revealed.

In all males, necroses appeared on day 12 of the ex-
periment. However, they differed in the number and 
the characteristics between the MC treated and un-
treated mice. So, in the males of the reference group, 
the necrosis was dry and appeared as a dark crust. 
Whereas in the mice of the main group, necrosis was 
multiple almost from the first day of its appearance, in 
a number of mice several foci merged into one large 
necrosis, which occupied the entire surface of the skin 
above the tumor. Those types of necrosis were wet and 
produced oozing fluid.

In the females on day 5 of the tumor growth, dif-
ferences in the volume of the tumor focus between the 
reference group and that received MC therapy were 
not recorded, but however a statistically significant 
difference was found in the comparison between the 
sex-related groups of the animals who underwent MC 
therapy. It was determined that in the females with 
MC therapy, the area of the tumor spot during this 
period (5 days) was 1.4 times (p<0.05) less than that 
reported in the corresponding group of the males. 
On day 8, in the females treated with MC therapy, the 
tumor has not yet concentrated to represent a solid 
structure, but remained in the form of a flat tumor en-
tity, so that only by day 12 the tumor has transformed 
from the flat structure into a solid tumor type. On day 
12 of the tumor growth in the females received MC 
therapy, smaller volumes of the tumor nodes were not-
ed, and the difference therein from the correspond-
ing references values was 1.8 times (p<0.05). During 
the experiment, on day 15, the volume of the tumor 
mass in the group of the females with MC therapy de-
creased by a factor of 2.2 compared with the reference 
values. On day 19, both the sex-dependent differenc-
es in tumor development and the differences in the 
tumor growth between the reference group and the 
group with MC therapy were revealed. In the reference 
groups of the animals, it was found that, in compari-
son with the males on day 19 of the experiment, the 
volume of the tumor mass in the females was 1.4 times 
smaller (p<0.05). In addition, in the groups with MC 
therapy in the females, the volume of the tumor focus 

was 1.5 times less (p<0.05) than that recorded in the 
males, and if compared with the corresponding ref-
erence group females, it was found 2.1 times smaller. 
As a result, by the end of the experiment, on day 22, 
smaller volumes of the tumor nodes remained in the 
group of the females treated with MC therapy, and the 
difference with the reference group was reported to be 
2.7 times (p<0.05). 

In all females, necrosis appeared on day 15 of the 
experiment, similar to the case with the males in the 
reference group. Necrosis was represented by 1 spot. 
In the females of the main group, the necrosis was dry. 
Figure 1 herein shows the females with B16/F10 mela-
noma: the animal in the upper part of the figure with-
out MC therapy for 3 weeks of the experimental tumor 
growth and the animal below received MC therapy, 3 
weeks of the tumor growth.

Figure 1. Female mice with B16/F10 melanoma. An animal with 
the tumor without MC therapy is shown at the top, and another 
animal below received MC therapy.

Thus, in the mice of both sexes of the BALB/c Nude 
strain, with the development of a malignant process 
in them, namely B16/F10 melanoma, experimental 
bio-therapy with mitochondria isolated from the rat 
liver contributed to the lengthening of the latent pe-
riod of the tumor appearance, slowing down the tu-
mor growth and resulted in a pronounced oncolytic 
process. 

Discussion
It is hard to believe, however no matter whether 

mitochondria used for the therapeutic purposes are of 
the autologous, allogeneic, or xenogeneic origin, in all 
cases transplanted mitochondria have been confirmed 
to be non-immunogenic [21].
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Considering the obtained evidence data on the 
non-immunogenicity of mitochondria, it has been 
found possible to use mitochondria from the liver of 
a rat for mitochondrial anti-tumor therapy in mice. It 
should be noted that in the examination of the abdom-
inal cavity in the mice, no inflammatory processes or 
necrotic signs were found in the tissues of the internal 
organs; that is to say, the intraperitoneal transplantation 
of allogeneic mitochondria can be characterized by a 
mild method of mitochondrial delivery, adaptogenical-
ly compatible with the environment of recipient.

There are some studies using genetically labeled 
GFP mitochondria which have been isolated from 
cells transfected with a lentiviral vector. The authors 
thereof determined in vivo the distribution and the 
function of exogenous mitochondria after a systemic 
injection. The results showed that all mice transplant-
ed with mitochondria survived, no abnormalities ap-
peared, and mitochondria penetrated cells of various 
tissues, including the liver, the lungs, the brain, the 
muscles and the kidneys [22]. In this connection, we 
believed that in the above experiment, transplanted 
mitochondria penetrated not only into the tumor fo-
cus, as evidenced by the above results of the experi-
ment on tumor regression, but also into the cells of the 
internal organs.

At present, in connection with the emergence of 
mitochondrial transplantation as a new cell bio-ther-
apy in medicine, many scientific lines have appeared 
in this area, and one of them refers to the preserva-
tion of the native activity of transplanted mitochon-
dria. Several studies have shown that an intercellular 
transfer of mitochondria occurs naturally. At the same 
time, biochemical processes in healthy mitochondria 
after transplantation change somewhat towards a de-
crease in their ability to oxidative phosphorylation 
(OXPHOS), however, the possibility of triggering 
apoptosis in tumor cells remains available [23, 24]. To 
preserve the native properties of transplant mitochon-
dria, some specific carriers are considered that can not 
only increase the efficacy of their incorporation into 
specific cells, but also prevent mitochondrial inactiva-
tion caused by prolonged exposure to the extracellular 
environment [25,26,27]. In the presented experiment, 
specific mitochondrial transporters were not used, the 
organelles spread naturally, and a favorable effect of 
the tumor regression was produced. 

Within the framework of the completed study, the 
mechanisms both of penetration and anti-tumor ac-

tion of “healthy” mitochondria have not been affected, 
but however the beneficial anti-tumor effect has been 
obtained in the animals of both sexes that has been 
defined as the aim and objective of the offered study.

Conclusion
Thus, within the framework of the completed ex-

periment, it has been revealed that the application 
of mitochondrial therapy using allogeneic liver mi-
tochondria in the BALB/c Nude mice with B16/F10 
melanoma slows down the tumor growth in the mice 
of both sexes.
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Abstract
The aim of this research work is to study the cAMP level in 
the cardiac mitochondria and serum in the С57ВL/6 strain mice 
of both genders under the independent melanoma В16/F10 
growth versus the melanoma В16/F10 growth linked to chronic 
neurogenic pain (CNP).
Materials and methods. Mice of strain С57ВL/6 (n=336) have 
been grouped as follows: the intact group of the mice (♂n=21; 
♀n=21), the reference group (♂n=21; ♀n=21) with the repro-
duced CNP model, the comparison group (♂n=63; ♀n=63) to 
include the mice with melanoma В16/F10, and the main test 
group (♂n=63; ♀n=63) to cover the mice with the melano-
ma growth against the CNP background. Upon expiration of 
1 week, 2 and 3 weeks of the melanoma growth, in the animals 
of the above experimental groups the cardiac mitochondria 
have been isolated with the centrifugation using high-perfor-
mance refrigerated centrifuge Avanti J-E, BECMAN COULTER, 
USA. With ELISA Kit (RayBio USA) we have determined cAMP 
concentrations in serum and in the cardiac mitochondria.
Results. CNP has induced a decrease in the cAMP level in the 
cardiac mitochondria by a factor of 3,6 in the female mice only. 
In the animals of the comparison group the cAMP level in the 
heart has been increasing beginning with week 2 of the tumor 
growth on average by a factor of 4, while in the main test group 

starting from week 1 of the tumor growth it has been recorded 
2-4 times higher and was depleted by the end of the experi-
ment. As to the cAMP concentration in serum, the dynamics 
thereof has not been found to be in correlation with the cardiac 
mitochondrial data, and its concentration decrease has been 
recorded both in the females and the males.
Conclusion. So, the changes in the cAMP concentration in the 
cardiac mitochondria demonstrate their gender-specific fea-
ture; the female mice as against the males have responded to 
an independent impact produced by CNP. As to the main test 
group, CNP has stimulated an increase in the cAMP level in the 
cardiac mitochondria 1 week earlier than it is the case with the 
comparison group, and it has resulted in the full cAMP deple-
tion by the 3rd week of the experiment.
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Introduction
Acute myocardial infarction remains one of the 

most significant causes of death and post-event func-
tional disability in population throughout the world 
[1]. In the circumstances the myocardium is deprived 
of blood that leads to an acute mass death of its cells 
and as a consequence results in the loss of cardiac con-
tractility, collagen scar formation and subsequent pro-
gressing remodeling as well as heart insufficiency [2].

Cyclic adenosine monophosphate (cAMP) is a 
common second messenger, and it plays a decisive role 
in the intracellular signal transduction in response to 
external or internal stimuli. cAMP is synthesized from 
adenosine triphosphate (ATP), and its intracellular 
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level is regulated by the activity of adenylate cyclase, 
phosphodiesterases and A kinase anchoring proteins 
(AKAP) [3]. cAMP is responsible for regulation of 
different cell processes including proliferation, migra-
tion and differentiation of cells plus undertakes con-
trol over a wide range of other processes, which have a 
wide variety and which sometimes may act in opposite 
directions, that include, for instance, control of cardiac 
excitability and contractility, pain signal transduction, 
gene transcription, mitochondrial homeostasis and 
cell death [4, 5]. The wide range of the physiological 
responses initiated by various stimuli is realized via 
the cAMP-dependent pathways owing to the cAMP 
molecule compartmentalization in a cell, since a cer-
tain specific pool of protein kinases in different intra-
cellular compartments is activated [6].

At present, there is no doubt that the cAMP-de-
pendent pathways participate in realization of differ-
ent physiological and pathological states, diabetes, 
cardiovascular diseases and malignant tumor growth 
among them [3, 4, 7].

cAMP is the major regulator of mitochondrial me-
tabolism, but so far a precise mechanism of its action re-
mains not clear [8]. Under the physiological conditions, 
the cAMP signal transduction plays a key role in the 
regulation of the cardiac function. Mitochondria are re-
sponsible for energy production for the cardiovascular 
performance, and the cAMP signal transduction is in 
close touch with the mechanism of their operation [9, 
10]. The activation of the cAMP-dependent intracellu-
lar signal pathway represents an adaptation of cardio-
myocytes to various extracellular stimuli and initiates 
an activation of some specific intracellular effectors, 
which provide the proper cell response. It follows that 
for a cell it is essential to maintain a strictly controlla-
ble transduction of the cAMP signals in space and time 
[11]. It is suggested that the signal cAMP pathways are 
cardio-protective under variable conditions [1].

cAMP activates two main pathways of the signal 
transduction in the heart: the cAMP-dependent pro-
tein kinase and guanine-exchange protein, activated 
directly by cAMP: Epac [12]. Epac being an import-
ant cAMP effector is a participant in different physi-
opathological mechanisms of cardiovascular diseases. 
Epac acts on different pathways including the regula-
tion of the ion level, cardiac hypertrophy and fibro-
sis, cardiomyocyte apopotosis and angiogenesis [13]. 
The proper performance of mitochondria is vital in 
the maintenance of the physiological functions of the 

circulatory system. And vice versa a disorder in the 
regulation of the mitochondrial function is of crucial 
importance in CVD pathogenesis as well [9, 10].

Earlier, in our experiment, we have shown that the 
growth of melanoma against the background of chron-
ic neurogenic pain leads to development of myocardi-
al infarction in mice (Frantsiyants E.M. et al., 2021). 
Moreover we have revealed that comorbide pathology 
(diabetes mellitus, chronic neurogenic pain) linked to 
a malignant process dramatizes a dysfunction of the 
cardiac mitochondria with destabilization of the respi-
ratory chain mediated by the processes of free-radical 
oxidation [14].

The aim of this research is to study the cAMP 
level in the cardiac mitochondria and serum in the 
C57BL/6 strain mice of both genders with melanoma 
B16/F10 under its growth without chronic neurogenic 
pain (CNP) and against the background thereof. 

Our experimental study was conducted in the 
C57BL/6 strain mice (n=336), aged 8 weeks, with an 
initial individual body mass of 21-22 g. The experi-
mental animals were supplied by the Federal State 
Medical & Biological Institution “Research Center 
of Biomedical Technologies at the Federal Medical 
& Biological Agency” (Branch Andreevka, Moscow 
region); and they were kept under natural lighting 
conditions with no restrictions on access to water and 
food. The study was conducted in accordance with 
the “International Recommendations on Pursuance 
of Medical & Biological Research in Animals” and 
Order No.267 “Approval of Regulations on Labora-
tory Practice” dd. 19.06.03 issued by the Ministry of 
Health Care of the Russian Federation. The produced 
Research Report was approved by the Bioethics Com-
mission at the FSBI “The National Medical Research 
Center for Oncology”, the Ministry of Health of Rus-
sia, Ethics Committee Record No.2 dd. 31.05.2018. All 
manipulations with the animals were conducted in a 
box in accordance with all applicable rules and regula-
tions of aseptics and antiseptics.

In our studies, we have used mice melanoma line 
В16/F10 delivered by the FSBI “National Medical Re-
search Center for Oncology named after N.N.Blokhin” 
at the Ministry of Health of the Russian Federation. The 
melanoma line cells have been transplanted as a vol-
ume of 0.5 ml of a suspension containing the B16/F10 
melanoma tumor cells in a physiological saline at a 
1:10 dilution by subcutaneously injecting under the 
right scapula. 
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The model of chronic neurigenic pain (CNP) has 
been reproduced by sciatic nerve ligation on 2 sides 
under Xylo-Zoletil anesthesia [15].

The female and male animals have been random-
ly divided into experimental groups as follows: the 
intact group (♂n=21; ♀n=21), the reference group 
(♂n=21; ♀n=21) to reproduce CNP, the comparison 
group (♂n=63; ♀n=63) to cover mice upon standard 
subcutaneous transplantation of melanoma В16/F10, 
and the main test group (♂n=63; ♀n=63) to include 
the mice with the CNP model reproduction followed 
by the melanoma В16/F10 transplanted 3 weeks after 
CNP modeling.

The animals have been decapitated with a guillo-
tine; the mice in the main test group and in the com-
parison group have been guillotined upon expiration 
of 1 week, 2 and 3 weeks of the experimental melano-
ma growth. After decapitation the animal hearts have 
been quickly harvested with the use of coolants, and 
mitochondria have been isolated with the centrifu-
gation employing the high-performance refrigerated 
centrifuge Avanti J-E, BECMAN COULTER, USA. 
With ELISA Kit (RayBio USA) we have determined 
cAMP concentrations in serum and in the cardiac mi-
tochondria.

Our statistics data obtained have been processed 
using the Statistica 10.0 software package. The Sha-
piro-Wilk criterion test has been applied to test the 
delivered data for fit to the normal distribution (for 
small sample sizes). The Mann-Whitney test (for in-
dependent samples) has been employed to evaluate 
the significance of variances between samples that has 
been taken to be p<0.05. Comparing two or more in-
dependent samples of equal or different sample sizes, 
we have applied the Kruskal-Wallis method, and in 
case of a posteriori comparisons we have utilized the 
Shapiro-Wilk test with correction of the significance 
level (р<0,017). The data in Tables herein are repre-
sented in the form of M±m, where M is an arithmetic 
mean value, and m is the standard error of the mean.

The results obtained in assessing the cAMP levels 
in mitochondria isolated from the cardiac muscle in 
the mice of both genders are given in Table 1 herein.

We have revealed some gender-specific features of 
the cAMP concentration in the cardiac mitochondria 
in the intact animals as given below: in the females 
this index has been found 3 times higher than it is 
the case with the males. The impact made by CNP on 
the cAMP level in the cardiac mitochondria has also 

demonstrated its gender-specific aspect: the cAMP 
level in the males in the cardiac mitochondria has not 
shown any statistically significant differences from the 
data recorded in the intact mice, while in the females 
this parameter has shown a decrease by a factor of 3,6.

Upon expiration of one week of the independent 
melanoma В16/F10 growth, no changes in the cAMP 
level in the cardiac mitochondria in the animals of both 
genders have been reported, however upon comple-
tion of two weeks of the experiment we have detected 
an increase in the cAMP level in the males by a factor 
of 9,4 and in the females by a factor of 4,2, respectively, 
as against the data recorded in the intact mice. Upon 
expiration of 3 weeks we have found a decrease in the 
cAMP level in the cardiac mitochondria in the males 
by a factor of 2,5, but however it has remained still 3,8 
times higher than it is the case with the intact animals, 
while in the females the cAMP concentration in the 
cardiac mitochondria has reduced by a factor of 4,6, 
and it has not shown any differences from the values 
recorded in the intact females.

Table 1
cAMP concentrations in cardiac mitochondria in mice

Group cAMP (ng/mg protein)
Males Females

Intact animals 0,19±0,011 0,57±0,042
р1=0,0000

Reference group (CNP) 0,21±0,012 0,16±0,008
р2=0,0000

Comparison group
Week 1 
B16/F10 growth

0,27±0,017 0,55±0,041

Week 2 
B16/F10 growth

1,79±0,092
р2=0,0000
р4=0,0000

2,39±0,126
р2=0,0000
р4=0,0000

Week 3 
B16/F10 growth

0,73±0,057
р2=0,0000
р4=0,0001

0,52±0,049
р4=0,0000

Main test group
Week 1 
B16/F10 growth+CNP

0,87±0,058
р3=0,0000

0,34±0,047
р3=0,0001

Week 2 
B16/F10 growth+CNP

1,14±0,059
р3=0,0000
р4=0,0014

1,59±0,101
р3=0,0000
р4=0,0000

Week 3 
B16/F10 growth+CNP

0,02±0,001
р3=0,0000
р4=0,0000

0,06±0,005
р3=0,0000
р4=0,0000

Note: statistically significant differences: р1 – between the intact 
females and males; р2 – in relation to the level in the intact 
group; р3 – in relation to the level in the chronic neurogenic 
pain group (the reference); р4 – in relation to the level at the 
previous period of the experimental study.
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Upon expiration of one week of the melanoma 
В16/F10 growth against the background of CNP, the 
cAMP concentration in the cardiac mitochondria in 
the males and females has increased by a factor of 
4,1 and by a factor of 2,1, respectively, as compared 
with the data recorded in the animals in the reference 
group (with CNP). Upon completion of two weeks of 
the experiment we reported an increase in the cAMP 
concentration in the cardiac mitochondria in the 
above animals by a factor of 1,3 and by a factor of 4,7, 
respectively, as against the previous stage of the study, 
and it has been found 5,4 and 10 times higher than 
the respective data in the cardiac mitochondria in the 
males and females in the reference group. Three weeks 
later we have revealed a dramatic drop of the cAMP 
level in the cardiac mitochondria in the males and 
females with the melanoma growth against the back-
ground of CNP by a factor of 57 and by a factor of 
26,5, respectively, as against the data recorded in the 
reference group.

It can be said that we have revealed a different dy-
namics in the cAMP concentration in the cardiac mi-
tochondria in the mice of both genders under the mel-
anoma growth without CNP and that against the CNP 
background. Under the normal conditions, we have 
recorded higher concentrations of cAMP in the cardi-
ac mitochondria in the intact female mice as compared 
with the male mice, and the independent CNP has 
produced its impact on the cAMP level in the cardiac 
mitochondria in the females only by inducing the level 
lowering. Under the CNP-free growth of melanoma (in 
the comparison group), the change in the cAMP lev-
el in mitochondria in the animals of both genders has 
been detected in the period starting with week 2 of the 
experiment only. As to the main test group, under the 
melanoma growth against the CNP background, a rise 
in the cAMP level in the cardiac mitochondria has been 
revealed at an early date: upon completion of week 1 as 
well as by week 3 of the experimental tumor growth we 
have found its depletion, which has been recorded to be 
more pronounced in the males.

Our next step in the experiment has covered in-
vestigations on cAMP concentrations in serum in the 
mice. The results from the investigations are summa-
rized in Table 2 herein. In this case no statistically sig-
nificant differences in the cAMP concentrations in se-
rum in the animals depending on the gender and CNP 
impact have been revealed. Under the CNP-free mel-
anoma growth conditions (in the comparison group), 

as against the respective data in the intact animals 
of the corresponding gender, we have recorded at all 
stages of the experiment lowering of the cAMP level 
in serum as follows: after 1 week of the experiment in 
the males and females by a factor of 1,8 and by a factor 
of 1,5, respectively; upon completion of 2 and 3 weeks 
of the experiment the data in question have remained 
practically at the above mentioned level.

Table 2
cAMP concentrations in serum in mice

Groups
cAMP (ng/ml)

Males Females
Intact animals 149,6±6,393 143,6±9,230

Reference group (CNP) 126,2±7,554 148,4±8,354
Comparison group

Week 1 B16/F10 growth 82,3±5,367
р2=0,0000

93,5±6,797
р2=0,0009

Week 2 B16/F10 growth
110,5±7,146
р2=0,0015
р4=0,0082

95,4±8,291
р2=0,0021

Week 3 B16/F10 growth
80,0±5,278
р2=0,0000
р4=0,0048

91,2±6,235
р2=0,0005

Main test group
Week 1 

B16/F10 growth+CNP 132,2±7,934 81,9±5,110
р3=0,0000

Week 2 
B16/F10 growth+CNP

70,4±5,944
р3=0,0000 120,1±7,447

Week 3 
B16/F10 growth+CNP 144,2±9,383 147,5±8,287

Note: statistically significant differences: р1 – between the intact 
females and males; р2 – in relation to the level in the intact 
group; р3 – in relation to the level in the chronic neurogenic 
pain group (the reference); р4 – in relation to the level at the 
previous period of the experimental study.

A somewhat different dynamics in the serum-re-
lated data has been detected in the mice with the mel-
anoma growth against the CNP background. So, upon 
completion of week 1 of the experiment, in the males 
no statistically significant decrease in the cAMP lev-
el in serum has been recorded as compared with the 
data in the animals with CNP, while in the females a 
decrease therein by a factor of 1,8 has been reported. 
Two weeks later, in the males the cAMP level in serum 
has been found 1,8 times lower, while that found in 
the females has shown no significant differences from 
the values recorded in serum in the females with CNP. 
3 weeks after the inoculation with the tumor cells the 
cAMP level in serum in the male and female mice 
under the melanoma growth against the CNP back-
ground has demonstrated no significant differences 
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from the values reported in the CNP mice of the re-
spective gender. 

It should be noted that the dynamics of the serum 
cAMP concentration data has not been found in cor-
relation with the changes observed in the data pertain-
ing to the cardiac mitochondria data and is most likely 
specific to the tumor process as a whole, with reducing 
energy capabilities of the organism, that might be at-
tributed to a correction impact produced by CNP as 
comorbidity.

Discussion
It is known that cAMP undertakes the function of 

a secondary intracellular messenger-mediator in re-
sponse to actions of the primary messengers, which 
have a short period of degradation: for example, of 
some hormones and neurotransmitters. The signal 
transduction of cyclic adenosine monophosphate pro-
tein kinase A, i.e. cAMP-PKA signaling, plays a key 
role in neuropathic and inflammatory pain [17]. The 
main objective of cAMP is to activate the cAMP-de-
pendent ferment family, the members of which are 
given the name protein kinase A. The cAMP signal 
is a participator in the mechanism of the mitochon-
drion-dependent apoptosis, and it is of the essence in 
the signal transduction inside the cell. The signaling 
pathway of cAMP is also decisive in modulating an 
apoptotic response to different stimuli, and changes 
in the level of the cell cAMP may induce or suppress 
apoptosis depending on the cell type [18].

In our investigations we have revealed the gen-
der-specific features in the cAMP level changes in the 
cardiac mitochondria as a response to CNP, in par-
ticular the cAMP level decrease found in the female 
mice only. It is known that the gender makes its own 
influence on the heart, and the initial performance of 
the heart in women is found more stable in pre-meno-
pause so that the females demonstrate a lower CVD 
risk as compared with men of the same age cohort 
[19]. In our research work we have detected that the 
cAMP level in the cardiac mitochondria in the intact 
female mice is higher than that recorded in the males.

We have shown that the cAMP level in the cardiac 
mitochondria in response to CNP has decreased in the 
female mice only, while in the male mice no changes 
therein have been detected. It is common knowledge 
that estrogens are capable of activating the cAMP-de-
pendent pathways and increase the cardiac contractility 
under the normal conditions [20]. However responding 

to a rising demand (for instance, under exercises, stress 
and diseases including CNP) the female hearts and my-
ocytes are contracting weaker than it is the case with the 
hearts in the male cohort. Possibly it may be attributed 
to the fact that estrogens counteract the function of cate-
cholamines [21] and, in doing so, reduce the cAMP lev-
els inside the cells and suppress the Ca 2+ release [22].

Probably, the recorded increase in the cAMP level 
of the cardiac mitochondria in the group of the an-
imals with the melanoma B15 growth only, starting 
with week 2 of the experiment, can be treated as a 
manifestation of tumor stress. Experimental studies 
on animals demonstrate that stress may play a role of a 
potential factor in the cAMP and protein kinase S reg-
ulation [23]. Whereas tumor stress in the group of the 
mice with the independent melanoma growth may be 
classified as an acute one, in the group with the com-
bined process we deal with acute stress due to the mel-
anoma inoculation, having developed earlier against 
the background of chronic stress produced by CNP. 
We are inclined to believe that the obtained evidence 
data on the increase in the cAMP level in the cardiac 
mitochondria under the independently growing mel-
anoma, beginning with week two of the experiment, 
and in the cardiac mitochondria in the mice under 
the melanoma growth against the background of CNP 
during week 1 and 2 of the experiment should be treat-
ed as a compensatory effect aimed to avoid the death 
of mitochondria and naturally cardiomyocytes. So, it 
is known that the high level of cAMP in the myocardi-
um first aids in the performance of the heart exposed 
to stress, but however the chronically remaining high 
level thereof promotes unfavorable remodeling of the 
heart, contributes to the death of myocytes, replace-
ment fibrosis and progressing degradation of the heart 
function (i.e. a vicious cycle of heart failure) [11].

In our previous experimental work we have demon-
strated that progression of melanoma against the back-
ground of CNP leads to myocardial infarction in mice 
and is accompanied by hemorrhage, necrosis foci, rup-
tures of some individual cells, focal infiltration of leu-
kocytes, fibrinoid necrosis of vessel walls and cardiac 
chamber enlargement. This sort of alterations of the 
cardiac muscle has not been found in macroscopic ex-
amination and morphological study of the cardiac wall 
in case of the independent growth of the tumor [24].

We assume that a sudden drop of the cAMP level 
in the cardiac mitochondria in the animals in the main 
test group upon completion of 3 weeks of the experi-
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ment may be connected with ischemia. It is interest-
ingly that ischemic preconditioning initially increases 
the cAMP level in an intermittent ischemia (i.e. in the 
phase of preconditioning), but however later it reduc-
es the cAMP accumulation in a continuous long time 
ischemia (i.e. in the main phase of ischemia) possibly 
due to the desensitization of β-adrenoreceptors or the 
compensatory activation of phosphodiestirase [25].

Earlier we have demonstrated that under the stan-
dard growth of melanoma, just starting from week two 
after the tumor transplantation, we have noted a de-
crease in the AIF level in the cardiac mitochondria in 
the female mice as a smooth transition to the hypoxic 
type of respiration and the production of ATP [23], 
from which cAMP is derived.

In addition, the AIF deficiency leads to a higher sen-
sitivity by mitochondria to oxidative stress as a damag-
ing factor [26]. It seems likely that the increase in the 
cAMP concentration in the mice with the independent 
growth of melanoma В16/F10 only exactly since week 
two of the tumor growth is caused by this occasion. 
Under the tumor growth conditions against the CNP 
background there is disjointing of the coupled process-
es of the respiration, phosphorylation and the cAMP 
response: beginning with week 1 after the tumor inocu-
lation, the AIF concentration in the cardiac mitochon-
dria in the mice rises sharply, but however in this case 
we deal with an increase of the cAMP level, too.

It is evident that the changes in the cAMP levels 
in different directions, as recorded upon completion 
of 3 weeks of the experiment, bear witness to the fact 
that there is weakening of the compensatory function, 
which however remains sufficient to protect the car-
diac mitochondria from damage in the group of the 
animals with the independent growth of melanoma, 
and that there is a an adaptation collapse and the ap-
pearance of apoptotic and/or necrobiotic damage in 
the group with combined pathology.

In this experiment, the cAMP concentration in se-
rum in the mice cannot be connected with the metabo-
lism processes in the cardiac muscle; since the B16 mela-
noma cells have constituitively the increased intracellular 
cAMP levels [27]. It is a common knowledge that an in-
crease in the intracellular cAMP level activates synthesis 
of melanin, DNA reparation and survival pathways in 
melanocytes [28]. The cAMP pathway demonstrates its 
non-linear action that may be of synergetic or antagonis-
tic type, depending on the signaling environment [29]. 
The cAMP level in serum is most likely to be a mirror of 

the metabolic processes occurring in the tumor cells or 
in the tumor-bearing organism in general, but this sub-
ject requires further investigations.

Hence the obtained evidence data confirm that the 
changes in the cAMP concentrations in the cardiac 
mitochondria are of pathological significance for de-
veloping cardiovascular disorders in the animals with 
the growing tumor, while the cAMP level in serum 
does not demonstrate the specificity and characterizes 
the general state in the tumor disease.
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Abstract
At present, there are some scattered evidence data pertaining 
to the use of an adaptive technique of radiotherapy in treat-
ment of malignant glial tumors of the brain. Our evidence data 
obtained in MRI in the course of treatment show that the initial 
treatment plan may become irrelevant due to some changes 
observed in the tumor configuration. In its turn, it bears wit-
ness to the topicality of developing and introducing adaptive 
methods and techniques in the brain tumor treatment, which 
are capable to increase efficacy and tolerability in patients with 
primary malignant tumors of the brain.
Aim. Our aim has been to develop an adaptive stereotactic 
method of radiotherapy in treatment of primary malignant 
brain tumors, which shall be capable to increase efficacy and 
tolerability of radiation therapy as well as reduce radiation dose 
to normal structures in the brain. 
Materials and methods. Our method has been elaborated 
with recruiting a group of 10 patients diagnosed with primary 
glioblastoma G IV, which have received specialized treatment 
at the National Medical Research Centre for Oncology at 
the Ministry of Health, the Russian Federation, in the peri-
od 2021-2022. The average age of the above patients is 43,4 
years. All patients have undergone microsurgery covering the 
total resection of the tumor (3 patients) and subtotal removal of 
the malignant tumor (7 patients). The average time interval be-
tween the surgery and radiotherapy is 32,5 days. Before treat-

ment, an intravenous contrast enhancement MRI of the brain 
with an axial pitch of 1 mm has been conducted employing the 
contrast T1, contrast-free T1 and T2 FLAIR modes. Planning of 
radiotherapy for this sort of patients has been carried out em-
ploying BrainLab Elements и Varian Medical Systems Eclipse. 
The CTV was defined as a 2,0 cm margin around GTV with 
an anatomical correction. The CTV-to-PTV margin was 0,1 cm. 
Doses have been administered as follows: a single dose of 2 Gy 
up to a total dose of 60 Gy in 30 fractions. The brain has been 
MRI-scanned in all patients with the use of intravenously intro-
duced contrast agents with an axial pitch of 1 mm employing 
enhanced contrast/contrast-free T1 sequences and T2 FLAIR to 
redefine the radiotherapy targets (GTV, CTV, PTV). At fraction 
30 we have completed MRI in order to estimate the treatment 
outcome. In the average, the radiotherapy course has taken 
42-45 days, holidays included. For the purpose of the radiation 
therapy, used have been the Novalis Tx Varian Tx linear acceler-
ator of kinetic energy of the beam of 6 MeV.
Results We have developed our own adaptive stereotactic 
method of radiotherapy to treat the primary malignant glial 
tumors in the brain, which is capable of tracing the configura-
tion of the post-surgery cavity, the residual tumor and the brain 
structures in the course of radiotherapy and adapting the ther-
apy plan thereto that makes possible to reduce tissue volumes 
exposed to radiation due to a decrease in the tumoral and per-
itumoral volumes of the tumor and post-operative cavity. 
Conclusion. Our analysis has shown that in the course of ra-
diotherapy some anatomical changes in the tumor configu-
ration are found. An adaptive approach applied to radiation 
therapy allows monitoring the above changing volumes and 
correcting the treatment plan.
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Introduction
The most severe malignant glial tumors of the 

brain are anaplastic gliomas Grade III and glioblasto-
mas Grade IV, which form 14,3% of the total number 
of primary tumors in the brain [1]. The prognosis for 
this sort of patients is unfavorable, and, in general, 
a median survival of 10-15 months can be expected 
for them [2]. The present-day approach to treatment 
of malignant gliomas in the brain suggests the maxi-
mized removal of the tumor with minimized damage 
to the functional regions followed by radio- and che-
motherapy [3]. Despite the progress in development 
of surgery technologies and medication modalities, 
radiation therapy remains one of the most effective 
methods to treat these diseases [4].

Currently a generally accepted technique of ra-
diotherapy in treatment of malignant glial tumors is 
delivery of conformal radiation to the post-surgery 
region and the tumor subclinical regions with the 
use of medical linear accelerator (LINAC) [5]. When 
contouring in order to plan RT, the macroscopic vol-
ume of the tumor (Gross Tumor Volume referred to 
as GTV) shall include the postoperative tumor cavi-
ty and contrasted foci of the residual tumor tissue, 
which are visualized by the contrast enhanced T1 
imaging, and the visualized hypertensive foci, which 
are detected in the T2 FLAIR sequence. At the stage 
of defining Clinical Target Volume (CTV), the region 
to be exposed to radiation shall be created from the 
gross tumor volume (GTV) by adding 1–3 cm mar-
gins with an obligatory exclusion of critical structures 
and healthy tissues of no interest. The Planning Tar-
get Volume (PTV) is defined as PTV=CTV+0,3-0,5 
cm, since a margin is required to take into account 
possible errors due to the patient’s positioning, and it 
depends on immobilization devices used and visual-
ization capabilities, when conducting RT. The purpose 
of radiotherapy is to deliver to the tumor an optimal 
total dose at which the desired therapy effect as much 
as possible can be achieved. Currently, radiation doses 
and radiated volumes are calculated based on recom-
mendations issued by International Commission on 
Radiation Units and Measurements (ICRU) 83. As to 
the primary malignant gliomas, the most effective re-
gime covers a single dose of 2 Gy up to a total dose of 
60 Gy in 30 fractions [6].

Pathological angiogenesis is known to be typical 
for malignant glial tumors of the brain due to ex-
cess secretion of vascular endothelial growth factors 

(VEGF) that results in formation of a vascular bed, 
and in its turn it favors extensive growing and forma-
tion of the perifocal edema. An increase in the vol-
ume of perfusion of blood through the tumor and the 
vascular leakage lead to a greater permeability of he-
matoencephalic barrier (HEB) [7]. Considering these 
peculiarities, at present, the best and most informative 
standard method of diagnostics of the remaining part 
of the tumor and the post-surgery cavity of the latter is 
MRI with an intravenous contrast enhancement, with 
an axial pitch of 1 mm [8]. 

In case of classical remote source RT, a treatment 
plan shall be prepared on the basis of pre-treatment 
topometric spiral CT scanning, and subsequently a 
total dose of radiation shall be delivered according 
to the initially prepared plan. However some studies 
carried out by Cao Y. et. al. in 2021 confirm that the 
standard approach to the treatment may involve a low-
ering in efficacy and tolerability of radiotherapy due to 
involvement of healthy tissues in exposure and due to 
the presence of underexposed the pathology-affected 
tissues [9].

First the concept of the adaptive radiation thera-
py was offered by D. Yan et al. in 1998. They defined 
the above approach as a radiotherapy technique which 
implied a correction of the dosing plan considering 
changes in the configuration of the tumor or edema 
in the course of the radiation therapy [10]. Some scat-
tered research works treating the adaptive approach in 
the glioma treatment can be found in the international 
reference literature. The accumulated data on investi-
gations of the manner of the behavior of the post-op-
erative cavity and the peritumoral edema in the course 
of radiotherapy bear witness to the relevance of the 
development of eligible adaptive methods of radiation 
therapy to treat the primary malignant glial tumors of 
the brain.

Aim. Our aim has been to develop an adaptive 
stereotactic method of radiotherapy designed to treat 
primary malignant tumors of the brain that is capable 
to increase efficacy and tolerability of radiation thera-
py and reduce radiation dose burden of normal struc-
tures in the brain. 

Materials and methods
Our studies covered 10 patients diagnosed with 

primary glioblastoma G IV, who received specialized 
treatment at the National Medical Research Centre 
for Oncology at the Ministry of Health, Russia, in the 



Issue 22. May 2022 | Cardiometry | 71

period 2021-2022. Characteristics of the patients and 
histological structures of the tumors are given in Table 
1 herein. The average age of the patients was recorded 
to be 43,4 years. All patients have undergone micro-
surgery implying the total resection of the malignant 
tumor (3 patients) and the subtotal resection of the 
malignant tumor (7 patients). An average interval be-
tween surgery and radiotherapy was 32,5 days. Before 
to start radiotherapy we have completed the intrave-
nous contrast enhancement MRI of the brain with an 
axial pitch of 1 mm in the regimens as follows: contrast 
enhanced T1 imaging, contrast-free T1, T2 FLAIR im-
aging. Upon the completion thereof, we have provid-
ed the proper pre-radiation topometric preparation. 
We have fabricated an individualized immobiliza-
tion device, namely, a three-coat thermoplastic mask 
for the purpose of stereotactic radiation therapy. All 
the patients have been examined with topometric to-
mography using the Siemens Somatom CT system. 
The delivered topometric data have been processed 
on virtual simulation workstation Singo Via. Upon 
completion of the simulation, the obtained multimod-
al images (spiral CT/MRI) have been matched with 
the BrainLab Elements software with identifying the 
critical structures. The produced data have been ex-
ported into the planning system Varian Medical Sys-
tems Eclipse. Utilizing this planning system, we have 
delineated the contours of volumes to be radiated: the 
GTV, CTV and PTV. When contouring the tumor, we 
have included into the GTV the foci visualized in the 
regimens contrast T1 + T2 FLAIR. The CTV was de-
fined as a 2,0 cm margin around GTV with an ana-
tomical correction. The CTV-to-PTV margin was 0,1 
cm. Doses have been administered as follows: a sin-
gle dose of 2 Gy up to a total dose of 60 Gyin in 30 
fractions. Volumetric modulated arc therapy (VMAT) 
was employed to deliver the radiation dose continu-
ously as the treatment machine rotated. The brain has 
been MRI-scanned in all patients at fraction 10 and 
20 with the use of intravenous contrast agent with an 
axial pitch of 1 mm with the enhanced contrast/con-
trast-free T1 and T2 FLAIR sequences in order to re-
define the radiotherapy targets (GTV, CTV and PTV). 
At fraction 30 we completed MRI in order to estimate 
the treatment outcome. In the average, the radiothera-
py course has taken 42-45 days, holidays included. For 
the purpose of the radiation therapy, used have been 
the Novalis Tx Varian Tx linear accelerator of kinetic 
energy of the beam of 6 MeV.

Table 1
Characteristics of patients

Characteristics Number
Gender

Male 5
Female 5

Histology
Glioblastoma 10

Surgery type
Total resection 3
Subtotal resection 7

Radiotherapy start
≥28-39 days 10

Age
>18 years 10

Treatment
Radiotherapy only 10

Table 2
Mean values and standard deviations at the stages of re-plan-
ning for the GTV data at fraction 10, 20 and 30 and upon ex-
piration of 1 month after treatment, with T1CU and FLAIR se-
quences, are represented herein; the CTV and PTV data refer 
to fraction 10 and 20

Critical structures Volume (cm3)
GTV Fr10 T1CU -4,2±2,7
GTV Fr20 T1CU -3,2±2,4
GTV Fr30 T1CU -2,71±3,6
GTV 1 month T1CU -5,73±8,2
GTV Fr10 FLAIR -7,97±8,2
GTV Fr20 FLAIR -3,73±4,4
GTV Fr30 FLAIR -1,6±7,6
GTV 1 month FLAIR 3,52±5,1
CTV 10 16,3±29,5
CTV 20 7,67±35,7
PTV 10 7,9±10,9
PTV 20 0,76±12,7

Results
The proposed method has been applied to treat 

10 patients with primary glioblastomas of the brain. 
We have analyzed the GTV, CTV and PTV data at 
the different stages of the radiation therapy received, 
and the data in question are given in Table 2 herein. 
Our analysis has demonstrated that in the course of 
radiation therapy we observe anatomical changes in 
the tumor configuration. Our adaptive approach to 
the delivery of radiation has made it possible to con-
trol the changing volumes in question and adjust the 
initial treatment plan. Below we are presenting some 
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clinical cases of adaptation of the treatment plan in 
the patients.

Case No.1. Female patient, aged 62. The patient 
has undergone resection of glioblastoma in the right 
parietotemporal region in the brain. 30 days after the 
resection the patient has been hospitalized in the Na-
tional Medical Research Centre for Oncology, at the 
Ministry of Health, RF, to receive radiation therapy. 

We have fabricated a 3-coat stereotactic mask, 
performed spiral CT topometry investigation, with a 
pitch of 1 mm, and the intravenous contrast MRI ex-
amination with three-dimensional visualization. Uti-
lizing the Brain Lab Elements, we have matched the 
produced multimodal scans (spiral CT/MRI) with 
identifying the critical structures. Upon processing, 
the produced data have been exported into the plan-
ning system Varian Medical Systems Eclipse. With the 
use of the planning system we have contoured the vol-
umes to be exposed to radiation: the GTV, CTV and 
PTV at the stages of the intravenous contrast enhance-
ment MRI of the brain. When contouring the tumor, 
the GTV has included the visualized foci detected in 
modes contrast T1 + T2 FLAIR. The margin around 
the Gross Tumor Volume (GTV) to create a Clinical 
Target Volume (CTV) was 2,0 cm with an anatomical 
correction. The CTV-to-PTV treatment margin was 
0,1 cm. Radiation according to the applicable guide-
lines in radiotherapy of malignant glial tumors has 
been prescribed as follows: a single dose of 2 Gy to a 
total dose of 60 Gy in 30 fractions.

The initial radiated volume CTV=GTV+20mm 
has amounted to 176,5 cm3 with the largest diame-
ter of 7,63 cm. At fraction 10 of radiotherapy, when 
conducting intravenous contrast MRI scanning and 
matching the obtained scans, in order to re-plan the 
treatment, we have found that the CTV to be radiated 
has been reported to be 134,3 cm3 with the largest di-
ameter of 7,38 cm. When performing MRI of the brain 
with intravenous contrast enhancement at fraction 20 
of the radiation therapy and matching the images with 
the fraction 10 plan, the CTV has been recorded to 
be 154,1 cm3 with the largest diameter of 7,48 cm. At 
fraction 30 of radiation therapy, according to the MRI 
scanning of the brain with contrast enhancement, the 
CTV value has been found to be 126,5 cm3 with the 
largest diameter of 7,33 cm.

Figures 1, 2 and 3. MRI scans of the brain in patients 
with primary malignant tumors at different treatment 
stages. Arrows indicate the respective CTV value. Fr0 
indicates the CTV at the start of radiotherapy; Fr10 in-
dicates the CTV at fraction session 10; Fr20 and Fr30 
indicate the CTV values at fraction session 20 and frac-
tion session 30, respectively.

Case No.2 Female patient P., aged 61. Cytoreduc-
tive resection of glioblastoma has been performed in 
the frontotemporal region in the brain. 29 days after 
the cytoreductive removal of the tumor the patient 
has been admitted to the National Medical Research 
Centre for Oncology at the Ministry of Health, RF, to 
receive radiation therapy.

Figure 1
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A stereotactic three-coat mask has been produced 
by us, a spiral CT topometry scanning with a pitch 
of 1 mm and the MRI examination with intravenous 
contrast enhancement in 3D visualization with a pitch 
of 1 mm have been conducted. Employing the Brain-
Lab Elements software, we have matched the obtained 
multimodal scans (spiral CT/MRI) in order to detect 
the critical structures. The produced data have been 
exported into the planning system Varian Medical 

Systems Eclipse. The latter has been applied to con-
tour the respective radiated volumes: GTV, CTV and 
PTV at the stages of MRI scanning of the brain with 
intravenous contrast enhancement. When contouring 
the tumor, the GTV has included the visualized foci 
using the modes contrast T1 + T2 FLAIR. The CTV 
contained the GTV plus a margin of 2,0 cm with an 
anatomical correction. The CTV-to-PTV margin was 
0,1 cm. Radiation according to the applicable guide-

Figure 2

Figure 3
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lines in radiotherapy of malignant glial tumors has 
been prescribed as follows: a single dose of 2 Gy to a 
total dose of 60 Gy in 30 fractions.

The initial volume to be exposed to radiation 
has been defined as CTV=GTV+20mm reaching 
311,7  cm3 with the largest diameter of 7,35 cm. At 
fraction 10 of radiotherapy, when performing MRI of 
the brain with intravenous contrast enhancement and 
when matching the obtained scans in re-planning, the 
volume to be irradiated has been found to be 302 cm3 
with the largest diameter of 7,24 cm. When applying 
MRI of the brain with intravenous contrast enhance-
ment at fraction 20 of the treatment and when match-
ing the obtained scan with the fraction 10 plan, we 
have found that the CTV has reached 300 cm3 with 
the largest diameter of 7,15 cm. At fraction 30 of the 
radiation therapy, MRI of the brain with intravenous 
contrast enhancement has shown that the CTV mea-
sures 279,5 cm3 with the largest diameter of 7,05 cm.

Case No.3. Female patient K., aged 52. At our On-
cology Center the patient has undergone cytoreductive 
resection of glioblastoma in the left temporal lobe region 
in the brain. 36 days after the cytoreductive surgery the 
patient has been hospitalized to receive radiotherapy.

We have fabricated a stereotactic three-coat mask, 
conducted the spiral CT topometry investigation with 
a pitch of 1 mm and the MRI scanning with intrave-
nous contrast enhancement in the 3D visualization 
mode with a pitch of 1 mm. Utilizing the BrainLab El-
ements software, we have matched the produced mul-
timodal scans (spiral CT/MRI) with identifying the 
critical structures. The obtained data have been ex-
ported into the planning system Varian Medical Sys-
tems Eclipse. With the use of the planning system we 
have contoured the volumes to be exposed to radiation, 
namely GTV, CTV and PTV at the brain intravenous 
contrast enhancement MRI stages. When defining the 
contour of the tumor, the GTV has included the visu-
alized foci from modes contrast T1 + T2 FLAIR. The 
CTV contained the GTV plus a margin of 2,0 cm with 
an anatomical correction. The CTV-to-PTV margin 
was 0,1  cm. Radiation according to the applicable 
guidelines in radiotherapy of malignant glial tumors 
has been prescribed as follows: a single dose of 2 Gy to 
a total dose of 60 Gy in 30 fractions.

The initial volume to be radiated CTV=GT-
V+20mm has been defined as 147,1 cm3 with the larg-
est diameter of 5,35 cm. At fraction 10 of radiation 
therapy, when performing the brain intravenous con-

trast enhancement MRI scanning and when matching 
the obtained image in re-planning, the CTV to be ex-
posed to radiation has been found to be 132 cm3 with 
the largest diameter of 5,02 cm. At fraction 20, when 
scanning the brain with MRI with intravenous con-
trast enhancement and when matching the produced 
actual scan with the fraction 10 plan, the CTV has 
been measured 127,3 cm3with the largest diameter of 
5 cm. At fraction 30 of radiation therapy, we have re-
vealed with the brain MRI with intravenous contrast 
enhancement the CTV has measured 120 cm3 with the 
largest diameter of 4,9 cm.

Discussion
At present, there is no strong evidence that re-plan-

ning in treatment of brain tumors is of clinical effi-
cacy. First it is connected with the fact that adaptive 
techniques of radiation therapy have been introduced 
quite recently for the above localizations, and they re-
quire further intense investigations. The latest studies 
on adaptive radiotherapy in advanced head and neck 
cancer demonstrate an improvement in the treatment 
outcomes due to local control of the tumor and a re-
duction of doses delivered to the critical structures [11].

The salient feature of malignant glial tumors is that 
they are fast-growing structures and that they trigger 
the surge in neurocognitive impairments that, in its 
turn, determines the peculiarities of the tumor ag-
gressive progression [12]. Despite the fact that the ma-
lignant glial tumors are fast-progressing, the existing 
international guidelines governing radiation therapy, 
including RTOG and EORTC, overlook the required 
adaptation of the volumes to be exposed to radiation 
in the course of radiotherapy.

Studies conducted by Mehta S et al. analyzing dai-
ly MRI scans of the brain in three patients show that 
in the course of treatment in all patients observed has 
been a tendency to a regression in the tumor sizes 
[13]. In 2020 another paper has presented estimations 
of the radiotherapy plan adaptation in 43 patients with 
glioblastoma multiforme after cytoreductive surgery, 
based on CT/MRI scanning, at a single dose of 40 Gy 
followed by boost (treatment regimen 75 mg/m2 te-
mozolomide on CRT days at a single dose of 2 Gy to a 
total dose of 60 Gy). It has been reported that “tumor 
shrinkage in 24 patients resulted in improved surviv-
al compared to 19 in whom tumor was unchanged or 
progressed (25.3 vs. 11.1 months, p=0.04). Adapted 
planning target volume allowed a reduction in irradi-
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ated volume, while increasing survival (12.06 vs. 28.98 
months, p=0.026).” [14].

The method of the adaptation of the radiotherapy 
plan at the stage of treatment offered by us demon-
strates a regression of the recorded tumor volumes 
during the treatment, and the re-planning measures 
taken are capable to reduce radiation exposure of nor-
mal tissues in the brain and increase efficacy and tol-
erability of the radiation therapy.

So, the offered method to implement the adaptive 
approach to RT to treat post-surgery malignant gliomas 
in order to optimize the target volume and minimize 
doses at risk organs is capable of improving the clinical 
outcome as compared with that achieved in the standard 
treatment cases. The evidence data on the changes in the 
configuration of the post-surgery cavity and the residual 
tumor, which have been collected by us in the course of 
radiotherapy, bear witness to the fact that we deal with 
the changes in the perifocal zone and in the redisual tu-
mor in case of fractioned radiation therapy during the 
treatment. The application of the multimodal scans to 
optimize visualization in re-planning may increase the 
quality of radiotherapy in treatment of malignant glial 
tumors in the classical regimen of fractionation.

Conclusion
Our method of treatment has been properly patent-

ed in the RF under Patent RF No. 2759405 C1. METH-
OD FOR ADJUVANT ADAPTIVE STEREOTACTIC 
RADIATION THERAPY IN THE TREATMENT OF 
PRIMARY MALIGNANT GLIAL BRAIN TUMORS.

The developed method of the adaptive stereotac-
tic radiation therapy designed to treat the primary 
malignant glial tumors of the brain allows tracing 
the changes in the configuration of the post-surgery 
cavity, the residual tumor and the brain structures in 
the course of radiation therapy and adapting the treat-
ment plan that may make possible to increase efficacy 
and tolerability of radiation therapy as well as reduce 
radiation doses to normal structures in the brain that 
needs further investigation. 
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Abstract
The aim of the study was to develop a mathematical model of the 
risks of the cardiovascular system based on the selected factors 
affecting cardiovascular diseases (CVD) and to test the developed 
mathematical model on a sample of clinical examples. CVD risk 
factors was grouped by types: biological indicators (anthropomet-
ric, biochemical, morphological, physiological), disease indicators, 
social indicators. An assessment of the degree of risk for each of 
the indicators was carried out by calculating the degree of risk us-
ing the membership formula, then evaluating the hazard class (ac-
cording to the degree of risk) using a logical-linguistic model and a 
training algorithm for the neural fuzzy classifier of the network. The 
correctness of the risk determination by the developed model was 
confirmed by the analyzed 60 verified cases of acute cerebrovas-
cular accident (18 men and 42 women). The analysis of the test re-
sults of the constructed neuro-fuzzy classifier allows us to conclude 
that it works satisfactorily even when using incomplete informa-
tion, which makes it possible to use it for prompt decision-making. 
The results of testing on clinical examples, with an acceptable level 
of significance of a type I error of 0.05, showed that the risk was 
determined correctly. The factors influencing the risk of CVD are 
identified and designated as the corresponding linguistic variables. 
A logical-linguistic model was built, from which a transition was 
made to a hybrid neuro-fuzzy classifier, which allows assessing the 
influence of the identified factors on the level of risk of CVD. As 
a result of approbation of the model of intellectual digitalization 
of risks of the cardiovascular system on real clinical examples, it 
was confirmed that the risk was determined correctly, which means 
that it is possible to assert about the prospects for introducing this 
model into clinical practice and guaranteeing medical specialist 
more accurate diagnosis and optimization of their activities.
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Introduction
Mortality from cardiovascular diseases (CVD) is 

far ahead of mortality from infectious and oncological 
diseases [1]. The World Health Organization (WHO) 
estimates that in 2012, for example, 17.5 million peo-
ple died from CVD worldwide, representing 31% of 
all global deaths [2], and by 2030 about 23.6 million 
people will die from CVD each year [3]. CVD is the 
leading cause of death in the Russian Federation, ac-
counting for 57% of the total mortality [4]. CVD is 
the most common cause of hospitalizations and dis-
abilities of the population of the Russian Federation. 
The economic damage from the CVD in the Russian 
Federation is about 3% of the country’s gross domes-
tic product [5]. These rates are still among the highest 
in the world, exceeding similar values in developed 
countries by 4–6 times [6].

In world practice, the risks of CVD are assessed 
on various scales, for example, on the Framingham 
scale or on a more complete scale Systematic Coro-
nary Risk Evaluation (SCORE) [7–8]. But its assess 
only four factors, while the rest are simply ignored, 
despite the fact that it’s are included in various nation-
al recommendations [9–11]. There are similar scales 
for assessing the risks of diseases that indirectly affect 
the cardiovascular system. Such a scale exists to assess 
the risk of developing diabetes mellitus (DM) [12], it 
considers eight factors, while in reality there are much 
more [13]. It is worth noting that there is no scale that 
analyzes most of the CVD indicators listed in the clin-
ical recommendations. 

National recommendations from different coun-
tries highlight the following indicators affecting the 
risks of CVD: age, gender, body mass index, waist, 
low-density lipoproteins (LDL), triglycerides (TG), 
glycated hemoglobin (GH), glomerular filtration rate 
(GFR), diameter of the left ventricle (DLV), left atrial 
size (LAS), left ventricular ejection fraction (LVEF), 
systolic blood pressure (SBP), pulse (P). The presence 
of diseases is taken into account: DM, arterial hyper-
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tension (AH), myocardial infarction (MI), atrial fibril-
lation (AF), speech and motor disorders in the struc-
ture of neurological deficits, as well as social factors 
(smoking, alcohol consumption), hypodynamia, psy-
chotraumatic and genetic factors [9–11, 13]. It should 
be noted that the current (2021) recommendations do 
not sufficiently say about the impact of coronavirus 
infection on CVD [14, 15]. At the same time, all these 
indicators affect the CVD, and there are also a large 
number of factors the influence of which on CVD is 
not fully understood [16].

Thus, there are an extensive number of factors af-
fecting CVD, but there is no generally accepted uni-
fied assessment of these influences. Hence the obvious 
need to create a mathematical model of CVD risk fac-
tors in order to combine extensive but disparate in-
formation into one common actually working model.

To achieve this goal, the authors set the following 
tasks:
1) identify the most significant of CVD risk factors;
2) develop a mathematical model for assessing car-

diovascular risk based on the identified factors;
3) to approbate the developed mathematical model.

Materials and methods
We propose to group the factors affecting the CVD 

by their types: biological indicators (anthropometric, 
biochemical, morphological, physiological), indica-
tors of the presence of diseases, indicators of social 
factors. All indicators are ranked according to the de-
gree of risk in accordance with the values of national 
recommendations [9–11, 13, 16].

Anthropometric indicators: age (A), gender (G), 
body mass index (BMI), waist (W). Indicators accord-
ing to the degree of risk of a person’s: extremely high 
(over 70 years), very high (60-69 years), high (50-59 
years), medium (40-49 years), low (30-39 years), and 
very low (up to 30 years). Indicators according to the 
degree of risk, depending on the sex of a person, are 
ranked as high in men and low in women. Indicators 
by the degree of risk depending on the BMI: high 
(more than 30.0 kg/m²), medium (25.0–29.9 kg/m²), 
low (8.5–24.9 kg/m²). Indicators by the degree of risk 
of waist: high (more than 102 cm in men and from 94 
to 102 cm in women) and low (from 88 to 102 cm in 
men and from 80 to 93 cm in women).

Biochemical indicators: amount of LDL, amount 
of TG, amount of GH (HbA1c), GFR. Indicators on 
the degree of risk depending on the amount of LDL: 

high (3.0), medium (2.0), and low (1.4 mmol/l). Indi-
cators for the degree of risk depending on the amount 
of TG: high (more than 2.3), medium (1.7–2.2), low 
(less than 1.7 mmol/l). Indicators of the degree of risk 
depending on HbA1c: high (3.5 and more), medium 
(5.5–6.4), low (less than 5.5 mmol/l). Indicators of the 
degree of risk depending on GFR: high (less than 60 
ml/min.), medium (5.5–80 ml/min.), low (more than 
80 ml/min.).

Morphological indicators: DLV and LAS. Indica-
tors of the degree of risk from DLV: high (5.6 cm and 
more), low (up to 5.6 cm). Indicators for the degree of 
risk depending on LAS: high (4.1–4.6 cm in men and 
3.9–4.2 cm in women), low (3.0–4.0 cm in men and 
2.7–3.8 cm in women).

Physiological indicators: LVEF, SBP, P. Indicators 
of the degree of risk of LVEF: high (less than 45 ml), 
medium (45–54 ml), low (55 ml and more). SBP risk 
indicators: high (above 140 mm Hg or below 90 mm 
Hg), medium (120–139 mm Hg), low (below 120 mm 
Hg but above 90 mm Hg). Indicators of the degree of 
risk from P: high (more than 80 beats/min. and less 
than 50 bpm), medium (60-80 bpm), low (50-60 bpm).

Nosological indicators: DM, AG, AF, MI, acute 
cerebrovascular accident (ACVA; speech, motor and 
other disorders in the structure of neurological defi-
cits). Indicators for the degree of risk depending on 
the DM: very high (there are pronounced complica-
tions – polyneuropathy, nephropathy, diabetic foot), 
high (there are unexpressed complications, onset of 
polyneuropathy), medium (DM without complica-
tions), low (no DM). Indicators for the degree of risk 
of AG: very high (AG with the defeat of two or more 
target organs), high (AG with the defeat of one target 
organ), medium (AG without lesions of target organs), 
low (no AG). Indicators for the degree of risk of AF: 
high (there is a paroxysmal/persistent form), medium 
(there is a permanent form), low (no). Indicators of 
the degree of risk of MI: high (there is transmural MI), 
medium (there is non-transmural MI), low (no MI). 
Indicators by degree of risk depending on ACVA: very 
high (there is a neurological deficit for more than 21 
days), high (there is a neurological deficit from 1 to 21 
days), medium (there is a neurological deficit up to 1 
day), low (there is no neurological deficit).

Social indicators: smoking (S), alcohol consump-
tion (AC), hypodynamia (GD), psychotraumatic fac-
tors (PF), genetic factors (GF). Indicators for the de-
gree of risk from S: high (more than 10 cigarettes per 
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day), medium (less than 10), low (no). Indicators of 
the risk of AC (by alcohol): high (more than 150 g/
day in men, more than 100 g/day in women), medium 
(75–150 g/day in men, 50–100 g/day in women), low 
(0–75 g/day in men, 0–50 g/day in women). GD risk 
indicators: high (less than 5,000 steps per day), me-
dium (5,000–10,000 steps per day), low (more than 
10,000 steps per day). PF indicators: high (a person 
is not stress-resistant), medium (stress-resistant), low 
(no reaction to stress). GF indicators: extremely high 
(2 parents and all siblings under 50 years of age have 
any or a combination of ACVA, MI, AF, AH, DM), 
very high (2 parents and all sibs over 50 years old, or 1 
parent or 1 sibs under 50 years old have any or a com-
bination of ACVA, MI, AF, AH, DM), high (2 parents 
or all sibs over 50 years old, or 1 parent or 1 sibs under 
50 years of age have any or a combination of ACVA, 

MI, AF, AH, DM), low (1 parent or 1 cibs over 50 years 
of age have any or a combination of ACVA, MI, AF, 
AH, DM), very low (do not have any of ACVA, MI, 
AF, AH, DM).

Values and their ranges (for each of the indicators 
and for each degree of impact on CVD risks) were tak-
en from national recommendations [9–11, 13]. How-
ever, it should be noted that we have introduced our 
own indicators to simplify their assessment in some 
cases. In addition to the indicators taken from the rec-
ommendations, we added our own scale 0–10 to each 
indicator, where 0 is the minimum and 10 is the max-
imum value of the indicator.

Based on linguistic variables (Table 1), we deter-
mined the hazard class: “Very High Risk” (VHR), 
“High Risk” (HR), “Medium Risk” (MR), “Low Risk” 
(LR), No Risk (NR).

Table 1 
Linguistic variables, term sets, value ranges and membership functions

Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

I. Biological indicators
Anthropometric

1. Age (A), years Extremely high Over 70 ( ) 0; 70
1 1 100( ) cos , 70 100
2 2 30

f x x
xf x x

 

      
 

Very high 60-69 ( ) 0; 60
1 1 69( ) cos , 60 69
2 2 9

( ) 0; 70

f x x
xf x x

f x x

 

      
 
 

High 50-59 ( ) 0; 50
1 1 59( ) cos , 50 59
2 2 9

( ) 0; 60

f x x
xf x x

f x x

 

      
 
 

Medium 40-49 ( ) 0; 40
1 1 44( ) cos , 40 44
2 2 4
1 1 49( ) cos , 44 49
2 2 5

( ) 0; 50

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low 30-39 ( ) 0; 30
1 1 39( ) cos , 30 39
2 2 9

( ) 0; 40

f x x
xf x x

f x x

 

      
 
 

Very low Up to 30 ( ) 0; 30
1 1 30( ) cos , 0 30
2 2 30

f x x
xf x x
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Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

2. Gender (G) High Male 
(5-10)

( ) 0; 0
1 1 10( ) cos , 5 10
2 2 5

( ) 0; 5

f x x
xf x x

f x x

 

      
 
 

Low Female 
(0-5)

( ) 0; 5
1 1 5( ) cos , 0 5
2 2 5

( ) 0; 10

f x x
xf x x

f x x

 

      
 

 

3. Body mass index (BMI) High Above 30 ( ) 0; 30
1 1 40( ) cos , 30 40
2 2 10

f x x
xf x x

 

      
 

Medium 25-30 ( ) 0; 25
1 1 27.5( ) cos , 25 27.5
2 2 2.5
1 1 30( ) cos , 27.5 30
2 2 2.5

( ) 30

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low 18,5-25 ( ) 0; 18.5
1 1 25( ) cos , 18.5 25
2 2 7.5

( ) 0; 25

f x x
xf x x

f x x

 

      
 
 

4. Waist (W), cm High Men 
(over 102)

( ) 0; 102
1 1 110( ) cos , 102 110
2 2 8

f x x
xf x x

 

      
 

Women 
(94-102)

( ) 0; 94
1 1 102( ) cos , 94 102
2 2 8

( ) 0; 102

g x x
xg x x

g x x

 

      
 
 

Low Men
(88-102)

( ) 0; 88
1 1 102( ) cos , 88 102
2 2 14

( ) 0; 102

f x x
xf x x

f x x

 

      
 
 

Women
(80-93)

( ) 0; 80
1 1 88( ) cos , 80 88
2 2 8

( ) 0; 88

g x x
xg x x

g x x

 

      
 
 

Biochemical
5. Low-density lipoproteins 
(LDL), mmol/l

High 3,0 
(7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x

 

      
 

Medium 2,0 
(4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x
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Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

Low 1,4 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

6. Triglycerides (TG) High More than 2,3 ( ) 0; 2.3
1 1 5( ) cos , 2.3 5
2 2 3.7

f x x
xf x x

 

      
 

Medium 1,7-2,3 ( ) 0; 1.7
1 1 2.0( ) cos , 1.7 2.0
2 2 0.3
1 1 2.3( ) cos , 2.0 2.3
2 2 0.3

( ) 0; 2.3

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low Less than 1,7 ( ) 0; 1.7
1 1 1.7( ) cos , 0 1.7
2 2 1.7

f x x
xf x x

 

      
 

7. Glycated hemoglobin 
(HbA1c), mmol/mol

High 6,5 and more ( ) 0; 6.5
1 1 10( ) cos , 6.5 10
2 2 3.5

f x x
xf x x

 

      
 

Medium 5,5-6,4 ( ) 0; 5.5
1 1 6.0( ) cos , 5.5 6.0
2 2 0.5
1 1 6.4( ) cos , 6.0 6.4
2 2 0.4

( ) 0; 6.4

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low 5,5 and less ( ) 0; 5.5
1 1 5.5( ) cos , 0 5.5
2 2 5.5

f x x
xf x x

 

      
 

8. Glomerular filtration rate 
(GFR), ml/min

High Less than 60 ( ) 0; 60
1 1 60( ) cos , 0 60
2 2 60

f x x
xf x x

 

      
 

Medium 60-80 ( ) 0; 60
1 1 70( ) cos , 60 70
2 2 10
1 1 80( ) cos , 70 80
2 2 10

( ) 0; 80

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low More than 80 ( ) 0; 80
1 1 100( ) cos , 80 100
2 2 20

f x x
xf x x

 

      
 

Morphological
9. Diameter of the left 
ventricle (DLV), cm

Big 5,6 and more ( ) 0; 5.6
1 1 10( ) cos , 5.6 10
2 2 4.4

f x x
xf x x
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Small Up to 5.6 ( ) 0; 5.6
1 1 5.6( ) cos , 0 5.6
2 2 5.6

f x x
xf x x

 

      
 

10. Left atrial size (LAS), cm High Men 
(4,1-4,6)

( ) 0; 4.1
1 1 4.6( ) cos , 4.1 4.6
2 2 0.5

( ) 0; 4.6

f x x
xf x x

f x x

 

      
 
 

Women 
(3,9-4,2)

( ) 0; 3.9
1 1 4.2( ) cos , 3.9 4.2
2 2 0.3

( ) 0; 4.2

f x x
xf x x

f x x

 

      
 
 

Low Men 
(3,0-4,0)

( ) 0; 3.0
1 1 4( ) cos , 3 4
2 2 1

( ) 0; 4.0

f x x
xf x x

f x x

 

      
 

 

Women 
(2,7-3,8)

( ) 0; 2.7
1 1 3.8( ) cos , 2.7 3.8
2 2 1.1

( ) 0; 3.8

g x x
xg x x

g x x

 

      
 
 

Physiological
11. Left ventricular ejection 
fraction (LVEF), ml

High Less than 45 ( ) 0; 45
1 1 45( ) cos , 0 45
2 2 45

f x x
xf x x

 

      
 

Medium 45-54 ( ) 0; 45
1 1 50( ) cos , 45 50
2 2 5
1 1 54( ) cos , 50 54
2 2 4

( ) 0; 54

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low 55 and more ( ) 0; 55
1 1 64( ) cos , 55 64
2 2 9

f x x
xf x x

 

      
 

12. Systolic blood pressure 
(SBP), mm Hg

High More than 140, 
less than 90

( ) 0; 140
1 1 160( ) cos , 140 160
2 2 20

( ) 0; 90
1 1 90( ) cos , 0 90
2 2 90

f x x
xf x x

g x x
xg x x

 

      
 
 

      
 

Medium 120-139 ( ) 0; 120
1 1 129( ) cos , 120 129
2 2 9
1 1 139( ) cos , 129 139
2 2 10

( ) 0; 139

f x x
xf x x

xf x x

f x x
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Low Less than 120 ( ) 0; 120
1 1 120( ) cos , 0 120
2 2 120

f x x
xf x x

 

      
 

13. Pulse (P), bpm High More than 80, 
less than 50

( ) 0; 80
1 1 100( ) cos , 80 100
2 2 20

( ) 0; 50
1 1 50( ) cos , 0 50
2 2 50

f x x
xf x x

g x x
xg x x

 

      
 
 

      
 

Medium 60-80 ( ) 0; 60
1 1 70( ) cos , 60 70
2 2 10
1 1 80( ) cos , 70 80
2 2 10

( ) 0; 80

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low 50-60 ( ) 0; 50
1 1 60( ) cos , 50 60
2 2 10

( ) 0; 60

f x x
xf x x

f x x

 

      
 
 

II. Presence of diseases
1. Diabetes mellitus (DM) Very high There are 

pronounced 
complications 
(polyneuropa-
thy, nephrop-
athy, diabetic 
foot) (9-10)

( ) 0; 9
1 1 10( ) cos , 9 10
2 2 1

f x x
xf x x

 

      
 

High There are 
unexpressed 
complications 
(the beginning 
of polyneurop-

athy) (6-8)

( ) 0; 6
1 1 8( ) cos , 6 8
2 2 2

( ) 0; 8

f x x
xf x x

f x x

 

      
 

 

Medium There are no 
complications 

(3-5)

( ) 0; 3
1 1 4( ) cos , 3 4
2 2 1
1 1 5( ) cos , 4 5
2 2 1

( ) 0; 5

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

2. Arterial hypertension 
(AG)

Very high There is a 
defeat of two 

or more target 
organs (9-10)

( ) 0; 9
1 1 10( ) cos , 9 10
2 2 1

f x x
xf x x

 

      
 

High There is with 
the defeat of 
one target 

organ 
(6-8)

( ) 0; 6
1 1 8( ) cos , 6 8
2 2 2

( ) 0; 8

f x x
xf x x

f x x
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Medium There is no 
defeat of 

target organs 
(3-5)

( ) 0; 6
1 1 7( ) cos , 6 7
2 2 1
1 1 8( ) cos , 7 8
2 2 1

( ) 0; 8

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

3. Atrial fibrillation (AF) High There is a 
paroxysmal/

persistent form 
(7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x

 

      
 

Medium There is a 
permanent 

form 
(4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

4. Myocardial infarction 
(MI)

High There is a 
transmural 

(7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x

 

      
 

Medium There is a non-
transmural 

(4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

5. Acute cerebrovascular 
accident (ACVA): speech, 
motor and other disorders 
in the structure of 
neurological deficits

Very high There is a 
neurological 

deficit for 
more than 21 

days 
(9-10)

( ) 0; 9
1 1 10( ) cos , 9 10
2 2 1

f x x
xf x x

 

      
 

High There is a 
neurological 
deficit from 1 

to 21 days 
(6-8)

( ) 0; 6
1 1 8( ) cos , 6 8
2 2 2

( ) 0; 8

f x x
xf x x

f x x

 

      
 

 

Medium There is a 
neurological 
deficit up to 

1 day 
(3-5)

( ) 0; 3
1 1 4( ) cos , 3 4
2 2 1
1 1 5( ) cos , 4 5
2 2 1

( ) 0; 5

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 



Issue 22. May 2022 | Cardiometry | 85

Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

III. Social factors

1. Smoking (S)
Smoking index (SI): 
experience, number of 
cigarettes = 20

High SI more than 
10 

(7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x

 

      
 

Medium SI less than 10 
(4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

2. Alcohol consumption 
(AC): alcohol, g/day

High
Medium

Men 
(over 150)

( ) 0; 150
1 1 200( ) cos , 150 200
2 2 50

f x x
xf x x

 

      
 

Women 
(over 100)

( ) 0; 100
1 1 150( ) cos , 100 150
2 2 50

f x x
xf x x

 

      
 

Low
High

Men 
(75-150)

( ) 0; 75
1 1 112.5( ) cos , 75 112.5
2 2 37.5
1 1 150( ) cos , 112.5 150
2 2 37.5

( ) 0; 150

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Women 
(50-100)

( ) 0; 50
1 1 75( ) cos , 50 75
2 2 25
1 1 100( ) cos , 75 100
2 2 25

( ) 0; 100

g x x
xg x x

xg x x

g x x

 

      
 
      

 
 

Medium Men 
(0-75)

( ) 0; 75
1 1 75( ) cos , 0 75
2 2 75

f x x
xf x x

 

      
 

Women 
(0-50)

( ) 0; 50
1 1 50( ) cos , 0 50
2 2 50

g x x
xg x x

 

      
 

3. Hypodynamia (GD) High Less than 5000 
steps (7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x
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Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

Medium 5000 to 10000 
steps (4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low More than 
10000 steps 

(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

4. Psychotraumatic factors 
(PF)

High Unstable 
(7-10)

( ) 0; 7
1 1 10( ) cos , 7 10
2 2 3

f x x
xf x x

 

      
 

Medium Stress 
resistance 

(4-6)

( ) 0; 4
1 1 5( ) cos , 4 5
2 2 1
1 1 6( ) cos , 5 6
2 2 1

( ) 0; 6

f x x
xf x x

xf x x

f x x

 

      
 

      
 

 

Low No 
(0-3)

( ) 0; 3
1 1 3( ) cos , 0 3
2 2 3

f x x
xf x x

 

      
 

5. Genetic factors (GF):
ACVA, MI, AF, AH, DM

Extremely high Two parents 
and all siblings 
under 50 years 

old (10)

( ) 0; 10
1 1 10( ) cos , 10
2 2 1

f x x
xf x x

 

     
 

Very high Two parents 
and all sibs 

over 50 years 
old / One 

parent or one 
sibs under 50 

years old 
(8-9)

( ) 0; 8
1 1 9( ) cos , 8 9
2 2 1

( ) 0; 9

f x x
xf x x

f x x

 

      
 

 

High Two parents 
or all siblings 
over 50 years 
of age (6-7)

( ) 0; 6
1 1 7( ) cos , 6 7
2 2 1

( ) 0; 7

f x x
xf x x

f x x

 

      
 

 

Medium One parent or 
one sibs under 

50 
(4-5)

( ) 0; 4
1 1 4.5( ) cos , 4 4.5
2 2 0.5
1 1 5( ) cos , 4.5 5
2 2 0.5

( ) 0; 5

f x x
xf x x

xf x x

f x x

 

      
 

      
 
 

Low One parent or 
one sibs over 
50 years old 

(3-2)

( ) 0; 2
1 1 3( ) cos , 2 3
2 2 1

( ) 0; 3

f x x
xf x x

f x x
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Linguistic variables made it possible to build a log-
ical-linguistic model, represented by a set of rules, a 
fragment of which is presented below:

IF A is Extremely high AND G is High AND BMI 
is High AND W is High AND LDL is High AND TG 
is High AND HbA1c is High AND GFR is High AND 
DLV is High AND LAS is High AND LFEV is High 
AND SBP is High AND P is High AND DM is Very 
high AND AG is Very high AND AF is High AND MI 
is High AND ACVA is Very high AND S is High AND 
AC is High AND GD is High AND PF is High AND 
GF is Extremely high THEN VHR
⁞
IF A is Very high AND G is High AND BMI is 

High AND W is High AND LDL is High AND TG 
is High AND HbA1c is High AND GFR is High AND 
DLV is Big AND LAS is High AND LFEV is High 
AND SBP is High AND P is High AND DM is High 
AND AG is High AND AF is High AND MI is High 
AND ACVA is High AND S is High AND AC is High 
AND GD is High AND PF is Low AND GF is Very 
high THEN VHR
⁞
IF A is Medium AND G is Low AND BMI is Medi-

um AND W is Low AND LDL is High AND TG is Me-
dium AND HbA1c is Low AND GFR is Low AND DLV 
is Low AND LAS is Low AND LFEV is Low AND SBP 
is High AND P is Low AND DM is Low AND AG is 
Low AND AF is Low AND MI is High AND ACVA is 
Low AND S is Low AND AC is Low AND GD is Low 
AND PF is Low AND GF is Low THEN VHR
⁞
IF A is High AND G is High AND BMI is Medium 

AND W is High AND LDL is High AND TG is High 
AND HbA1c is High AND GFR is High AND DLV is 
Big AND LAS is High AND LFEV is High AND SBP 

Linguistic variables, 
designation and dimension Term sets Value ranges Membership functions

Very low No (1-0) ( ) 0; 1
1 1 1( ) cos , 0 1
2 2 1

f x x
xf x x

 

      
 

Hazard class
1. Very high risk (VHR)

2. High risk (HR)
3. Medium risk (MR)

4. Low risk (LR)
5. No risk (NR)

is High AND P is Medium AND DM is High AND 
AG is Medium AND AF is High AND MI is High 
AND ACVA is High AND S is High AND AC is High 
AND GD is High AND PF is Low AND GF is High 
THEN HR
⁞
IF A is High AND G is High AND BMI is Medium 

AND W is High AND LDL is Medium AND TG is 
 Medium AND HbA1c is Medium AND GFR is Medi-
um AND DLV is Big AND LAS is High AND LFEV 
is Medium AND SBP is Medium AND P is Medium 
AND SD is Medium AND AG is Medium AND AF 
is Medium AND MI is High AND ACVA is Medium 
AND S is Medium AND AC is Medium AND GD is 
Medium AND PF is Medium AND GF is Medium 
THEN HR
⁞
IF A is Medium AND G is Low AND BMI is Medi-

um AND W is High AND LDL is Medium AND TG is 
Medium AND HbA1c is Medium AND GFR is Medi-
um AND DLV is Low AND LAS is High AND LFEV 
is Medium AND SBP is Medium AND P is Medium 
AND DM is Medium AND AG is Medium AND AF 
is Medium AND MI is Medium AND ACVA is Medi-
um AND S is Medium AND AC is Medium AND GD 
is Medium AND PF is Medium AND GF is Medium 
THEN MR
⁞
IF A is Low AND G is Low AND BMI is Low 

AND W is Low AND LDL is Low AND TG is Low 
AND HbA1c is Low AND GFR is Low AND DLV is 
Low AND LAS is Low AND LFEV is Low AND SBP is 
Low AND P is Low AND DM is Low AND AG is Low 
AND AF is Low AND MI is Low AND ACVA is Low 
AND S is Low AND AC is Low AND GD is Low AND 
PF is Low AND GF is Low THEN LR
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⁞
IF A is Very low AND G is Low AND BMI is Low 

AND W is Low AND LDL is Low AND TG is Low 
AND HbA1c is Low AND GFR is Low AND DLV is 
Low AND LAS is Low AND LFEV is Low AND SBP is 
Low AND P is Low AND DM is Low AND AG is Low 
AND AF is Low AND MI is Low AND ACVA is Low 
AND S is Low AND AC is Low AND GD is Low AND 
PF is Low AND GF is Very low THEN NR

Simulation studies using the constructed logi-
cal-linguistic model were carried out using T- and 
S-norms, as shown in Table. 2.

In view of the fact that conducting simulation stud-
ies using the logical-linguistic model is a rather com-
plex process, we will make the transition from a sys-
tem of rules to a neural network [17]. The structure of 

the resulting hybrid neuro-fuzzy classifier is shown in 
Fig. 1; when tuning it, the T- and S-norms were used, 
presented in Table 2.

Consider the content aspects of the selected layers 
in Fig. 1 [18].

Layer 1. Degrees of membership of input variables 
to the fuzzy sets defined for them Aij are formed at the 
output of the elements of this layer:

 

1 1( ) cos cos ,
2 2ij

ij ij
A ij

ij ij

x bx
b a

           

where aij, bij are the parameters of the membership 
function. 

The initial values of these parameters are set in 
such a way that the membership functions satisfy the 
properties of completeness, normality and convexity. 
The values of these parameters are adjusted during 

Table 2 
Examples of the most commonly used T- and S-norms 

T(a, b) S(a, b) Parameters

min {a, b} max {a, b}

a · b a + b = a · b

max {0, a + b –1} min {1, a + b}

, 1
, 1
0, , 1

a if b
b if a

if a b

 
 
 

, 0
, 0
0, , 0

a if b
b if a

if a b

 
 
 

 max , ,
ab
a b   

(1 )(1 )
min (1 ),(1 ),

a b
a b

 
  

γ ∊ [0, 1]

(1 )( )
ab

a b ab     
(2 )

(1 )
a b ab

ab
   
   

γ > 0

1
1

1 11 ( 1) ( 1)
a b

      
 

1
11

1 1( 1) ( 1)
a b

 


    
 

γ > 0

1
1

1 1 1
a b



 
   
 

1
11

1 1 1
(1 ) (1 )a b



 


     

γ > 1

 
1

1 (1 ) (1 ) (1 ) (1 )a b a b            
1

a b a b     
γ > 0

 
1

max 0,1 (1 ) (1 )a b  
      
  

1

min 1, ( )a b  
   
  

γ ≥ 0

( 1)( 1)log 1
1

a b


    
 

  

1 1

1 log 1
1

a b 


  

  
  

0 ≤ γ <1

max {0, (γ – 1)(a + b) – 1 – γab} min {1, a + b + γab} γ > –1
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the network training process based on the gradient 
method.

Layer 2. Each element of this layer is a fuzzy “I” neu-
ron, the output signal of which represents the level of op-
eration of a fuzzy rule relative to the categorized image.

Layers 3–4. The elements of these layers are de-
signed to weightedly sum the output values of the el-
ements of the previous layer. Values at the outputs of 
Layer 4 elements are formed using activation functions 
of the sigmoid type. These outputs are interpreted as 
the degree of membership of the presented object to 
the corresponding class.

A given system of fuzzy rules allows you to get 
training images. The output of the i-th element of the 
hidden layer of the network is calculated as follows:

 1
,

m

ki ij kj
j

O f W A


 
   

 


and the output layer element generates a value

 1
,

r

ki i ki
i

O f V A


 
  

 


where f(z) is unipolar transfer function, e.g. 
f(z) = ((1)/1 + exp(–z)); Wij, Vi are fuzzy weights of the 
elements of the hidden and output layers, respectively; 
Akj is fuzzy input.

Of particular importance are the issues related to 
the choice of T- and S-norms according to Table 1, the 
optimal choice of which allows you to reduce the time 
for setting up a neural fuzzy network and, as a conse-
quence, to increase the efficiency of the classifier.

Algorithm for setting a neuro-fuzzy classifier
The fuzzy outputs of each network element are cal-

culated as sets of α-levels relative to fuzzy inputs and 
weights.

Figure 1. Structure of hybrid neuro-fuzzy classifier
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Let us denote the sets of α-levels of the calculated 
output of the Ok, the target output of the Bk, the weights 
of the output element of the Vi and the weights of the 
elements of the hidden layer of the Wij respectively as

 [ ] ( ),L
k kO O    ( ),R

kO   [ ] ( ),L
k kB B    ( ),R

kB   

 [ ] ( ),L
i iV V    ( ),R

iV   [ ] ( ),L
ij ijW W    ( ),R

ijW   

 для [0,1], 1,..., ,i r 1,..., .j m

Since the function f is strictly monotonically in-
creasing, the following expressions are valid:

 

1

1 1

[ ]

( ) , ( ) ,

r

k i ki
i

r rL R
i ki i ki

i i

O f V O

f V O f V O







 

  
   

  
    

            
    



 

where

 

 
   

1

1 1

[ ]

[ ] ( ) , [ ] ( )

m
ki ij kjj

m mL R
ij kj ij kjj j

O f W A

f W A f W A






 

    
     



 

The minimized target function is defined for each 
set of α-level as follows: ( ) : ( ) ( ),L L

k k ka a       где

 
 21( ) ( ) ( ) ,

2
L L L
k k ka B a O a    

 
 21( ) ( ) ( ) ,

2
R R R
k k ka B a O a    

i.e. ( )L
k a  denotes an error between the left boundaries 

of sets of α-levels of the target and calculated output 
values, and ( )R

k a  denotes an error between the right 
boundaries of sets of α-levels of the target and calcu-
lated output values.

Next, the error function for the k-th training image 
is formed:

 
( ).k k



   

This makes it possible to build a network training 
algorithm of this type for the error function ( )k  .

Assuming that the fuzzy weights of the neurons 
of the hidden layer have a symmetrical triangular 
shape, they can be represented by three parameters 

(1) (2) (3), , ,ij ij ij ijW w w w  defining the left border, center 
and right border, respectively Wij. Similarly, the fuzzy 
weights of the output neuron can be represented by 
the following three parameters (1) (2) (3), , ,i i i iV v v v  de-
fining the left border, center and right border, respec-
tively, Vi.

From symmetry of Wij and Vi is follow that

 

(1) (3)
(2) ,

2
ij ij

ij
w w

w


  
(1) (3)

(2) ,
2

i i
i

v vv 


 i = 1, …, r, j =1, …, m.

The change in weights relative to the objective 
function of the ( )k   is formed as follows:

 

(1) (1)
(1)

( )( ) ( 1),p
ij ij

ij
w t w t

w
 

    


 

(3) (3)
(3)

( )( ) ( 1),p
ij ij

ij
w t w t

w
 

    


where η is coefficient that sets the speed of learning; β 
is pulse constant; t is index that characterizes the cur-
rent point in time; j = 1, …, m.

Fuzzy weights (1) (2) (3), ,ij ij ij ijW w w w  are changed ac-
cording to the rules:

 
(1) (1) (1)( 1) ( ) ( ),ij ij ijw t w t w t  

  (3) (3) (3)( 1) ( ) ( ),ij ij ijw t w t w t    

 
(1) (3)

(2) ( ) ( )
( 1) .

2
ij ij

ij
w t w t

w t


 

Fuzzy weights (1) (2) (3), ,i i i iV v v v  are changed ac-
cording to the rules:

 
(1) (1) (1)( 1) ( ) ( ),i i iv t v t v t  

 
(3) (3) (3)( 1) ( ) ( ),i i iv t v t v t  

 
(1) (3)

(2) ( ) ( )( 1) .
2

i i
i

v t v tv t 
 

After weight change Wij in the event that its left 
border becomes larger than the right one, we use sim-
ple heuristic rules:

  (1) (1) (3)( 1) : min ( 1), ( 1) ,ij ij ijw t w t w t   

  (3) (1) (3)( 1) : max ( 1), ( 1) .ij ij ijw t w t w t   

Similar heuristics are used for scales :

  (1) (1) (3)( 1) : min ( 1), ( 1) ,i i iv t v t v t   

  (3) (1) (3)( 1) : max ( 1), ( 1) .i i iv t v t v t   

The above steps are performed for all k = 1, ..., n 
training images:  {(A1B1), …, (AnBn)}, где Ak = (Ak1, …, 
Akm). It is also believed that p values of sets  of α-levels 
are used to train a neural fuzzy network.
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Thus, the algorithm for training a neuro-fuzzy net-
work classifier is as follows:

Input: Initialization of fuzzy weights of network 
elements, current error E = 0, threshold value Emax; 
α = α1, α2, …, αi; n

k = 1;
do while (k < n) 
i = 1;
do while (i < n) 
α = ai;
E = 0;
do while E > Emax 
Aki;
Ok є neural.network(α);
E + E1;
neural.network(α) є neural.network(εk(α));
end while;
i++;
end while;
k++;
end while.
Algorithm testing. To verify the correctness of the 

developed model, we examined 60 clinical cases (18 
men and 42 women). Due to the specifics of the medi-
cal institution on the basis of which the study was con-
ducted, as well as due to certain social patterns, older 
patients predominate in the sample. In accordance 
with the proposed indicators, the model assesses their 
hazard class for CVD risk factors.

Statistical analysis. Statistical data processing was 
carried out using Microsoft Office Excel and Statistica 
6.1 software. Due to the unknown type of sample dis-
tribution, the Bernoulli distribution was used. When 
testing hypotheses, the results were considered statis-
tically significant at p < 0.05.

The work carried out complies with the ethical 
standards of the Declaration of Helsinki (2013) and the 
Rules of Good Clinical Practice, approved by the Order 
of the Ministry of Health of the Russian Federation 
dated 01.04.2016, No. 200n.

Results and discussion
After training using data from clinical practice, a 

neuro-fuzzy classifier is used to solve the classifica-
tion problem. For the hazard class “Very High Risk”, 
24 clinical studies were conducted for female patients 
of the “Extremely High (70+)” age group. The neural 
network incorrectly detected the risk of CVD in 4 cas-
es; the correct answers were in 20 cases.

These results made it possible to put forward the 
following hypotheses:

Basic hypothesis: H0 = p0 = 0.05 – results are incor-
rectly defined.

Alternative hypothesis: H1: p1 > 0.05 
Sequence n = 24 independent observations xn Ber-

noulli X ≈ B(p): the correct definition is the correct 
answer, all other outcomes are the wrong answer. The 
criterion for testing the basic hypothesis was based on 
observations of the total number of correct answers 
S. This random variable S has a binomial distribution 
S ≈ B(N; p), N = 24. With some tolerances (at p0 = 0.05, 
the random variable has a symmetric distribution) S 
can be approximated by a normally distributed ran-
dom variable. When testing the basic hypothesis H0, 
p0 = 0.05, let’s introduce a standardized random variable

 
1 0

[ ]( ) ,
[ ]

CT n NpS M ST T X S z
D S Npq


    

having approximately standard normal distribution 
N(0; 1). Then the critical area Кα hypothesis deviations H0 
with the level of significance of the error α = 0.05 equal:

 24;0.05{ :| | 1.71}.K T T z    

Observed value of the criterion

 
í àáë

24;0.95
4 24 0.05 2.64 1.71
24 0.95 0.05

T z 
    

 

does not fall into the critical area Кα.
Thus, H0: p0 = 0.95 not rejected (α = 0.05) against 

the background of an alternative hypothesis H1: p1 < 
0.95. According to the results of the study with the 
permissible level of significance of errors of the first 
kind α = 0.05 the risk is defined correctly.

Similar calculations were performed for all other 
age groups of patients belonging to each risk class. For 
the female, the results presented in tables 3–5 were ob-
tained. According to the results of clinical studies with 
an acceptable level of significance of the error of the 
first kind of 0.05, the risk is determined correctly.  Due 
to the peculiarities of the study, there are practically no 
patients whose age group we have defined as “low” or 
“very low”. Therefore, there are no age group data in 
the results presented in the tables.

When conducting similar calculations for male 
patients, the results presented in Table were obtained. 
6–8. According to the results of clinical studies with an 
acceptable level of significance of the error of the first 
kind of 0.05, the risk is determined correctly.
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Table 3
Compliance with the Hazard Class “Very High Risk” (VHR) of 
female patients
Age group Total 

number of 
patients

Very high 
risk (VHR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+)

25 24 20 4

Very high 
(60-69)

10 9 7 2

High 
(50-59)

4 4 2 2

Medium 
(40-49)

3 0 0 0

Table 4 
Compliance with the hazard class “High Risk” (HR) of female 
patients
Age group Total 

number of 
patients

High risk 
(HR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+)

25 4 3 1

Very high 
(60-69)

10 3 1 2

High 
(50-59)

4 0 0 1

Medium 
(40-49)

3 1 1 0

Table 5 
Compliance with the hazard class “Medium risk” (MR) of female 
patients

Age group
Total 

number of 
patients

Medium 
risk (MR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+) 25 3 2 1

Very high 
(60-69) 10 2 2 0

High 
(50-59) 4 4 2 2

Medium 
(40-49) 3 3 2 1

Table 6 
Compliance with the Hazard Class “Very High Risk” (VHR) of 
male patients

Age group
Total num-

ber 
of patients

Very high 
risk (VHR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+) 6 6 5 1

Very high 
(60-69) 5 4 3 1

Age group
Total num-

ber 
of patients

Very high 
risk (VHR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

High 
(50-59) 3 3 1 2

Medium 
(40-49) 4 1 1 0

Table 7 
Compliance with the hazard class “High Risk” (HR) of male pa-
tients

Age group
Total num-

ber 
of patients

High risk 
(HR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+) 6 3 1 2

Very high 
(60-69) 5 3 2 1

High 
(50-59) 3 1 0 1

Medium 
(40-49) 4 2 2 0

Table 8 
Compliance with the hazard class “Medium risk” (MR) of male 
patients

Age group
Total num-

ber 
of patients

Medium 
risk (MR)

Number of 
correctly 
defined

Number 
of erro-
neously 
defined

Extremely 
high (70+) 6 1 0 1

Very high 
(60-69) 5 2 0 2

High 
(50-59) 3 2 2 0

Medium 
(40-49) 4 2 1 1

Conclusion
Analysis of the test results, built neuro-fuzzy classi-

fier, allows us to conclude about its satisfactory opera-
tion even when using incomplete information, which 
makes it possible to use it for prompt decision-making 
[19-21].

The constructed neuro-fuzzy classifier is designed 
to assess cardiovascular risk and allows specialist doc-
tors in clinical practice to quickly assess the risks of 
CVR and make appropriate decisions even in the case 
of an incomplete set of input data. In the future, it is 
possible to expand the constructed neuro-fuzzy clas-
sifier by including additional relevant indicators, for 
example, characterizing the effect of coronavirus in-
fection on CVD.
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The factors influencing the risks of cardiovascular 
diseases are highlighted. Appropriate linguistic vari-
ables have been introduced for these indicators. Un-
like the existing scales, additional indicators available 
in the national recommendations are introduced into 
the neuro-fuzzy classifier. A logical-linguistic model 
was constructed, from which the transition to a hybrid 
neuro-fuzzy classifier was carried out, which made it 
possible to assess the influence of the selected factors 
on the risks of cardiovascular diseases, which was test-
ed on clinical examples.

As a result of approbation of the proposed intel-
lectual digitalization of the risks of the cardiovascular 
system on the example of clinical observations, the 
risk of cardiovascular events is determined correctly, 
which allows us to talk about the prospects for intro-
ducing this model into clinical practice and guarantees 
doctors a more accurate diagnosis and optimization of 
activities.
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Abstract
The article presents experimental evidence of the validity of our 
hypothesis that progress in the formation and development of 
self-control can be fixed by assessing heart rate variability using 
the calculation of the Baevsky stress index (SI). Confirmation has 
also been obtained that this sort of cardiometric indicators can 
be applied as an essential element of effective bio-feedback in 
the course of improving a person’s ability to control his/her own 
psycho-emotional state using game sand modeling techniques. 
It is shown that the use of cardiometry in the development of 
self-control skills by means of game sand modeling contrib-
utes to the systematic phased internalization of the orientation 
scheme by the person, which he/she needs to control his/her 
own psycho-emotional state. The data obtained also demon-
strate that the cardiometric measurements used in the course 
of such training help increase the rationality and awareness of 
the self-regulation skills to be formed and developed, and aid 
in strengthening the mindset for their constructive use in ev-
eryday life. 
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Introduction
Self-control is one of the key competencies required 

for most modern occupations, the most important 
personality trait of a successful person enjoying vigor-
ous and healthy growth. However we still have a rath-
er modest tooling for its formation and development. 
Even for the psychosomatic component of this quality, 
experts in the formation and development of self-con-
trol are guided by some manuals created in the middle 
of the last century devoted to autogenic training by Jo-
hannes Heinrich Schultz or progressive muscle relax-
ation technique by Edmund Jacobson [1, 2, 4]. At the 
same time, control over the process of formation and 
development of self-control remains still limited to 
different versions of the subjective self-assessments of 
the trainees’ achievements. For this purpose, attempts 
to instrumentally record some physiological reactions 
of test subjects are quickly reduced to tracing their 
galvanic skin reactions or changes in the parameters 
of electroencephalograms produced to various forms 
of self-hypnosis. But due to the ambiguity of the rela-
tionship between these indicators and the level of for-
mation and expression of self-control, the use of such 
instrumental techniques has not gone beyond some 
individual laboratory experiments [2, 7]. Meanwhile, 
our previous studies [5, 6, 8-19] suggest that progress 
in the formation and development of self-control can 
be evaluated by assessing heart rate variability using 
the Bayevsky stress index (SI). In particular, we have 
made this assumption taking into account the previ-
ously detected opportunities to use heart rate variabil-
ity for assessing various ego states of a person as well 
as the readiness to successfully overcome stressful sit-
uations. To test this hypothesis, the Game Sand Mod-
eling (GSM) technique has been chosen as a method 
for the formation and development of self-control, the 
diagnostic and corrective effectiveness of which is de-
scribed in detail by us in [1, 5]. Within the framework 
of this study, we have tested not only the capability to 
assess the degree of formation of self-control skills us-
ing heart rate variability. We have also identified the 
effectiveness of the application of this cardiometric 
indicator as an element of bio-feedback in the course 
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of improving a person’s ability to control his/her own 
psycho-emotional state using the techniques of game 
sand modeling. 

Materials and Methods
When testing the hypotheses outlined in our study, 

a series of experiments was conducted, in which first 
37 participants in the training sessions chose pairs 
of toy miniatures to indicate their psycho-emotional 
states as follows:

 – 1st pair: extreme self-dissatisfaction and obvious 
satisfaction with one’s own behavior;

 – 2nd pair: confusion and, vice versa, a feeling of 
complete control over the situation;

 – 3rd pair: experiencing negative and positive emo-
tions.
After that, the participants built their compositions 

in sand containers, in which it would be convenient 
for all the toy figurine characters they selected to live. 
According to the conditions of the experiment, each 
participant had to transform his/her composition in 
such a way that it would correspond as much as possi-
ble to his ideas about inner harmony, mental balance 
and a high level of self-control. Then each participant 
of the training session photographed his/her produced 
composition with a smartphone. Some samples of the 
taken pictures are shown in a Figure given herein. 

At the second stage, with the use of PC-assisted 
hemodynamic analyzers Cardiocode, the participants’ 
reactions were measured to each of the figurines they 
chose, and subsequently to the image of the compo-
sition created with their help, embodying inner har-
mony, mental balance and a high level of self-control. 
Using the algorithms embedded in the software of 
these recording devices, the Baevsky stress index (SI) 
was calculated for each test subject. The obtained val-
ues of SI were further used as individual indicators to 
show which of the states the currently updated states 
of this participant were approaching: either a negative 
or a positive state. 

At the third stage, each participant was asked to 
focus his/her attention on the miniature figurines rep-
resenting negative emotional states. At the same time, 
the cardiometric indicators of the reactions initiated 
by this task were recorded. 

At the final stage, each participant was asked to 
evoke in himself/herself that emotional state that ac-
companied the fixation on the image of a picture of 
inner harmony, mental balance and a high level of 

self-control. First, the organizers of the experiment 
asked each participant to use a photo of the corre-
sponding composition. And after receiving cardio-
metric confirmation that such a state had been really 
formed the participant was asked to evoke this state 
only with the help of an image of the situation restored 
in his/her memory. When the cardiometric indicators 
turned out to be closer to the initial values obtained 
during the demonstration of the corresponding imag-
es, the respondents were simply asked to induce a state 
of inner harmony, mental balance and a high level of 
self-control without any additional stimuli. Such an 
order of changing the used stimuli, from photographs 
of the corresponding compositions to the images of 
these compositions stored in the memory, and then to 
the memory flashback of the state being formed itself, 
actually reproduced the procedures of the purposeful 
internalization of the acquired orientation schemes. 
As is known, such an approach is widely used in the 
systematic phased formation of mental actions in the 
theory by P.Ya. Galperin [3]. 

The experiment was considered to be completed 
when the test subject’s cardiometric indicators were 
found to be closer in their values to the indicators ob-
tained, when demonstrating the image of the picture 
of inner harmony, mental balance and a high level of 
self-control, created by the test subject in question, as 
compared to the indicators obtained by fixing atten-
tion on negative psycho-emotional states.

Results and Discussion
For all participants of the described trainings at 

the final stage, the desired indicators of SI (i.e., close 
to those that were previously obtained by fixing the 
attention of the test subjects on the images of those 
compositions which embodied inner harmony, men-
tal balance and a high level of self-control) were re-
corded after two or three attempts to recall the desired 
state from their memory. As a rule, that state corre-
sponded to the values of SI, which ranged from 190 
to 480 arbitrary units. For most of the test subjects, 
fixing attention on the miniature figurines, which im-
plied their negative psycho-emotional states, was ac-
companied by heart rate fluctuations of the SI values 
in the range from 320 to 1900 arbitrary units. In their 
descriptions of the subjective sensations experienced 
therein, the respondents usually noted in themselves 
an unpleasant excitement and higher nervousness. 
However, 6 of 37 test subjects had another type of re-
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Figure 1. Examples of sand compositions, through which the participants of the trainings indicated the state of inner harmony, 
mental balance and a high level of their self-control



98 | Cardiometry | Issue 22. May 2022

action to the figurines, which referred to the negative 
psycho-emotional states for them. For those subjects, 
the SI values were found in the range from 70 to 280 
arbitrary units. In that case, the respondents usually 
noted that they associated the selected figurines with 
paralyzing powerlessness, reduced readiness to over-
come some life’s difficulties. 

More than half of the participants in the described 
experiments noted in the compositions they creat-
ed the presence of one or more miniature figurines, 
which acted as a kind of a driver for them, a key incen-
tive to start up the required experiences. They noticed 
that in order to form the desired state at the final stag-
es, it was enough for them to remember not the entire 
composition as a whole, but exactly those individual 
miniature figurines in question. At the same time, 
they noticed the significance of the composition they 
created, which helped more clearly fix the desired ex-
perience. Three of the participants in the experiments 
even asked to give them such figurines in place of the 
other that they were ready to give as an exchange for 
that sort of “transitional objects”. In this case, in es-
sence, everything happened that Donald Winnicott 
described in his theory of object relations as the emo-
tional enrichment of the subject, the expansion of his 
ability to control his/her state by forming an associa-
tive connection between certain emotional states and 
certain objects. It is also noteworthy that, according to 
Winnicott, in such cases, experienced physically posi-
tive excitation may occur. The validity of this assump-
tion was further confirmed by the fact that some spec-
ified participants in our study subsequently repeatedly 
used the figurines they chose to combat feelings of 
anxiety and even overcome some panic attacks which 
arose in them. 

In their self-reports, almost all participants in one 
way or another noted their positive significance of the 
use of cardiometric measurements. In self-reports, it 
was indicated that a visual demonstration of the objec-
tive indicators of changes in their psycho-emotional 
state helped believe in oneself and strengthened the 
willingness to apply the acquired skills in everyday 
practice. It was also noted that such control support-
ed focusing on finding the proper guidelines, when 
managing their psychological condition. It was also 
highlighted that the objective assessment of the psy-
cho-emotional state, actualized at the testing moment, 
with the use of cardiometry, has accelerated its target-
ed improvement, in opinion of the test subjects. 

In conclusion, it should be stated that later more 
than half of the participants in the described experi-
ments reported their positive changes in their sleep. In 
their opinion, they began to sleep better and experi-
ence fewer disturbing or frightening dreams. In addi-
tion, on the first days after the end of trainings, some 
of these subjects’ dreams acquired an unusually col-
orful and positive emotional richness for them. Upon 
awakening, it initiated in them either an emotional 
upsurge or a feeling of a pleasant surprise. 

Some participants in the described sessions experi-
enced later some kind of insight about what happened 
to them in the course of the experiments. They noted 
that after weeks or even months it “suddenly became 
clear” to them, “of course it occurred to them” what 
some figurines, plots and experienced sensations they 
had chosen meant. Such insights were usually per-
ceived as something meaningful, and they were usu-
ally accompanied by a feeling of an inner relief (one 
of the participants described it as follows: “I felt as if it 
became easier for me to breathe, as if something hold-
ing me inside suddenly disappeared”). In various ar-
eas of psychotherapy, such experiences are referred to 
as manifestations of a positive discharge of affectively 
charged complexes that arise as a result from negative 
sensations of not adopted constructive negative expe-
rience. For our study, it is important that the previous-
ly used cardiometric measurements served for the for-
mer participants in the described experiments as an 
additional guarantee of the value of such experiences, 
the real constructive significance of their new state. 

Conclusions
In the course of the conducted studies, we have ob-

tained the experimental evidence of the validity of the 
hypothesis that progress in the formation and devel-
opment of self-control can be traced by assessing heart 
rate variability using the Baevsky stress index (SI). 
Confirmation has also been obtained that this sort 
of cardiometric indicators can be used as an essential 
element of effective bio-feedback in the course of im-
proving a person’s ability to control his/her own psy-
cho-emotional state using game sand modeling tech-
niques. The use of cardiometry in the development of 
self-control skills by game sand modeling contributes 
to the systematic phased internalization of the orien-
tation scheme by a person, which is needed by him/
her in order to control his/her psycho-emotional state. 
The cardiometric measurements used in the course of 
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such trainings help increase the rationality and aware-
ness of the self-regulation skills being formed and 
developed as well as strengthen the mindset for their 
constructive use in everyday life.
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Abstract
Development of algorithms capable of determining arterial 
pressure (AP) according to the contour of a pulse wave (PW) 
remains a topical issue to be solved with long-time efforts by 
researchers who work for many years in the field of hemody-
namics. There is no doubt that the PW contour contains the 
data on AP, however due to a great number of factors influ-
encing AP to reveal the relationship between them is extremely 
complicated. Our paper offers an attempt to develop an al-
gorithm to calculate AP with the use of a PW sensor with the 
desired medical accuracy which does not require preliminary 
calibration utilizing a reference sphygmomanometer.
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Attempts to identify a relationship between AP 
and the PW contour have resulted in development of 
algorithms described earlier [1, 2]. However at pres-

ent, considering the relevance of the AP research top-
icality as well as taking into account developments of 
arterial pressure measuring techniques translated into 
mHealth devices, the authors hereof make their own 
attempt to produce a more perfect algorithm using a 
multiple factor analysis to account for basic significant 
arguments forming AP. In this connection, it should 
be noted that the international practice trying to im-
plement AP measuring functions in some mobile de-
vices (smart watches and trackers) involves a lot of de-
ceptions or a most unworthy fraud, when measuring 
AP, since these devices have a built-in photoplesmo-
graph to record heart rate (HR), which fundamentally 
is not capable of recording PW with a high resolution. 
The only suitable sensor having the desired capability 
is a sensor developed by IMASH RAS for the purposes 
of mHealth [1].

In order to support our suggestion in relation to 
the topicality of AP monitoring, let us consider data 
collected from other relevant sources for a long period 
of time. First we give some our data collected in test-
ing in different test subjects as displayed in Figure 1 
herein.

The test subjects (volunteers) have been select-
ed randomly, according to maximum scattering in 
their blood pressure data; thereupon they have been 
grouped according to their hypertension status as fol-
lows: group 1 to cover hypotensive subjects; group 2 to 
include normotensive subjects, and group 3 to cover 
the hypertensive subjects. In practice, our randomized 
study has covered some test individuals from Mos-
cow, Russia (2 groups) and some testees from Hilden, 
Germany (1 group). In 2010-2012 we have cooperated 
with German researchers in designing and developing 
a new mobile device Smart Watch with built-in Blood 
Pressure Monitor. Within the framework of the co-
operation project, we have examined 23 volunteers in 
accordance with the procedure specified by German 
Standard DIN EN 1060-4. Upon the obtained results 
of the conducted examinations, we have offered a new 
definition “hypertension sleeve” to roughly reflect a 
tendency showing a linear relationship between the 
upper and lower arterial pressure as 3/2. The actual 
proportion differs significantly in the area of higher 
AP values.

It is of interest to note that both the data ob-
tained by the authors hereof and the evidence data 
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delivered from some other sources lend support 
to the fact that at present HT is more often found 
at a younger age in population in general. So, we 
have analyzed the relevant statistics data on HT 
incidence beginning in 1957  [3] and ending with 
2019 [4] and visualized them as a plot considering 
both genders separately (see Figure 2 herein). Ac-
cording to the data, meanwhile the normal blood 
pressure values for individuals aged 70 have been 
shifted from 130/80 mmHg to 160/90  mmHG. In 
this case, at the same time, reported is an increase 
in CVD risks and CVD mortality rates [5]. There-
fore the topicality of developing mobile devices for 
AP monitoring is beyond question. 

T he basis of our new algorithm is formed by algo-
rithm GLOBAL, developed for cooperation with Ger-
man MEDISANA circa 2010: 
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Figure 1. Test subjects groups according to their hypertension status. Nos.1-7 Hypotensive subjects (group 1); Nos.8-15 Normoten-
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The GLOBAL algorithm has taken into account the 
maximum number of the factors in question, and it 
has been designed to calculate AP values without pre-
liminary calibration with reference sphygmomanom-
eter instrumentation. Based on the results of testing 
of the algorithm, we have produced a summary table 
given further herein (see Table 1).
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Figure 2. Comparison data on population examination illustrating a long-term period since 1957 (a) till present time (b)

Table 1
Comparison data on calculation of arterial pressure values (with the GLOBAL algorithm) versus the data delivered with Korotkoff 
sound sphygmomanometer

Groups Nos. Korotkoff sound 
sphygmomanometer

Software GLOBAL Difference in AP Difference in AP

No.1 Hypotensive 
test subjects

1 104/70 95/63 -9 -7
2 114/68
3 97/64 94/62 -3 -2
4 110/75 114/76 4 1
5 106/75 110/74 4 -1
6 110/64
7 105/74

No.2 Normotensive 
test subjects

8 120/80 109/73 -11 -7
9 122/80 96/64 -26 -16
10 114/71
11 128/75 125/83 -3 8
12 116/77
13 119/76 122/82 3 6
14 119/71
15 123/80

No.3 Hypertensive 
test subjects

16 134/78 121/81 -13 3
17 146/103
18 169/95
19 165/114 133/90 -32 -24
20 153/91 164/110 11 19
21 161/99 140/94 -21 -4
22 178/84
23 150/100 140/94 -10 -6

Mean deviation -8,15 -2,31
Tolerance ±5 ±5
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In accordance with Table 1, the comparable data 
have been collected in 13 patients. The calculation of-
fers in case of systolic arterial pressure a deviation of 
-8,15 mm Hg and in case of diastolic pressure a de-
viation of -2,31 mm Hg. In both cases, the obtained 
results can be considered as acceptable, since adhering 
to a tolerance of ±5 mmHg the revealed deviation is 
small (3,15 mmHg only). This outcome can be recog-
nized as promising, so that upon collecting more sta-
tistics data, the GLOBAL software may be successfully 
applied to noninvasive blood pressure measuring in-
struments equipped with pulse wave channel without 
a cuff as a measuring unit.

However the GLOBAL algorithm is not capable to 
provide 100% of the eligible accurate results, since it 
has a significant drawback, namely, the impact made 
by PWV has been taken into account as a delay time 
only, while the relevant formulas should be used to 
consider the actual anatomy of a test individual and 
the method of the calculation of the PWV according 
to the single point measurements utilizing multiple 
reflection of PW [1]. All above mentioned points con-
sidered, the GLOBAL algorithm has been essentially 

improved and refined by us. Besides, we have em-
ployed therein our own pulse wave spline database in 
order to account for age-related factors on the basis 
of our long-term evidence data that makes possible 
to identify the actual age of the cardiovascular system 
to better than one year. The improved algorithm has 
been denoted the GLOBAL NEW. Based on the above 
mentioned improvements, hereby we have revised the 
formula for and , namely, as follows:

вГАД 120
40 100

0,6 ,

nj i
сплайн h

relax
r

p

pYO СРПВS
l СРПВ
K  

(3)

 АДнГ = 0,66АДвГ,  (4)

but however taking into account the plot (see Figure 1 
herein): j = 0,15; n = 0,6; h = 1; i = 0,8; r = 0,3.

We have performed our calculations according to 
formula (3) using Mathcad. To provide measuring 
tests, three volunteers have been involved, whose pa-
rameters are indicated in Table 2 herein. The reference 
measurements have been taken using the Krotkoff 
sound sphygmomanometer, and the basis for accura-

Table 2
Parameters of tested volunteers and measurements taken on them

Volunteers
1 2 3

Age, years 70 43 43
Height, cm 168 173 175
Weight, kg 100 93 85
Gender М М М
Arterial pressure mmHg Korotkoff 

sound sphyg-
momanometer

Algorithm 
GLOBAL 

NEW

Korotkoff 
sound sphyg-

momanometer

Algorithm 
GLOBAL 

NEW 

Korotkoff 
sound sphyg-

momanometer

Algorithm 
GLOBAL 

NEW 
1 140 134 124 121 124 121
2 140 127 126 119 122 121
3 138 134 122 122 128 124
4 138 135 120 121 126 124
5 135 134 122 126 122 124
6 126 128 126 126 128 134
7 140 131 120 122 126 110
8 130 123 124 115 118 129
9 140 142 125 120 118 132
10 - - - - 130 129
Mean deviation (tolerance 
±5)

4,33 -1,89 0,6

Overall test system accuracy 
error acc.to DIN EN 1060-4 
(Tolerance 8) 

6,4 4,53 8,02
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cy calculation is in this case German Standard DIN 
EN 1060-4.

Our results of the calculation of accuracy errors 
confirm that the updated algorithm GLOBAL NEW 
is within the tolerance specified by the above German 
Norm.

Finally, we would like to illustrate how our soft-
ware PULSE works that makes possible to record and 
process the pulse wave data by the example of mea-
surements taken on volunteer No.1.

Figure 3 exhibits a virtual prototype of a new in-
strument capable of AP metering, reading and moni-
toring, with a possibility to be calibrated with the ref-
erence manometer.

Figure 3. Prototype of a metering & command device designed 
to measure arterial pressure

The results from processing of the recorded data 
are given in Figure 4 herein. They demonstrate 

Figure 4. Screenshot of the software demonstrating the completed measurements including an averaged PW (a), stress construc-
tion (b) and three PWs randomly selected, reconstructed in one dimension (c)

a)

b)

c)
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the capabilities of the software operating in device 
PULSE.

Conclusions
1. Through the application of the multiple factor 

analysis, multi-purpose algorithm GLOBAL NEW has 
been developed, which is capable of processing pulse 
waves recorded on the radial artery close to the wrist 
area.

2. The above mentioned algorithm offers the possi-
bility to measure arterial pressure without preliminary 
calibration with a reference measuring instrument, 
since the algorithm takes into account antropometric 
parameters of the examined patient and the actual sta-
tus of his/her cardiovascular system.

3. The proposed algorithm is capable to provide 
long-term monitoring of AP, including an option to 
perform it with significant time intervals between the 
separate measurements. 

4. Further research work aimed at algorithm test-
ing implies an increase in the number of test subjects 
and an assessment of reliability and significance of sta-
tistics data to be obtained.
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Abstract
The role of adrenaline in the body, especially in athletes, is con-
sidered. Special attention is paid to the cardiovascular system 
performance in conditions of the continuous release of adrena-
line. The ECG shape and the possible therapy in case of adren-
aline heart are discussed.

Keywords
Adrenaline, Cardiovascular, Heart, ECG, Athlete

Imprint
Mikhail Y. Rudenko, Irina А. Berseneva, Murat P. Deberdeev, Ma-
ria V. Pasikova, Alexander V. Tychinsky, Amalia I. Mitilineo-Obuk-
hova, Botir А. Yuldashev, Malika D. Murodova. Adrenaline heart. 
Cardiometry; Issue 22; May 2022; p. 106-107; DOI: 10.18137/
cardiometry.2022.22.106107; Available from: http://www.cardi-
ometry.net/issues/no22-may-2022/adrenaline-heart

The excitement an athlete feels when participating in a 
sport or activity is the release of adrenalin into their cir-

culatory system. Adrenalin is the body’s response to stress. 
The influx of adrenal surge is a welcomed effect in 
conditions of stress, for example, when an athlete is 

about to do battle in the sporting arena. There’s an 
increase of energy sent to the muscles and the mus-
cles response is to boost their ability to react. There’s 
an enhanced alertness brought about by an arousal of 
the central nervous system. The body begins to sweat 
more, in preparation to cool the muscles and the pupils 
dilate in an effort to take in more of the surroundings. 
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When adrenalin is released into the bloodstream, 
it invariably finds its way to the heart. The heart, upon 
feeling the increase in adrenalin, immediately boosts 
the rate and strength of its beating. The result is an in-
crease in blood pressure, which, in turn, allows for an 
increase in respiratory exchange, making more oxygen 
available for the working muscles. The more oxygen 
available, the better the performance.

The rush of adrenalin into the working muscles has 
a positive effect on athletic performance. Unfortunate-
ly, if the person is not able to control the hormonal 
flow, it could have negative effects on overall health. 
The production of adrenalin is designed as a survival 
technique, but far too often the stress hormones are 
called into action at inappropriate times. If this hap-
pens more frequently then it should, the result is a 
suppressed immune system and a propensity toward a 
resistance of infections.

The Ca++ excess in cells destroys mitochondria. 
The ECG shape in the S-L phase depends on the 
amount of Ca ++ in the muscle fibers, which is active 
and activates the process of their contraction. It is im-
portant that the intracellular and extracellular Ca++ 
ions are balanced [1-3]. Adrenaline, especially its con-
stant effect, provides an increased constant penetra-
tion of Ca ++ into a cell, resulting in the destruction 
of mitochondrial membranes. The ECG shape in the 
S-L phase will be smoothed out, as a result of which
the amplitude fluctuations will not appear. This is a
dangerous state, expressed in the fact that in the ab-
sence of a sufficient accelerating blood flow in the rap-
id ejection phase (indicated on RHEOgram), the pres-
sure rise will be much smaller (see Figure 1 herein).
The consequences will be found soon, and a chain of
various problems with hemodynamics will arise [4-7].

Therapy
1. It is recommended to reduce constant mental stress 

that stimulates the continuous release of adrenaline.
2. It is advisable to take medical drugs containing Mg, 

which dramatically reduces the effect of adrenaline.
3. The wave resonance therapy with the EZh-2 de-

vice is needed [5].
4. Administration of L-carnitine (Elkar drug) in

case of problems with the mitochondrial performance, 
it is used as a supportive agent to ensure O2 delivery.

5. Administration of ethylmethylhydroxypyridine
succinate (Mexicor) (succinic acid)) for the purpose 

2
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of constant dynamic consumption in energy conver-
sion processes [5].

6. Acupuncture is prescribed: Zhaohai (R6) and 
Hegu (Gi 4) to maintain vitality; when tactile impact 
on the points is available, rigid tissue turgor should be 
observed [5].
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Figure 1. The S-L phase curve with excessive constant exposure to adrenaline promotes the entry of Ca ++ into the cell and affects 
the membranes of mitochondria

Table 1
Cardiometric diagnostics of the adrenaline heart signs
Detectable 
physiological, 
functional, metabolic 
and other changes

ECG signs Possible consequences Recommendations

Adrenaline heart. 
Ca++ excess in 
cells destroying 
mitochondria

Smoothing the S-L 
wave. AP is growing 
slightly on RHEO

Danger! Sudden 
changes in condition 
and significant changes 
in hemodynamics are 
possible

1. Relieve constant mental stress to reduce the 
production of adrenaline 

2. Take drugs with Mg content
3. Wave resonance therapy with the EZh-2 device 
4. Acupuncture Zhaohai (R6) and Hegu Gi 4) 
5. L-carnitine 
6. Mexicor
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Abstract
Today, among the urgent tasks facing the pharmaceutical sci-
ence of the Republic of Uzbekistan is the study of introduced 
medicinal plants. Of the promising plants Erva woolly - Aerva 
lanata Juss of the amaranth family (Amaranthaceae) deserves 
special attention. A perennial or biennial herbaceous plant 
grows in many countries of Africa, Saudi Arabia, India, Indo-
nesia, etc. For the first time, Aerva lanata Juss. was introduced 
on the territory of the former USSR by the Transcaucasian zon-
al experimental station VILR (Kobuletti) in the mid-70s, then in 
Ukraine, Uzbekistan and Kazakhstan.
Aerva lanata is a dioecious plant. The flowers of A. lanata are 
nectariferous. Pollination of Erva woolly occurs under the influ-
ence of gravity inside the flower, wind, insects and rainwater. 
Erva woolly with more than one pollination and seed dispersal 
mode is able to invade a variety of habitats with different envi-
ronmental conditions and grow as widespread weeds.
Among other Aerva species, A. lanata cultivar has a wide range of 
pharmacological activities such as sedative, antiulcer, antiasthma, 
antidiarrheal, antioxidant, antihyperglycemic, antimalarial, hypo-
lipidemic and other activities. It is used as a diuretic, for acute 
kidney damage, as well as for ulcerative wounds, rheumatism.
Given the availability of the raw material base necessary to meet 
the possible growth in consumer demand and its widespread 
use in traditional and scientific medicine to create effective, 
low-toxic drugs intended for the prevention and treatment of 
diseases of the urinary system, Aerva lanata Juss L. was chosen 
as the object of research. 
An important stage in the standardization of the final product 
is the quality control of the technological process and the raw 

materials entering the production to obtain the finished prod-
uct. Particular attention is paid to the method of quantitative 
determination of one of the active substances or groups of bi-
ologically active substances that affect the therapeutic effect of 
finished pharmaceutical products.
It is known that the quantitative determination of the active 
substance is carried out by its extraction from plant materials. 
In this regard, the problem arises - finding the optimal condi-
tions for the process of extracting the active substance. In view 
of this, it becomes necessary to conduct research to determine 
the optimal conditions for the extraction process.
The objective of the research: the use of the mathematical 
planning method of the experiment for the complete extraction 
of flavonoids from the herb Aerva lanata.
To achieve this objective, the following tasks were defined:
 – selection of the mathematical planning method of the ex-

periment;
 – selection of method for quantitative determination of fla-

vonoids amount;
 – statistical analysis of the obtained results.

Optimization of the process of extracting the amount of flavo-
noids from the herb of Aerva lanata, which is predominant in 
its raw materials, was carried out using the method of mathe-
matical planning of experiments by Box and Wilson. The op-
timization problem was reduced to determining the values of 
technological parameters that ensure the maximum yield of 
total flavonoids from the plant. As an optimization parameter, Y 
was taken - the content of the sum of flavonoids in the extract, 
in % of its content in the raw material.
Conclusion. 
This article presents the results of modeling and optimization of 
the process of obtaining the sum of flavonoids from the herb 
Aerva lanata Juss. L. A comprehensive quantitative assessment 
of the influence of three experimental factors (alcohol concen-
tration, hydromodulus and extraction time) on the yield of the 
total flavonoids was carried out using the method of mathe-
matical planning of the Box-Wilson experiment.
The objective was achieved by building a mathematical model 
based on the first order regression equation:

Y=1.20+0.185X1+0.091X2+0.111X3

The adequacy of this process is shown, a mathematical model 
and parametric identification of this model are presented.
As a result of the statistical analysis of the obtained data, the 
following optimal conditions for the process of extracting the 
amount of flavonoids from the herb of Aerva lanata were re-
vealed in the quantitative analysis of raw materials: alcohol con-
centration - 50%; hydromodule - 1:60; extraction time - 30 min. 
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The maximum yield of the sum of flavonoids was 1.52% by 
weight of dry raw materials.
The resulting mathematical model of the extraction process will 
allow further optimization of the extraction of compounds of 
natural origin, taking into account the quantitative influence of 
each factor.
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design, statistical analysis, planning matrix
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Introduction
Erva woolly - Aerva lanata L Juss. belongs to the 

amaranth family - Amaranthaceae. In 1977, seeds of 
domestic reproduction Aerva lanata were obtained 
from plants of Ceylon origin under greenhouse con-
ditions. The plant grows rapidly, blooms profusely and 
bears fruit in the open ground, and also develops well, 
does not die at the first frost. In the zone of humid 
subtropics of Georgia, it is possible to carry out with-
in 2-3 cuttings of the above-ground mass during the 
growing season [1,2,3].

According to the literature data [4], Aerva lanata 
has traditionally been used in the treatment of cough, 
hemiplegic migraine and kidney-related diseases.

Numerous pharmacological studies report a wide 
range of therapeutic properties of Aerva lanata. Be-
cause of its medicinal properties, it has traditionally 
been used by the common people.

Aerva lanata is known for its antioxidant, anti-
bacterial, anti-inflammatory, hepatoprotective, anti-
diabetic, anticancer, antihyperlipidemic and nephro-
protective activities. This plant is promising not only 
from a medical point of view, but also for a number 
of other scientific purposes. The review also discusses 
the synthetic significance and toxicity of these plants. 
The study aims to comprehensively summarize what 
has already been done and what still needs to be done 
in future research related to Aerva species [4,5,6].

Based on experimental studies by Indian scientists, 
the protective effect of the ethanol extract of Aerva 
lanata (EEAL) in preventing the toxic effects of acet-
aminophen (ACN) on the liver was evaluated. EEAL 
was prepared and its hepatoprotective effect was stud-
ied. The study was carried out both on isolated pri-
mary hepatocytes in vitro and on Sprague Dawley rats 
in vivo. Studies have shown that mean levels of GOT 
(glutamicoxaloacetictransaminase) and GPT (glutam-
icpyruvictransaminase) decreased only after EEAL 
treatment. Moreover, only ALP (alkalinephosphate) 
and LDH (Lactated dehydrogenase) in serum were at 
normal levels after EEAL treatment, while GOT and 
GPT showed lower levels in controls. Treatment with 
ACN increased the expression of the pro-inflammato-
ry genes COX 1 (cyclooxygenases) and COX 2 (cyclo-
oxygenases), and the levels of these genes decreased 
with EEAL treatment. EEAL pretreated rats exposed 
to ACN were found to retain normal liver structure 
compared to rats treated with ACN alone. In conclu-
sion, EEAL was noted to have significant anti-inflam-
matory and hepatoprotective effects against ACN-in-
duced liver injury. The results obtained are confirmed 
by molecular and histopathological analyses. The con-
tent of polyphenols, flavonoids and alkaloids in A. la-
nata contributes to the manifestation of its activity [7].

Two isolated compounds (quercetin and betu-
lin) from A. lanata were tested for anti-urolithic po-
tential in male Wistar albino rats induced by stones 
(ethylene glycol 0.75% v/v). By oral administration of 
2 mg/kg body weight per day as a test dose for 28 days, 
urine volume was found to increase significantly 
from 12.76 ± 0.10 ml to 21.35 ± 0.20 ml in rats treat-
ed with quercetin and 21.50 ± 0.21 ml in rats treated 
with betulin. Urinary microscopy showed a significant 
decrease (p<0.001) in stone size and a significant in-
crease (p<0.001) in calcium, oxalate, and phosphate 
excretion, while magnesium levels were elevated [8].

The phytochemical composition and antioxidant 
properties of the aqueous extract of Aerva lanata 
(A.  lanata) were studied in vitro. During a prelimi-
nary phytochemical analysis, the aqueous extract of 
A. lanata was tested for the presence of carbohydrates, 
proteins, phenolic compounds, oils and fats, saponins, 
flavonoids, alkaloids, tannins and phytosterols. The 
antioxidant activity of the extract was determined by 
the activity of scavenging 2-diphenyl-1-picrylhydrazyl 
radicals, the chelating activity of metals, the decrease 
in energy activity, and the activity of inhibition of 
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DNA damage. The analysis of phenolic compounds 
was performed by the method of Folin-Ciocalto re-
agents and by the method of gradient high-perfor-
mance liquid chromatography. Preliminary phyto-
chemical analysis showed the presence of phenolic 
compounds, saponins, flavonoids, tannins and phy-
tosterols as the main phytochemical groups. The ex-
tract exhibited high 2-diphenyl-1-picrylhydrazyl radi-
cal scavenging activity (IC(50) = 110.74μg/mL), metal 
chelating activity (IC(50) = 758.17μg/mL), decreased 
energy activity, and DNA damage inhibition efficien-
cy. The extract has been reported to have a high total 
phenol content and some have been identified as gal-
lic acid (3,4,5-OH), apigenin-7-O-glucoside (apiget-
rin), quercetin-3-O-rutinoside (rutin) and myricetin 
(3,5,7,3,4,5-OH) by high performance liquid chroma-
tography. Hemolytic analysis showed that the extract 
is non-toxic to human erythrocytes (IC (50) = 24.89 
mg/ml). These results led to the conclusion that A. la-
nata has a high antioxidant activity and can be used 
to create natural and safe antioxidant compounds [9].

Extracts of A. lanata have been tested for antioxi-
dant, antimicrobial, and antilytic potential in order to 
scientifically support its traditional use. The research 
results showed that the methanol extract has the high-
est antioxidant activity, and the aqueous extracts have 
the lowest in the following order: methanol extract > 
ethyl acetate > chloroform > water. The results of this 
antimicrobial study indicate that the methanolic ex-
tract of A. lanata can be used as antimicrobial agents. 
In the future, this study can be recognized as a ma-
jor new report, which focuses on the use of A. lanata 
(Linn) as an antioxidant, antimicrobial, and antiuro-
lytic agent [10]. A group of researchers [11] studied 
the phytochemical composition of various extracts of 
Erva woolly obtained in solvents such as ethanol, eth-
yl acetate, chloroform, acetone, water, and methanol. 
The analysis confirmed the presence of flavonoids, 
glycosides, terpenoids and alkaloids and other compo-
nents in them. Simultaneously, the extracts were tested 
for antibacterial activity against microbial pathogens 
and antioxidant properties. The results showed that 
the solvent extracts showed marked activity against 
the tested strains. The plant extract was highly effec-
tive against E. coli and E. aerogenes and the MIC was 
5 mg/mL. In addition, the extracts had promising ef-
fective antioxidant activity.

Aerva lanata was subjected to successive ex-
tractions using solvents (petroleum ether, ethyl ace-

tate and ethanol) in ascending order of polarity. The 
extracts thus prepared were subjected to a preliminary 
phytochemical analysis. The extracts were then tested 
for analgesic activity and anti-inflammatory activity in 
Wistar rats using diclofenac sodium and indometha-
cin as standard drug, respectively. The results showed 
that all extracts had significant analgesic activity. Eth-
anol extract at a dose of 800 mg/kg body weight was 
more significant than other extracts [12].

The aim of this study was to study the chemical 
composition of phenolic acid (PA) enriched fractions 
isolated from methanolic extracts of A. lanata (L.) 
Juss. herbs using a liquid/liquid extraction method 
and their potential antioxidant, anti-inflammatory, 
and anti-diabetic properties. Free PA (FA) fraction, 
PA (FB) fraction released after acid hydrolysis, and PA 
(FC) fraction obtained after alkaline hydrolysis were 
analyzed using liquid chromatography/electrospray 
ionization triple quadrupole mass spectrometry (LC-
ESI-MS). /MS.). Thirteen compounds were detected 
and quantified in all samples, including some sub-
stances not previously found in this plant species. The 
phenolic profile of each sample showed high antiradi-
cal and antidiabetic activity [13].

In this paper [14], the authors presented the re-
sults of studies on the synthesis of silver nanoparticles 
(AgNP) with an aqueous extract of the herb Aerva 
lanata (AL) and an assessment of the effect of the re-
sulting substance on wound-associated bacteria. Phy-
tochemical analysis of the AL extract confirmed the 
presence of flavonoids (rutin, quercetin and kaemp-
ferol), polyphenols (gallic and ellagic acids) and sapo-
nins. The production of AL-AgNPs nanoparticles was 
proven by the appearance of brown color and absorp-
tion of light at a wavelength of 430 nm. The reduced 
levels of phytochemicals and the Ag+ ion in the re-
action mixture further confirmed the bioresonating 
efficiency of AL. Microscopic and spectral analysis 
showed that AL-AgNP particles have a face-centered 
cubic crystalline nature and are a 50 nm spherical 
shape with a rough surface (10.3157 nm), zeta poten-
tial (-27.1 mV). The results of this study showed that 
the resulting AL-AgNPs have good in vitro biocom-
patibility and antibacterial activity against wound bac-
terial infections. The authors suggest that AL-AgNP 
may be pharmaceutically useful in the treatment of 
infectious diseases.

The authors conducted studies on the acute toxici-
ty of an aqueous extract of Aerva lanata growing in Ni-
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geria. Acute toxicity tests of the extract, administered 
orally at a dose of 1-30 g/kg and intraperitoneally at a 
dose of 0.1-2 g/kg, were carried out on albino mice; 
while the test for subchronic toxicity was carried out 
by daily oral administration of the extract at a dose 
of 40-1000 mg/kg to albino rats for 90 days. During 
the study of subchronic toxicity, anthropometric, bio-
chemical and hematological parameters were carried 
out, as well as histological studies of vital organs. The 
results of this study indicate that an aqueous extract 
of A. lanata is relatively safe for acute oral exposure, 
moderately toxic for acute intraperitoneal administra-
tion, and relatively safe with antioxidant activity for 
long-term exposure [15].

The pharmacological actions listed above are as-
sociated with the presence of valuable nutrients and 
biochemical compounds such as sterols/terpenes, fla-
vonoids, alkaloids, phenols and sugars. The expedient 
use of substances obtained from this plant can increase 
the possibility of its use in medical practice [4,5,8].

Phytochemical components present in the plant 
include alkaloids, flavonoids (kaempferol, quercetin, 
isorhamnethindr.), benzoic acid acetate, β-sitosteryl 
acetate and tannic acid [4].

Flavonoid glycosides, such as kaempferol, isor-
hamnetin, quercetin, flavanone, are the main compo-
nents of this plant, and apigenin, ferulic, syringic and 
vanillic acids are secondary. The authors believe [5] 
that it is necessary to quickly use analytical methods to 
determine various concentrations of substances pres-
ent in the alcoholic extract of the Aerva lanata plant.

An important stage in the standardization of the 
final product is the quality control of the technolog-
ical process and raw materials to obtain the finished 
product. Particular attention in assessing the quality 
of manufactured products is given to the quality and 
method of quantitative determination of one of the 
active substances or groups of biologically active sub-
stances (BAS) of raw materials.

As can be seen from the above data and our own 
research, flavonoid compounds, which are of great 
value for medical practice, are of significant impor-
tance among the biologically active substances of the 
Aerva lanata herb.

Classical scientific research is associated with ex-
periments that require large expenditures, effort and 
time. They are based on alternately varying individu-
al independent variables while others tend to remain 
constant. Experiments, as a rule, are considered multi-

factorial and are associated with optimizing the qual-
ity of raw materials, finding the best conditions for 
conducting technological processes, developing more 
optimal equipment systems, etc. The objects of such 
studies are systems that are often considered complex 
and cannot be theoretically studied in a short time.

Despite the significant amount of research work 
carried out, as well as the lack of a real opportunity 
to sufficiently fully study a large number of objects of 
the research, almost all decisions are made on the ba-
sis of random information, and therefore are far from 
optimal. And so there is a need to find a solution that 
allows to conduct research work at an accelerated pace 
and ensure decision-making that is close to the best 
results. Statistical methods of experiment planning ap-
peared in this way [16].

The plan of the experiment depends on the type of 
mathematical model, and not infrequently, the success 
of further research depends on the correct choice of 
the plan for conducting a purposeful experiment. At 
the same time, a correctly chosen plan makes it possi-
ble not only to reduce the amount of research, but also 
to minimize the influence of unaccounted for, uncon-
trolled factors on the result of the study.

In this regard, the issues of organizing the exper-
iment, reducing the cost of conducting it and pro-
cessing the results are relevant. Modern methods of 
planning an experiment and processing its results, de-
veloped on the basis of probability theory and mathe-
matical statistics, can significantly reduce the number 
of experiments.

The widespread use of statistical methods of plan-
ning experiments in applied research makes the work 
of researchers the most focused and organized, signifi-
cantly increases both labor productivity and the reli-
ability of the results obtained [17-20].

Currently, in analytical practice, for optimizing 
processes, such methods of experiment planning as 
the Box-Wilson method or the steep ascent method 
[21] and the successive simplex optimization method 
(SSM) [17, 21] are widely used.

The steep ascent method, or the Box-Wilson meth-
od, combines the positive aspects of other existing 
methods, in particular the Gauss-Seidel method [22], 
the gradient method [22] and the method of full (or 
fractional) factorial experiment [22] as a means of 
obtaining a mathematical models. The solution of the 
problem by the method of steep ascent is carried out 
so that the stepping movement is carried out in the 
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direction of the fastest increase (or decrease). The use 
of the Box-Wilson method makes it possible to find 
the equation of the mathematical model for the area 
with the maximum value of the degree of absorption.

Studies have been carried out to optimize the pro-
cess of extracting a complex of flavonoid substances 
to ensure their maximum yield from plant raw ma-
terials. Optimization of the process of extracting the 
amount of flavonoids from the Aerva lanata herb was 
carried out by the method of mathematical planning 
of experiments by Box and Wilson (steep ascent). The 
optimization problem was reduced to determining the 
values   of technological parameters that provide the 
maximum yield of total flavonoids. As an optimiza-
tion parameter, Y was taken - the content of the sum 
of flavonoids in the extract, in % of its content in the 
raw material.

It is known [23,24,25] that the yield of biologically 
active substances from plant materials is influenced by 
various factors, such as the methods and conditions 
of the extraction process, the hydromodule, and the 
equipment used.

The objective of the research: the use of the math-
ematical planning method of the experiment for the 
complete extraction of flavonoids from the herb Aerva 
lanata.

Materials and research methods. The object of 
the study was the local raw material Aerva lanata, 
which is pieces of leafy stems with inflorescences, as 
well as with roots, individual whole short-petiolate, 
ovate or elliptical, pointed or blunt at the top, entire or 
partially crushed leaves, spike-shaped, felt-pubescent 
inflorescences and roots, individual whole small in-
conspicuous flowers, fruits, bean-shaped, black, shiny, 
very small seeds. The smell is weak. The taste of the 
aqueous extract is bitter with a slimy feeling.

Methods are of classical extraction of plant mate-
rial with ethyl alcohol and mathematical planning of 
experiments by Box and Wilson. Authenticity and 
quantification studies were carried out by the spec-
trophotometric method on a UV-1800 double-beam 
scanning spectrophotometer equipped with a liquid 
crystal display and a cuvette with a thickness of 1 cm 
(Shimadzu, Tokyo, Japan). All reagents and solvents 
for research were purchased from Merck (Germany).

Prior to the extraction process, samples of dried raw 
materials were weighed on a Gibertini Europe 1700 
analytical balance (Novate Milanese, Milan, Italy). The 
raw material samples had a moisture content of 18%.

Based on preliminary experiments, the following 
factors were chosen as independent variables: extract-
ant concentration, %, liquid modulus, and extraction 
time (min).

Research results. The experiments were car-
ried out as follows: about 2 g (accurately weighed) of 
crushed raw materials are placed in a flask with a 150 
ml thin section, 30 ml of 50% alcohol are added, the 
flask is attached to a reflux condenser and heated in a 
boiling water bath for 30 minutes, periodically shak-
ing to rinse particles of raw materials from the walls. 
The hot extract is filtered through cotton wool into a 
volumetric flask with a capacity of 100 ml so that the 
particles of the raw material do not fall on the filter. 
Cotton wool is placed in an extraction flask and 30 ml 
of 50% alcohol is added. After cooling, the extraction 
volume was adjusted to the mark with 50% alcohol 
and mixed (solution A).

5 ml of solution A is placed in a 100 ml flask with 
a thin section, 10 ml of a 10% sulfuric acid solution 
is added, added to a reflux condenser and heated in 
a boiling water bath for 1 hour. Then the solution is 
evaporated to half of the original volume, cooled for 
15 minutes in a vessel with ice and filtered through 
a paper filter (TU 6-09-1706-82) with a diameter of 
about 5 cm. The flask in which the hydrolysis is car-
ried out and the residue on the filter is washed with 
water 4 times by 10 ml. Then, 40 ml of 96% alcohol are 
poured into the same flask in portions, heated to 50°C, 
and the residue is dissolved on the filter. The solution 
is collected in a volumetric flask with a capacity of 50 
ml, the solution is brought to the mark with 95% alco-
hol and mixed. 7.5 ml of the resulting solution is trans-
ferred into a volumetric flask with a capacity of 25 ml, 
the volume of the solution is adjusted to the mark with 
50% alcohol and mixed. The optical density of the re-
sulting solution is measured on a spectrophotometer 
at a wavelength of 370 nm in a cuvette with a layer 
thickness of 10 mm. 50% alcohol is used as a reference 
solution.

To identify the optimal modes of the process of 
extracting the amount of flavonoids in the quantita-
tive determination, taking into account the simultane-
ous influence of the most suitable various factors, the 
method of mathematical planning of the experiment 
was used.

The design of the experiment allows to vary all 
the factors simultaneously and obtain a quantitative 
assessment of the main effects and the effects of in-
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teraction. Effects of interest are determined with less 
error than with traditional research methods. Ulti-
mately, the design of experiments greatly increases 
the efficiency of the experiment while significantly 
reducing their number. You can reduce the number of 
experiments if you use the so-called sequential plans 
proposed by Box and Wilson. This method is a sta-
tistical mathematical method that uses a minimum of 
resources and quantitative data from an appropriate 
experimental design to determine and simultaneously 
solve multivariate equations for process optimization.

The core of such designs is a full factorial experiment 
23 for n=3 or a half-replica of it for n>3. The possibility 
of using half-replicas as the core of the plan for n>3 is due 
to the fact that even a semi-replica provides obtaining 
unmixed estimates for linear effects of pair interaction.

Consider the construction of orthogonal plans 
based on three factors that significantly affect the 
amount of total flavonoids in the extraction process. 
On the basis of experimental data and known ex-
traction laws in the “solid-liquid” system, the main 
factors influencing the extraction of raw materials 
were chosen. These are: alcohol concentration - 1 (%), 
water content - 2 (ml) and extraction time - 3 (min).

When optimizing processes, ¼ replicas from a full 
factorial experiment were used, using planning. Based 
on the staged experiments, the levels of factors and the 
intervals of their variation were selected, which are 
shown in Table 1.
Table 1
Experiment planning conditions

Factors Main 
level

Variation 
interval

Lower 
level

Top level Unit of 
mea-
sure-
ment

x1 35 15 20 50 %С
x2 1:40 1:20 1:20 1:60 ml
x3 20 10 10 30 min

The studies were carried out according to the ma-
trix of three-factor planning of experiments. The plan-
ning matrix and the experimental results are present-
ed in Table 2.

The process under study for given intervals of vari-
able variation can be described by the following linear 
relationship in the form of a regression equation:

 y = b0 + b1x1 + b2x2 + b3x3 (1)

where b0, b1, b2, b3, – regression coefficients of an in-
complete quadratic equation.

Using the least squares method using the formula 
(2), the values of the regression coefficients were cal-
culated.
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where: i − experiment number (1, 2…8); 
j − factor number (1, 2…3);
Хij − coded value of factors;
N – number of experiments in the matrix.
We substitute the numerical values of the coeffi-

cients into the equation:

 Y = 1.20125 + 0.185X1 + 0.09125X2 + 0.11125X3  (3)

Thus, a mathematical model of the process was ob-
tained, which is a first-order regression equation.

Further, in order to verify the correctness of the 
experiments, the adequacy of the obtained model, 
statistical processing of the obtained data was car-
ried out.

To determine the variation in the values of repeat-
ed experiments, we used the Si

2 dispersion calculated 
by formula (4):
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where: Yq − the result of individual experiment;
Ŷ − arithmetic value;
f = (n – 1) – the number of freedom degrees equal 

to the number of repeated experiments minus one.
For two repeated experiments, the formula took 

the following form: 
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The homogeneity of the dispersion was carried out 
according to the Cochran criterion:

Table 2
Planning Matrix and Experimental Results
Experiment 

№ x1 x2 x3 x0 y1% y2% yaver%

1 + + + + 1.54 1.50 1.520

2 + - + + 1.45 1.42 1.435

3 - + + + 1.28 1.21 1.245

4 - - + + 1.12 0.98 1.050

5 + + - + 1.34 1.48 1.410

6 + - - + 1.10 1.26 1.18

7 - + - + 1.05 0.94 0.995

8 - - - + 0.70 0.85 0.775
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Here, the Cochran tabular test is equal to Gcr = 
0.6798.

 Gexp = 0.2397 < Gcr = 0.6798.

It can be seen that the resulting dispersion satisfies 
the Cochran condition and the dispersion is homoge-
neous.

To check the adequacy of the resulting model, the 
adequacy variance was determined 2

adS .
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for calculations we first found the value 2 ,adS  qY   was 
determined by the following formula (8):

 q cp qY Y Y      (8)

The results are shown in table 3.

Table 3
Statistical analysis of the obtained results
Exper-
iment 
№

∆Y ∆Y2 Si
2 Yq ∆Yq = 

′Ŷav – Yq
(∆Y′)2

1 0.02 0.000400 0.00080 1.589 0.07 0.0050

2 0.01 0.000225 0.00045 1.406 0.03 0.0010

3 0.03 0.001225 0.00245 1.219 0.03 0.0010

4 0.07 0.0.0049 0.00980 1.036 0.01 0.0000

5 0.07 0.004900 0.00980 1.366 0.04 0.0020

6 0.08 0.006400 0.01280 1.154 0.00 0.0000

7 0.06 0.003025 0.00605 0.996 0.00 0.0000

8 0.08 0.005625 0.01125 0.814 0.04 0.0020

Σ 0.03 0.026700 0.05000 9.610 0.00 0.0099

After that, the reproducibility variance was deter-
mined 2

YS  according to the formula (9):
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For two repeated experiments, formula (10) took 
the form:
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According to the obtained formula, was calculated 
the value 2 0.006675.YS 

Next, the adequacy variance was found by the for-
mula (7):
where: q = к + 1, к – number of regression coefficients

 
2 0.004931adS 

The adequacy of the model was checked by the 
Fisher criterion:
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The model is adequate if its absolute value is less 
than the table value.

 Fcalc = 0.739 < Ftabular = 3.3

It can be seen that the model is adequate.
To check the significance of the coefficients (re-

gression), first of all, it is necessary to find the variance 
of the regression coefficients 2

biS  using the formula:
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Sbi − squared error of the regression coefficient. 
,bi biS S  (11)

 Sbi = 0.0289

Then a confidence interval was built Δbi = –tSbi.
Here t is the tabular value of the Student’s test at 

Р = 95% and the number of freedom degrees (7) used 
to determine S2

y at the selected significance level (usu-
ally 0.05) Δtcr = 2.31;

 Δbi = t * Sbi = 0.00667 

The coefficient is significant if its absolute value is 
greater than the confidence interval (Table 4).

Tabel 4
Significance of coefficients
bi – values Icons ∆bi – values Results

1.20125 > 0.06673 The coefficient is 
significant

0.18500 > 0.06673 The coefficient is 
significant

0.09125 > 0.06673 The coefficient is 
significant

0.11125 > 0.06673 The coefficient is 
significant

In our case, all coefficients are significant, then the 
equation takes the following form:

Y = 1.20 + 0.185X1 + 0.091X2 + 0.111X3
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One of the tasks of extraction optimization by the 
method of mathematical planning of an experiment 
is a quantitative assessment of the contribution of 
each of the selected factors to the extraction result. By 
quantitative contribution, the factors are arranged in 
the following order: Х1 > Х3 > Х2

A steep ascent was not carried out, as a yield of 
1.54% was obtained, which is quite acceptable for this 
extraction process. Thus, the equation adequately de-
scribes the quantitative determination of flavonoids 
amount in the feedstock.

Thus, as a result of a number of studies on optimiz-
ing the process of extracting the amount of flavonoids 
from Aerva lanata herb, the region of the supposed 
optimum was reached.

By statistical analysis of the data obtained, the 
following optimal conditions for the process of ex-
tracting the amount of flavonoids from raw mate-
rials were revealed during its quantitative analysis: 
alcohol concentration – 50%; hydromodule – 1:60; 
extraction time – 30 min. The following linear re-
gression equation for the extraction process was ob-
tained:

 Y = 1.20 + 0.185X1 + 0.091X2 + 0.111X3

Conclusion 
As a result of the research, in order to highlight 

the maximum extraction of the amount of flavonoids 
from Aerva lanata herb, the method of planning the 
Box-Wilson experiment was chosen. This method 
made it possible to reveal the influence of several fac-
tors, in particular, the concentration of ethyl alcohol, 
the ratio of raw materials to the extractant, and the 
extraction time on the process under study.

By statistical analysis of the data obtained, the 
following optimal conditions for the process of ex-
tracting the amount of flavonoids from raw materials 
were revealed during its quantitative analysis: alcohol 
concentration – 50%; hydromodule – 1:60; extraction 
time – 30 min. A linear regression equation for the 
extraction process is obtained in the form:

 Y = 1.20 + 0.185X1 + 0.091X2 + 0.111X3

The adequacy of the obtained mathematical model 
is proved.

It should be noted that the proposed optimization 
method made it possible to maximize the amount of 
flavonoids in the amount of 1.52% by weight of the 
raw material.

Experimental and theoretical data from studies on 
the extraction of plant compounds will subsequently 
provide theoretical models that will make it possible 
to optimize the extraction of compounds of natural 
origin, taking into account the quantitative influence 
of each factor.
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Abstract 
We recently treated a case similar to that reported by Mun et 
al and Chinushi M. Holter ECG demonstrated paroxysmal atrial 
fibrillation, frequent ventricular ectopy’s, atrial tachycardia. The 
patient complained of palpitation. We have prescribed and 
amiodarone (100 mg/day) per day for 2 months. In the second 
visit, the palpitation attacks were relieved. It was effective in de-
creasing palpitation and atrial fibrillation. However, the patient 
was readmitted because of a new complaint of feeling weak, 
dizziness, confusion, and fainting. Holter monitoring revealed a 
long sinus pause (4–7,9 seconds). Because such a sinus pause 
had not been observed before the amiodarone treatment, it is 
likely that the development of sick sinus syndrome was related 
to amiodarone. Therefore, it seems inappropriate to apply this 
incidence of amiodarone-related sinoatrial node dysfunction to 
patients who are prescribed amiodarone for the treatment of 
ventricular tachyarrhythmia and atrial fibrillation who have pre-
scribed a lower maintenance dose of amiodarone.
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Introduction
Amiodarone is one of the most commonly used 

anti-arrhythmic drugs. While the United States 

FDA (food and drug administration) has labeled 
amiodarone for the treatment of life-threatening ven-
tricular arrhythmias, the drug is commonly used off 
label to treat supraventricular tachyarrhythmias such 
as atrial fibrillation as well as for the prevention of 
ventricular tachyarrhythmias in high-risk patients.1,2,3 

Unlike other class III agents, amiodarone also 
blocks beta-adrenergic receptors (e.g., beta-1), calci-
um channels, and sodium channels. Further electro-
physiological manifestations of this drug effect include 
decreased SA (sinoatrial) node automaticity and AV 
(atrioventricular) node conduction velocity, as well 
as inhibited ectopic pacemaker automaticity. In some 
instances, these additional mechanisms of action can 
result in unwanted side effects, including bradycardia, 
hypotension, and Torsades de pointes (TdP).4,5,6 

Case report
Mrs. B, a 65-year-old woman, presents to our hos-

pital with complaints of palpitation and fatigue. At 
first, palpitation was occurred occasional. Currently, 
she reports having trouble feeling palpitation, which 
is worse at the end of the day. Mrs. B states that she is 
tired all the time as well. Chronic hypertension, dys-
lipidemia was diagnosed. She takes Losartan 50  mg 
once daily, simvastatin 20 mg once daily, aspirin 81 mg 
daily. Sometimes she forgets to take medicines. She 
is a nonsmoker and does not drink alcohol. She is a 
farmer and lives at home with her husband. Height: 
160 cm, 73 kg; body mass index (BMI): 28.5 kg/m2, 
Vital Signs: Temperature: 98.6 °F; heart rate: 88 beats/
minute; blood pressure: 141/82 mm Hg bilaterally; 
respirations: 18 breaths/minute; oxygen saturation: 
96% on room air. She is in no acute distress. Head 
is atraumatic and normocephalic. Pupils are equal, 
round, reactive to light, and accommodating, throat 
is clear. No lymphadenopathy, thyromegaly, or thyroid 
masses; jugular vein distention is noted. Heart rate is 
irregularly irregular. No changes on lungs. Abdomen 
is soft, nondistended, and nontender; bowel sounds 
are normal. No edema on extremities. Complete 
Blood Count: White blood cell count: 9200/μL; hemo-
globin: 12.1 g/dL; hematocrit: 35% (normal, 37% to 
45%); platelets: 168 x 103/μL. Chemistry Panel: With-
in normal limits On Electrocardiogram: Frequent 
ventricular extrasystoles, with no ischemic changes. 
Echocardiogram Findings: Normal left ventricular 
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size and wall thickness with normal function (61%), 
normal right ventricle size with normal function, and 
no valvular changes. Holter reports revealed frequent 
ventricular ectopy (18% of total beats) and atrial fibril-
lation with burden of 11% with rates of 45-189/min. 
We have prescribed amiodarone half of a tablet per 
day (maintenance dose: 100 mg daily) for 2 months. 
After 2 months in the second visit she has complained 
of feeling weak, dizziness, confusion and fainting. On 
ECG was appeared bradycardia, in Holter monitoring 
we have revealed 4-7,9 sec pauses. A-fibrillation and 
Aflutter was O seconds.

Discussion 
Amiodarone is a primarily a class III antiarrhyth-

mic. Like other antiarrhythmic drugs of this class, 
amiodarone works primarily by blocking potassium 
rectifier currents that are responsible for the repolar-
ization of the heart during phase 3 of the cardiac ac-
tion potential. This potassium channel-blocking effect 
results in increased action potential duration and a 
prolonged effective refractory period in cardiac myo-
cytes. Myocyte excitability is decreased, preventing re-
entry mechanisms and ectopic foci from perpetuating 
tachyarrhythmias. Electrocardiographic evidence of 
these effects is evident as prolongation of the QRS du-
ration and QTc interval. Per the American Heart As-
sociation and Advanced Cardiac Life Support guide-
lines, patients who are hemodynamically unstable 
from tachyarrhythmias more rapid than 150 beats per 
minute should receive direct current cardioversion. If 
cardioversion is unsuccessful, these patients may re-
ceive treatment with amiodarone. Hemodynamically 
unstable patients with heart rates less than 150 beats 
per minute need to have other etiologies explored as 
the cause of their instability. Hence, treatment with 
cardioversion or amiodarone may still be necessary.7 
However, it’s still needs to access sinoatrial node dys-
function in patients who were taking amiodarone 
more than a month even in a low dose. Because 
amiodarone has inhibitory effects on multiple channels 
with beta-adrenergic blocking effects. Therefore, as a 
possible mechanism of amiodarone-related sinoatrial 
node dysfunction, amiodarone might impair sinoatri-
al node function by suppressing both the voltage clock 
and the Ca2+ clock.8

In 2009, Piccini et al reported the result of their 
meta-analysis regarding the therapeutic effect of 
amiodarone in prevention of sudden cardiac death 

mostly caused by ventricular tachyarrhythmia.9 The 
analysis included 8,522 patients from 15 clinical tri-
als. As compared with the placebo/control group, 
amiodarone (200–400 mg/day) decreased the inci-
dence of sudden cardiac death by 29% and cardiovas-
cular death by 18%. However, there was a 1.5% ab-
solute risk reduction in all causes of mortality in the 
amiodarone group, and this was because amiodarone 
therapy increased the risk of extra cardiac side effects, 
including pulmonary, thyroid and hepatic toxicity, etc. 
However cardiac side effects such as the bradycardia 
and sick sinus syndrome is still the main issue in the 
patients who are taking amiodarone even in a low 
dose. 

Excessive bradyarrhythmia also seems to be less 
common, especially when using a smaller maintenance 
dose reported by Blackman at al7. But as reported by 
Chinushi8 at all the patient who were taking low dose 
of amiodarone, the sick sinus syndrome was detected 
in holter monitoring. Also, in the analysis by Piccini 
et al, 9 excessive bradyarrhythmia was observed more 
frequently in the amiodarone group than in the place-
bo/control group, but its incidence was limited to 2.8% 
and 1.5%, respectively. 

In this issue of the Journal, Mun et al10 demonstrate 
a possible mechanism of amiodarone-related sinoatri-
al node (SAN) dysfunction by comparing the distri-
bution of earliest sinoatrial node activity in the right 
atrium between patients treated with and without 
amiodarone for atrial fibrillation. In the amiodarone 
group (200 mg/day), sick sinus syndrome developed 
in 4 of the 18 patients and abnormal corrected si-
noatrial node recovery time was observed in 5 patients 
(3 patients with sick sinus syndrome and another 2 pa-
tients without symptomatic bradycardia). On the other 
hand, sinoatrial node dysfunction was not observed in 
any patients in the non-amiodarone group. 

As reported by Mun et al, 10 a low-amplitude P 
wave in the inferior ECG leads and its abnormal re-
sponse by sympathetic stimulation would be useful in 
early detection of possible sinoatrial node dysfunction 
during amiodarone therapy. Although sympathetic 
simulation is important to activate and evaluate the 
function of the Ca2+ clock, it would be much better 
if simple attenuation of the P-wave amplitude after 
amiodarone treatment could be used as a predictor of 
amiodarone-related sinoatrial node dysfunction. It’s 
important to look at again in amiodarone prescrip-
tion in patients with palpitation and atrial fibrillation. 
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Amiodarone perfectly relieved the symptoms however 
the patients complaining with a new upcoming symp-
tom which caused by amiodarone side effects. 

Conclusion 
In patients who were receiving a low dose of 

amiodarone will need to be on continuous cardiac 
monitoring such as the Holter monitoring for detect-
ing bradycardias and sick sinus syndrome.
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Abstract
CTOs are common findings on coronary arteriograms [1]. CTOs 
were defined as 100% coronary occlusion present for at least 
three months and found in almost 20% of all angiograms of 
patients with angina.
The choice of therapy for patients undergoing coronary angi-
ography and found to have CTOs was studied in The Canadian 
Multicenter Chronic Total Occlusions Registry [2]. Almost half 
the patients with CTOs were treated medically, and 25% un-
derwent CABG (CTOs bypassed in 88%). PCI was performed in 
30%, with a 70% success rate. While more patients with CTOs 
have historically been treated with CABG than PCI, technical 
advancements in PCI of CTOs may be expected to drive more 
patients with CTOs towards being treated with PCI [3].
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The literature reveals that CTOs are more often 
treated with CABG than PCI [4]. This has been re-
cently confirmed in the SYNTAX registry and trial 
[5]. However, the literature on the surgical outcome 
of CTO’s is quite limited. CABG is a treatment for 
angina, and while limited, the published data suggest 
that CABG for CTOs reduces angina. However, the 
only randomized trial data is from a small subgroup 

in SYNTAX, finding more successful CTO revascu-
larization with CABG than PCI. Non-randomized 
data from SYNTAX also show that CTO patients with 
complete revascularization have fewer events than pa-
tients with incomplete revascularization. 

Patients and methods

Study Design and Patient Data
This retrospective cohort study was coted between 

Dec 2016 till Dec 2019; the heart team diagnosed 
455 patients CTO. The studied groups of patients in-
cluded left anterior descending occluded according to 
CTO criteria; those patients were 159 patients. Some 
of them were deemed surgical candidates based on 
risk stratification (EUROSCORE) and accepted for 
surgical coronary revascularization, others who were 
still symptomatic were offered CTO/PCI, and the rest 
received guidelines directed medical therapy; all pa-
tients who were selected for this study were evaluated 
based on SYNTAX and EUROSCORE 

All preoperative, in-hospital, and post-discharge data 
were collected from the medical records. Definitions 
were obtained from STS definitions; for example, a Re-
cent myocardial infarction was defined as a myocardial 
infarction that occurred 1 to 7 days before surgery. Old 
myocardial infarction was described as a myocardial in-
farction that occurred more than seven days before sur-
gery. Perioperative myocardial infarction (PMI) was de-
fined as new electrocardiographic or echocardiographic 
changes with creatine kinase MB more than 100 ng/ml.

The Institutional Review approved this study. 
Board National Heart Institute, consent was waived.

Statistical Analysis
Statistical analyses were performed using IBM 

SPSS Statistics 23 software (IBM Corp, Armonk, 
NY). Normally distributed continuous variables are 
expressed as the mean _ SD, and skewed continuous 
variables are defined as the median with the range. 
Non-parametric variables are expressed as frequencies 
and percentages. Differences with p values of less than 
.05 were considered statistically significant. 

Results
Retrospective observational At NHI between De-

cember 2016-December 2019. Including 159 patients 
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with CTO and CCS. The decision for revascularization 
was as per the heart team’s decision after reviewing 
patient characteristics, risk factors, anatomical com-
plexity, and surgical risk. 130 patients were advised for 
CABG, and 29 for PCI-CTO. 

Patients’ characteristics
The preoperative characteristics of the studied 

groups showed non-significant differences in the 
prevalence of Diabetes Miletus, Hypertension, Dys-
lipidemia, COPD, Cerebrovascular disease, Renal Im-
pairment, Peripheral vascular disease, While the dif-
ferences were significant regarding the prevalence of 
smoking and heart failure among both groups. These 
data are illustrated in table (1).

Group Chi-
Square

Sig
CABG CTO_

PCI
Count Count

DM No 66 10 0.112 0.15
Yes 64 19

HT No 84 22 0.245 0.28
Yes 46 7

Dyslipidemia No 54 10 0.483 0.53
Yes 76 19

Smoking No 81 24 0.035 0.04
Yes 49 5

COPD No 98 26 0.093 0.13
Yes 32 3

 cerebrovascular
disease

No 125 27 0.469 0.61
Yes 5 2

Renal_Imp No 126 27 0.329 0.3
Yes 4 2

HF No 128 26 0.014 0.04
Yes 2 3

Peripheral_VD No 125 27 0.469 0.61

Mean age for CABG group 54.6 ± 6.8 years. CABG 
group 86% males, 49% diabetic, 64% hypertensive, 37% 
smokers, BMI for CABG was 30.7 ± 2.7, 24% COPD, 
3.8% has a history of CVA, 3% has CKD, 1.5% has a 
history of HF, EF in CABG was 53.03 ±5.19%, 3.8% has 
PAD. 78.4% have angina CCS 3ormore. 12% has the 
previous PCI. 57% has moderate syntax, 43% has high 
syntax. 7.6% have LM disease. 77% has 3VD. 92.3% has 
a single CTO, 5.4% has 2-vessels CTO, 2.3% has a 3-ves-
sel CTO. The target vessel in CABG was LAD in 92%, 
RCA 5.3%, LCX 2.3%. The average CCS anginal class 
before CABG was 2.8 ±0.45. Mean SYNTAX in CABG 

was 32.5 ±1.3. Mean EURO score for CABG 2.69 ±0.8. 
CTO segment length in CBAG 4.003 ±0.78

The average age in PCI-CTO was 51.4 ± 4.1 years. 
75.8% males, 65% diabetic, 24% hypertensive, 17% 
smokers, BMI for PCI was 30.2 ±2.1, 10% COPD, 6.8 
% has a history of CVA, 6.8% has CKD, 10.3% has 
a history of HF, EF in PCI was 51.7 ± 3.8%, 6.8has s 
PAD. 62% has CCS angina 3 or more. 31% have the 
previous PCI. 76% has moderate syntax, 24% has high 
syntax. 6.8% have LM disease. 48.2% has 3VD. 58.6% 
has single CTO, 24%.1 % has 2 CTOs, 17.2% has 3 
CTOs. Target vessel was LAD in 58.6%, RCA 24.1%, 
LCX in 17.2%. Average CCS angina before PCI class 
was 2.6 ±0.49, Mean SYNTAX in PCI 31.4 ±1.8

Mean EURO score for PCI 3.7 ±0.67, CTO seg-
ment in PCI 2.56 ±0.52, Antegrade 48%, Retrograde 
24%, combined 13%, failed in 13%.

t df p Mean 
Differ-
ence

SE 
Differ-
ence

Sex −1.376 157 0.171ᵃ −0.103 0.075
BMI 0.914 157 0.362 0.492 0.538
DM −1.590 157 0.114ᵃ −0.163 0.102
HTN 1.159 157 0.248ᵃ 0.112 0.097
Dyslipidemia −0.697 157 0.487 −0.071 0.101
Smoking 2.119 157 0.036ᵃ 0.205 0.097
COPD 1.681 157 0.095ᵃ 0.143 0.085
Cerebrovas-
cular

−0.721 157 0.472 −0.031 0.042

CKD −0.973 157 0.332 −0.038 0.039
HF −2.489 157 0.014ᵃ −0.088 0.035
PAD −0.721 157 0.472 −0.031 0.042
Angina_Cl 1.986 157 0.049ᵃ 0.187 0.094
EF 1.286 157 0.200ᵃ 1.314 1.022
Prev_PCI −2.540 157 0.012ᵃ −0.187 0.074
SYNTAX cate-
gory

1.895 157 0.060ᵃ 0.189 0.100

SYNTAX_Score 3.706 157 < .001ᵃ 1.082 0.292
EUROSCORE −6.234 157 < .001 −1.034 0.166
LM 0.146 157 0.884 0.008 0.055
3VD 3.174 157 0.002ᵃ 0.286 0.090
CTO_Length 9.339 157 < .001ᵃ 1.434 0.154
CTO_Vs −5.033 157 < .001ᵃ −0.486 0.097

Group Statistics
Group N Mean Std. De-

viation
Sig. 

(2-tailed)
SYNTAX_
Score

CABG 130 32.53 1.31 0.0050
CTO_PCI 29 31.45 1.84

EURO 
SCORE

CABG 130 2.69 0.83 0.0001
CTO_PCI 29 3.72 0.68



Issue 22. May 2022 | Cardiometry | 123

Hospital Course
Procedure time CABG 312.3±25.3 min. Mean 

hospital stay CABG 11.67±17.8. Procedure time PCI 
94.5±17.9. Mean hospital stays for PCI 2.55±0.87. PCI to 
1 vessel 48%, 2V 24%, 3V 13.7%, 4Vs 13.7%. Off-pump 
CABG was used in 31%. LIMA graft was used in 100%

1year-outcomes
Post CABG CCS average 0.26±0.47 vs. Post PCI 

CCS average 1.17±1.1. Post CABG no or minimal an-
gina in 98.3%. Post PCI CCS no or minimal angina 
65% (P<0.001). 1y MACE post CABG 6.1% Vs 1Y 
MACE post PCI 31% (P 0.108). Repeated revascular-
ization 1.5% for CABG vs Repeated Revascularization 
after PCI 6.8% (P 0.097). 1Y mortality post CABG 
7.6%. 1Y mortality post PCI 3.44% (P0.4)

t df p
OR_time 43.837 157 < .001
Hosp_stay 19.839 157 < .001ᵈ
Angina_post −6.880 157 < .001ᵈ
Repeat_Rev −1.670 157 0.097ᵈ
MACE −1.617 157 0.108ᵈ
Morbid −4.099 157 < .001ᵈ
Mortality 0.811 157 0.419

Discussion
The heart team decided more toward CABG for 

patients with a higher SYNTAX score, 3 VD, longer 
CTO segments, and a higher number of CTO lesions. 
Heart team decision was more toward PCI in patients 
with higher EURO scores and history of CVA. The 
procedural time was significantly longer in CABG. 
Hospital stay was longer with CABG.

Contemporary techniques were commonly used in 
both strategies (LIMA, BITA, off-pump), (Antegrade and 
retrograde recanalization in PCI with a failure rate of 13%.

Both techniques were associated with significant 
relief of angina. CABG was associated with a higher 
possibility of having no or minimal angina at one year 
(P<0.001).

One year MACE was numerically higher in the PCI 
group. Repeated revascularization was numerically 
higher in the PCI group.

Conclusion
In patients with moderate or high Complex anat-

omy and CTO, surgical or percutaneous revascular-
ization is feasible. CABG is more effective in angina 

relief. PCI is associated with a shorter hospital stay and 
a higher possibility of repeated revascularization.

Limitations:
• Retrospective observational data
• Small number of patients recruited
• Short term follow-up
• Lack of medical limb
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CABG/CEA CTO/PCI P-VALUE
MORTALITY 10 (7.6 %) 1 (3.4%%) 0.69
MACE 9(6.9%) 4(13.7%) 0.10
ANGINA CLASS 98/NO 30/CLASS 2 2/CLASS 2 10/NO 9/CLASS 2 6/CLASS 2 0.0001
REPEAT REVASCUL-
RIZATION

2(1.5%) 2(6.8%) 0.09
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Abstract
This article presents the incidence, nature and structure of tho-
racoabdominal injuries in two major districts of the Andijan re-
gion. The results of diagnostics, tactics of treatment, and also 
an estimation of severity of a condition of patients with thora-
coabdominal traumas are resulted. An analysis of mortality is 
presented.
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Introduction
Despite the large number of studies devoted to the 

problem of thoracoabdominal injuries, there are still 
many unresolved questions. Mortality in thoracoab-
dominal injuries varies from 3.13 to 20% [1,3,4]. The 
main causes of death in thoracoabdominal trauma are 
acute blood loss, shock, peritonitis, and respiratory 
distress syndrome [3,9]. Postoperative complications 
in thoracoabdominal injuries occur in 14.9-53% of 
patients [8]. Difficulties in timely diagnosis of this 
pathology are due to the polysymptomatic clinical 
picture, the severity of the injured, the lack of specific 
symptoms of diaphragm injury, and the presence of 
concomitant injuries of the thoracic and abdominal 
cavities [5,9]. Chest and abdominal injuries cause se-
vere disorders of basic vital functions of the body im-
mediately at the time of injury and within minutes after 

it. The presence in the thoracoabdominal region of the 
human body of the main vital organs, major vessels, 
the specificity of anatomical structure, the proximity 
of intestinal contents and enzymes in injuries leads 
to massive internal bleeding, shock, cardiorespiratory 
disorders and purulent-septic complications [2,5,11]. 
More than in any other injury thoracoabdominal trau-
ma requires accurate and prompt diagnosis, thought-
out and adequate surgical tactics, the ability to pre-
dict the dynamics of pathological changes occurring 
in parenchymatous organs and gastrointestinal tract, 
operations are complicated and labor-intensive, the 
outcomes depend on the terms of surgical interven-
tion, the need for careful management of the patient 
in the postoperative period. The peculiarities of mod-
ern traumatism are an increasing proportion of severe 
combined injuries, a combination of injuries to several 
anatomical areas, aggravating the course of traumatic 
disease, which often leads to fatal outcome [7,10]. And 
also, monitoring the prevalence of thoracoabdominal 
injury in the population with an assessment in dy-
namics of risk factors, causes of development, survival 
rate, diagnosis and approaches to surgical treatment is 
a topical problem of modern medicine, which allows 
to study the epidemiological situation regarding tho-
racoabdominal injuries and requires continued search 
for optimal diagnostic measures and choice of correct 
surgical tactics at all stages of treatment.

Purpose of work: To study the incidence, nature 
and structure of thoracoabdominal injuries in the 
adult population of two major districts of the Andijan 
region in the period from 2017 to 2021.

Material and methods We studied case histories 
and medical records of 188 victims with concomitant 
injuries delivered to the sub-branches of the Emergen-
cy Department of the RRCEMP (EMS) of Balykchi 
and Shahrikhan districts of Andijan region in the pe-
riod from 2017 to 2021. Of the total number of victims 
- 44 persons with thoracoabdominal injuries. Of them
19 (43,2 %) were hospitalized in Balykchy 25 (56,8 %)
and Shakhrikhan EMP.

All patients admitted with thoracoabdominal in-
juries were assessed for the severity of injuries using 
the ISS scale. To diagnose the patients, clinical-labo-
ratory and instrumental studies (ultrasound, radiog-
raphy, and multispiral computed tomography) were 
performed.
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The nature of instrumental examination and the 
sequence of their performance were determined based 
on the specific clinical situation. Instrumental exam-
inations were used both to confirm and document the 
nature of chest and abdominal injuries and to diagnose 
other complications of trauma, concomitant diseases, 
and the degree of compensation for the functions of 
various organs and systems (Table 1).

Table 1
Volume of instrumental examinations

Type of examination In the 
Shakhrikhan 

CEMP

In Balykchy 
CEMP

Chest X-ray 25 19
Abdominal X-ray 25 19
Thoracic ultrasound 20 10
Abdominal ultrasound 25 19
Thoracoscopy - -
Laparoscopy - -
Computed tomography 13 9
Total 108 76

The magnitude of acute blood loss confirming the 
diagnosis of traumatic shock was judged by systolic 
blood pressure (SBP), pulse rate, number of erythro-
cytes per mm3 of blood, hemoglobin, and hematocrit. 
In the absence of arterial hypotension (BP over 90 mm 
Hg), traumatic shock was not included in the formula-
tion of the diagnosis. These data were taken from the 
medical histories of the victims and the accompanying 
vouchers filled out by the ambulance doctors.

The database on the victims was created in Micro-
soft Office Excel 2010 (Microsoft, USA). Based on the 
database created, statistical analysis was performed 

using the BioStat 2009 application software package 
(AnalystSoft Inc., USA). All victims were included in 
the study by the continuous method.

Study Results. The data and analysis show that in 
2017-2021 in Shakhrikhan district 96 patients with 
various concomitant injuries were hospitalized, in-
cluding 25 (26,04%) with thoracoabdominal injuries, 
in Balykchi district 92 patients with concomitant in-
juries were under observation, including 19( 20,65%) 
patients with thoracoabdominal injuries. Initially, we 
studied the prevalence of thoracoabdominal injuries 
over a 5-year period.  In 2017-2018, 5 patients were 
hospitalized in Shahrikhan district, 4 patients in 2019-
2020, and 7 patients in 2021. In Balykchy district 2 pa-
tients were hospitalized in 2017-2018, 4 and 1 in 2019 
and 2020 respectively, and 10 patients in 2021 with.  
This shows that both districts had the highest number 
of hospitalized patients in 2021 (Fig.1).

The vast majority of patients in Shakhrikhan Emer-
gency Department (SHEMP) received chest and ab-
dominal injuries as a result of traffic accidents, which 
amounted to -14 (56%) of observations. The second 
place was occupied by criminogenic injuries - 7 (28 %) 
of observations, and the third place, fall from height - 
4 (16 %) of observations. The difference between the 
causes of pathology in patients in Balykchy EMP is not 
large, i.e. traffic accidents - in 7(36.8%) patients, falls 
from height in second place - in 6 (31.6%), crimino-
genic injuries (stabbing and beating) - in 5 (26.3%) 
and 1 (5.3%) case of thoracoabdominal injury associ-
ated with work activities (Fig. 2).

There were 34 (77.2%) male and 10 (22.8%) female 
victims. Most of the victims, 37 (84.1%), were between 
the ages of 22 and 60, i.e., of working age (Table 2).

Figure 1. Frequency of patients with thoracoabdominal trauma.
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Table 2
Distribution of patients with thoracoabdominal trauma by sex 
and age,  n (%)

Indicator In the Shakhrikhan 
CEMP

In Balykchy 
CEMP

Men 21(84%) 13(68,5%)
Women 4(16%) 6(31,5%)
Age, years
16-21 - 1(5,2%)
22-35 7 (28%) 7(36,9%)
36-60 14 (56%) 9(47,5%)
61-75 3(12%) 1(5,2%)
Over 75 1(4%) 1(5,2%)

Upon admission to the emergency department, all 
the victims (n = 44) were evaluated for the severity of 
injury according to the ISS scale; the total number of 
ISS scores was distributed as follows: less than 17 - 9 
(20.5%), 17-25 - 15 (34.1%), 26-40 - 14 (31.8%), over 
40 - 6 (13.6%), i.e. in most cases thoracoabdominal in-
juries were of severe form.

Posttraumatic shock was observed in 40.9% (18) 
cases. Of these, 7 (15.9%) patients had I-II degree of 
shock, and 7 (15.9%) had III degree and 4 (9.1%) vic-
tims had terminal shock. The development of trau-
matic shock of II-III degree was noted in the majority 
of the victims.

Among the major complications, the following 
were most frequently observed: hemorrhage - 34.1%, 
embolism (fat and air) - 20.75%, and associated infec-
tion - 15.24% . Of 44 victims, 18 (40.9%) were operat-
ed on. On admission, the condition of the victims was 
severe or extremely severe due to massive blood loss 
and shock. In all cases, there were emergency indica-
tions for surgery.

Depending on localization of injury and extent of 
injury, the following combinations of accesses were 
performed: thoracotomy first and then laparotomy in 
3 (6.81%) cases, respectively; laparotomy and draining 
of pleural cavity simultaneously in 8 (18.18%) cases; 
laparotomy first, thoracotomy second in 5 (11.36%); 
thoracotomy and laparotomy simultaneously in 2 
(4.54%) patients. Thoracotomy was indicated in sus-
pected cardiac injury and hemothorax up to the fifth 
rib as well as translocation of greater omentum into 
pleural cavity. In 8 cases (18.18%) pleural cavity drain-
age was performed after surgery. Laparotomy was 
performed on all patients admitted for diagnostic and 
therapeutic purposes. The most frequent indication 
for laparotomy was abdominal bleeding.

The severity of the condition dictated strict re-
quirements for the choice of accesses, their sequence 
and the volume of interventions. The results of surgi-
cal treatment of patients with thoracoabdominal in-
juries depended on the sequence of interventions in 
order to perform hemostasis as quickly as possible. 
Staging and sequence of interventions was based on 
the determination of bleeding priority according to 
chest X-ray and ultrasound of abdominal, pleural and 
pericardial cavities, which does not contradict the lit-
erature data [2]. Thoracotomy was performed initially 
with obvious signs of ongoing intrapleural bleeding 
and absence of gross symptoms of abdominal organ 
damage. It was indicated by large (more than 1000 
ml) and progressive (more than 300 ml per hour) 
hemothorax with positive Rouvillois-Gregard test. In 
the clinical picture of abdominal injuries laparotomy 
was performed first. As a rule, pleural cavity drainage 
according to Bühlau was performed simultaneously 
with the control of blood release through drains. Tho-

a) in Shakhrikhan EMP                                                                   b) in Balykchi EMP
Figure 2. Distribution by causes of thoracoabdominal trauma
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racotomy was performed as the second stage in case 
of continuous bleeding and massive air drainage - it 
was anterior-lateral thoracotomy at - 6 and 7 intercos-
tal space.

The most severe group consisted of patients with 
concomitant, equal in complexity abdominal and tho-
racic injuries - 10 (22.7%). Laparotomy and thoracot-
omy by two teams were performed simultaneously in 
2 (4.54%) patients; in 8 (18.18%) patients thoracotomy 
and laparotomy were performed stepwise or vice ver-
sa. During postoperative period the patients received 
intensive care in intensive care unit: artificial lung 
ventilation, blood components and blood substitutes 
transfusion, prevention of purulent-septic complica-
tions. As the condition stabilized, patients were trans-
ferred to the surgery department for further treatment 
and discharge from the hospital. The average duration 
of a bed-day was 12.

Complications in the postoperative period were 
observed in 12 (27,27%) patients: suppuration of the 
postoperative wound - 6 (13,63%), postoperative bleed-
ing - 1 (2,27%), most frequently there were pulmonary 
complications in the form of hypostatic pneumonia (5 
cases - 11,36%). Especially it was noted in elderly peo-
ple. Four (9.09%) patients died in the postoperative 
period. The main causes of death were shock, severe 
blood loss, various purulent-septic complications. All 
intrapleural purulent complications developed in pa-
tients who underwent only pleural cavity drainage. 

In fact, the deceased patients with thoracoabdom-
inal injuries were young and of working age, which 
confirms numerous literature data on the social sig-
nificance of thoracoabdominal trauma problem.

Thus, analysis of the results of a retrospective study 
of patients with thoracoabdominal injuries shows that 
most of the injuries were the result of transport trau-
ma, and men predominated. The ISS score was 25.

Conclusions
1. Thoracoabdominal injuries accounted for 23.4% 

with various co-injuries, and these types of injuries 
tend to increase.

2. In the structure of thoracoabdominal trauma-
tism in the adult population of two large districts of 
the Andijan region, 21 (47,7%) were victims with tho-
racoabdominal injuries as a result of transport trauma. 
Most of the patients were men (77.2%) of working age.

3. surgical treatment for thoracoabdominal in-
juries should be started from the area of the greatest 

injury, i.e. thoracotomy or laparotomy. Laparotomy is 
performed with simultaneous drainage of the pleural 
cavity according to Bulau. 

4. severity of trauma over 25 points according to the 
ISS scale was diagnosed in half of the victims. Shock of 
various degrees in 40,9% of cases. Bleeding was noted 
in 34,1% of cases and embolism (fat and air) in 20,75% 
of cases. Postoperative mortality in thoracoabdominal 
injuries was 9.1% of hospitalized patients.
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Abstract
The sedative activity of the zopnik herb on the model of prolonga-
tion of the sleeping action of barbiturate in white rats was studied. 
As a result of the study, it was found that, in terms of the ability to 
prolong urethane sleep, Mullein-shaped zopnik is equivalent to 
the well-known sedative - Regel’s zopnik herb. When studying the 
sleeping effect, it was shown that the Mullein-shaped zopnik herb 
does not cause signs of drowsiness compared to the control.
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In recent decades, there has been an increase in the 
demand of the population for sedatives of plant origin. 
In the State Register of the Republic of Uzbekistan, 89 
sedative drugs of plant origin are registered [1]. Of 
these, 46 drugs are produced by domestic manufac-
turers, 23 drugs - in the CIS countries. The remaining 
20 drugs are produced in non-CIS countries.

Of the numerous species of the genus Phlomis 
(L.), 20 species are found in Uzbekistan, of which the 

most common is the Mullein-shaped zopnik - Phlo-
mis thapsoides (Bge.). Previously, another species of 
Regel’s zopnik, Phlomis regelii M. Pop, was introduced 
into medical practice as a sedative. At present, the re-
serves in Uzbekistan are limited, and therefore the 
study and introduction into medical practice of the 
Mullein-shaped zopnik is an urgent task [2-5].

Objective of research: study of sedative activity 
and hypnotic effect of the Mullein-shaped herb (Phlo-
mis thabsoides (Bge)), growing in Uzbekistan, in com-
parison with Regel’s zopnik.

Materials and methods of research: the sedative 
effect of the compared drugs was studied in the model 
of prolongation of the hypnotic effect of barbiturates on 
white rats [7-10]. For the experiment, 18 white outbred 
rats weighing 200–230 g of both sexes, kept in quarantine 
for 14 days, were used. For the experiment, a 10% aque-
ous solution of urethane was used from barbiturates. 
White rats were divided into 3 groups of 6 animals each. 
The first and second groups of white mice were intragas-
trically injected once for 7 days with aqueous infusions of 
the compared drugs - Mullein-shaped herb and Regel’s 
herb at a dose of 1000 mg/kg. The third group served as 
control. This group of animals was administered water.

On the 7th day, 30 minutes after the administration 
of aqueous solutions of the compared drugs, the ani-
mals were intraperitoneally injected with a 10% solu-
tion of urethane at a dose of 1000 mg/kg. At the same 
time, the ability of the studied preparations to prolong 
the action of urethane was evaluated, for which the 
time of falling asleep (the moment of loss of the flip re-
flex) and the duration of sleep were recorded for each 
animal. The third group served as control.

Statistical calculations were carried out using un-
paired Student’s t-test [6].

The experiments showed that in animals of the 
control group, treated intraperitoneally with a 10% 
urethane solution at a dose of 1000 mg/kg, sleep oc-
curred after 9.6 ± 1.4 minutes, and the total duration 
of sleep averaged 252.2 ± 14.08 minutes. 

In the group of animals treated with an aqueous 
infusion of the Mullein-shaped herb at a dose of 1000 
mg/kg, the lateral position without the “flip reflex” oc-
curred after 3.0 ± 0.3 (P<0.05) min, which is 3.2 times 
faster than control. The duration of sleep was 610.8 ± 
38 (P <0.05) min, which is 2.4 times longer than in the 
control (Table 1).
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Table 1
The sedative effect of the Regel’s zopnik herb (M ± m)

Weight of 
rats, g

Urethane 
dose,

10% mg/
kg solu-

tion

Dose 
of the 
drug

mg/kg

Latent
Time of
falling 
asleep, 

min

Sleep 
duration, 

min

Control group, water
214.7 ± 11.17 1000 - 9.6 ± 1.4 252.2 ± 14.08

Mullein-shaped zopnik 
218.7 ± 9.07 1000 1000 3.0 ± 0.3

Р<0.05
610.8 ± 38
Р<0.05

 Regel’s zopnik herb
219.3 ± 8.9 1000 1000 2.8 ± 0.2

Р<0.05
621.2 ± 33.5
Р<0.05

The presence of a hypnotic effect in the Mul-
lein-shaped herb was studied by the ability to influ-
ence the motor activity of white mice in comparison 
with the Regel’s zopnik herb. The hypnotic effect of the 
drug in this model manifests itself as inhibition of the 
motor activity of white mice with low mobility, lethar-
gy, weakening of orientation reactions.

The experiment was carried out on 18 white mice 
weighing 20–23 g. The animals were divided into 3 

groups of 6 animals each. From the compared drugs, 
water infusions were prepared at the rate of 1 g + 50 ml 
of water and administered as follows:

group 1 (control) - purified water;
group 2 (experiment) - infusion of the Mul-

lein-shaped herb in a volume of 0.5 ml;
group 3 (experiment) - infusion of the Regel’s zop-

nik in a volume of 0.5 ml.
After 15-20 minutes, the animals were placed in a 

chamber for recording motor activity. Motor activity 
was recorded for 30 minutes (orientation reflex).

Results and discussion: When studying the 
hypnotic effect of the compared drugs, it was found 
that with a single intragastric administration of an 
aqueous infusion of the mullein-shaped herb, no 
signs of drowsiness were observed in mice (lethar-
gy, low mobility, a decrease in the number of ori-
entation reflexes) compared with the control. The 
data obtained during the registration of the motor 
activity of mice treated with an aqueous infusion 
of the mullein-shaped herb, the motor activity of 
the control animals and in the control are shown in 
Figures 1, 2.

Figure 1. Motor activity of mice treated with an aqueous infusion of the Mullein-shaped zopnik

Figure 2. Motor activity of the control group of mice
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From the presented figures, it can be seen that the 
water infusion of the Mullein-shaped zopnik did not 
affect the motor activity of white mice.

Similar data were obtained in the study of the hyp-
notic effect of the Regel’s zopnik.

Conclusion: The data obtained show that the com-
pared drugs – Mullein-shaped herb and Regel’s herb 
are biologically equivalent in terms of the ability to 
prolong urethane sleep, as well as the absence of signs 
of drowsiness in Mullein-shaped herb when studying 
its hypnotic effect.
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Abstract
Gated single-photon emission computed tomography (SPECT) 
allows for the assessment of myocardial left ventricular ejection 
fraction and left ventricular volumes. There is conflicting data 
regarding the difference between automated and manual pro-
cessing of gated myocardial SPECT images. The purpose of this 
retrospective “cross-sectional study is to compare the degree 
of variability between automated and manual processing of 
Quantitative Gated SPECT algorithms for assessing left ventric-
ular volumes and ejection percent”. Study was carried out in the 
Nuclear Medicine department “at the Security Forces Hospital, 
Riyadh, Saudi Arabia, and comprised of 96 participants who 
“underwent” both stress and “rest gated” myocardial perfusion 
“imaging” (MPI) from February to May 2021. Data were ana-
lyzed “using SPSS for Windows (version 22; IBM Corp., Armonk, 
NY, USA). 
The mean of EF, ESV, and EDV on stress test using the automatic 
technique were 62.46 ± 14.62%, 45.00 ± 37.10 ml, and 107.01 ± 
43.70 ml, respectively while using the manual technique were 
57.21±14.80%, 44.35±35.93 ml, and 93.26±39.14 ml, respec-
tively. The mean of EF, ESV, and EDV on rest test using the au-
tomatic technique were 62.85± 15.47%, 43.44± 36.35 ml, and 
104.27±42.51 ml, respectively while using the manual technique 
were 57.74±15.33%, 43.30±36.42 ml, and 91.72±41.50 ml, re-
spectively. For LVEF and EDV, the difference between automat-
ed and manual techniques is statistically significant (p<0.05). 
However, no “statistically significant difference” exists between 
automated and manual ESV techniques (p>0.05).
Discrepancies were observed that exist by using the fully au-
tomated and manual technique for determining LVEF and Left 
ventricular volumes by gated MPI. 

Keywords
Gated SPECT, Processing method, Left ventricular ejection frac-
tion, Left ventricular volumes, Myocardial perfusion
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Introduction
The most often utilized basic metrics to estimate 

global LV function for therapy, clinical follow-up, and 
epidemiology are left ventricular (LV) volume and 
ejection fraction (EF)5. End diastolic and end-systolic 
volumes (EDV/ESV) and left ventricular (LV) ejection 
fraction (EF) are regarded as critical parameters in 
the clinical management of heart disease 29,30. Deter-
mining suitable threshold levels is critical for defining 
clinical relevance.

A variety of variables influence the accuracy 
of ventricular volume and EF estimation. Any 
considerable change in LVEF from baseline (a drop of 
10%) is an early signal of heart failure and may precede 
any symptoms of cardiac illness 3-6. Technological 
advancements resulted in the emergence of automatic 
and semi-automatic processing modes and the 
growth of diverse processing software. However, these 
advancements raised the possibility of variance in 
estimating the LVEF 14-16. Once the gated image is ac-
quired, algorithms and software are used to determine 
the LVEF from the left ventricle at end-systole and 
end-diastole regions of interest 12-13. In patients with 
coronary artery disease and decreased left ventricular 
function, LVEF and LV volume values predict surviv-
al 21–24. Identifying people at risk of having a cardiac 
event is thus the cornerstone of non-invasive examina-
tion of patients with reduced LV function 25,26. Gender 
substantially affects normal LVEF readings, whereas 
age and body weight have a lower effect 28. Left ven-
tricular ejection fraction and LV chamber sizes should 
be assessed qualitatively and objectively27. Since seri-
al monitoring of LVEF fluctuations can alter patient 
treatment and administration, the computation of 
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LVEF must be accurate, reproducible, and repeatable 
12. The SPECT is considered as the best detection for 
cardiac failure 1. Other modalities to detect cardiac 
disease are cardiac MRI or “a planar multi-gated car-
diac blood pool acquisition (MUGA) 2. However, the 
CMR has the same significance as SPECT scan 3.

Several authors have published algorithms and 
validation studies for automated and semi-automated 
chamber segmentation, regional mapping, and 
quantification of global myocardial function from 
SPECT datasets 17. The quantification of SPECT is de-
pendent on myocardial radioactivity count densities, 
which may be altered by attenuation 28. Visualization 
of ventricular perfusion in any plane has been made 
possible by SPECT. SPECT has enabled the mapping 
of the function of the overall left ventricular myocar-
dium into single images to produce ungated three–
dimensional and gated four-dimensional images and 
calculate the volumes of the chambers 17.

Most software systems calculated LVEF by gated 
SPECT and reported in women as much higher than 
in males, maybe because women’s hearts are smaller 
than models used and there are more inaccuracies or 
physiological differences. Normal, slightly, moderate-
ly, or severely increased volume can be classified 28. 

Furthermore, leading to further recent develop-
ments, automated quantitation remains an import-
ant field of research. New software, for example, that 
evaluates automated LV contours for possible errors 
has been demonstrated to minimize the degree of hu-
man monitoring. Recent generations of nuclear med-
icine computer systems have significantly lowered 
the overall processing interval of gated SPECT scans 
with quicker processing speeds. Algorithms can au-
tomatically execute gated SPECT data filtering, resto-
ration, and reorientation, decreasing or excluding the 
requirements for operator intervention 33. This auto-
mation enables the batch processing of many gated 
experiments, reducing the time necessary to generate 
final images and enhancing the consistency of results. 
Software programs that automatically calculate endo-
cardial and epicardial surfaces from data in each gat-
ing interval display these surfaces in cinematic mode 
as contours overlaid on images in two or three dimen-
sions and derive global ejection fraction values from 
end-systolic and end-diastolic intervals save time (and 
increase accuracy).

Another exciting advancement has been the ap-
plication of machine learning to integrate automated 

imaging parameters with clinical data for improved 
clinical diagnosis and individualized prediction of 
prognostic results 18,19. On the other hand, one research 
approved that the development increased the variation 
in determining the cardiac volume and LVEF. Howev-
er, other research proves that there are no significant 
differences between automated and manual process-
ing, but on the contrary, it saves time for workers 4. In 
addition, rapid detection of variations allows for in-
creased surveillance to prevent subsequent problems, 
implement preventative measures, or identify changes 
in therapies or patient care 10-11.

This study aimed to investigate the substantial dif-
ferences in “cardiac” volume (end-systolic and end-di-
astolic volume) and EF depending on whether the 
processing was automated or manual.

Materials and Methods

Study Population
A retrospective cross-sectional study was carried 

out in the Nuclear Medicine department at the Secu-
rity Forces hospital located in Riyadh, Saudi Arabia. 
The total number of patients included in the study was 
96 who underwent both “stress and rest” gated myo-
cardial “perfusion imaging” (MPI) as per the 2-day 
protocol from February till May 2021. Imaging was 
performed on Siemens E-cam and Symbia SPECT 
systems. Ejection fraction (EF), end-diastolic volume 
(EDV), and end-systolic volume (ESV) were first” 
processed totally automatically, followed by manual-
ly modifying above mentioned parameters using Ce-
dar-Sinai QGS software. 

Ethical consideration
The research was carried out in accordance with 

the principles described in the Helsinki Declaration. 
All processes were carried out in accordance with the 
applicable norms and legislation. 

Statistical Analysis
Data were analyzed using “SPSS for Windows (ver-

sion 22; IBM Corp., Armonk, NY, USA). The values 
are given as mean SD. P-values of 0.05 are regarded 
as statistically significant. The coefficient of variance 
(CV) was determined by dividing the standard devia-
tion of the difference between data by their mean. The 
t-test was used to investigate differences in mean dif-
ference.
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Results
Ninety-six patients were scanned in the period 

from February to May 2021. Demographics and clin-
ical data are demonstrated in ‘Table 1’. The mean age 
is 61.1 and the range is from 51 to 71. The cardiac dis-
ease is more in males is 64.6% and the female about 
35.4%. Because the majority of the patients have risk 
factors for heart disease such as “diabetes mellitus, 
hypertension, dyslipidemia”, smoking, and a family 
medical history of cardiac disease, we conducted an 
analysis to retrieve the risk factors that impact the 
study’s results and observed that hypertension is the 
most common risk factor for cardiac disease (77.1 
percent).

The mean of EF, ESV, EDV on stress test us-
ing the automatic technique were 62.46 ± 14.62%, 
45.00  ±  37.10ml, and 107.01  ± 43.70 ml, respective-
ly. The mean of EF, ESV, EDV on stress test using the 
manual technique were 57.21±14.80%, 44.35 ±35.93ml, 
and 93.26±39.14ml, respectively.

The mean of EF, ESV, EDV on the rest test using 
the automatic technique were 62.85± 15.47%, 43.44± 
36.35ml, and 104.27±42.51ml, respectively. The mean 
of EF, ESV, EDV on the rest test using the manual 
technique were 57.74±15.33%, 43.30±36.42ml, and 
91.72±41.50ml, respectively.

We classified the patients according to document-
ed findings on stress test into normal and abnormal. 
Comparison between automatic and manual tech-
niques for patients with documented normal findings 
are demonstrated in detail in ‘Table 2’, respectively.

Comparison between automatic and manual tech-
niques for patients with documented abnormal find-
ings on stress and rest tests are demonstrated in ‘Table 
3’, and ‘Table 4’, respectively. 

There is a “statistically significant difference” be-
tween automatic and manual techniques for EF and 
EDV “(p<0.05) as shown in (Fig. 1) and (Fig. 2). 
However, there is “no statistically significant differ-
ence’’ between automatic and manual techniques for 

Table 1 
Sample Demographics’ and Clinical Data

Mean Age
(Years)

Gender
(%)

Diabetes
Mellitus

(%)

Hypertension
(%)

Dyslipidemia
(%)

Smoking
(%)

Family History
(%)

Stress Test 
Findings 

(%)
61.1 ±11.6 Male 64.6

Female 35.4
61.5 77.1 72.9 16.7 26.0 Normal 67.7

Abnormal 32.3

Table 2 
Comparison Between Automatic and Manual Technique for Patient with Documented Normal Findings (Stress)

Automatic Manual
EF * (%) 66.07 60.52
ESV (ml) 36.53 35.81

EDV* (ml) 97.56 83.04
*Indicates p<0.05 statistically significant difference between automatic and manual.

Table 3 
Comparison Between Automatic and Manual Technique for Patient with Documented Abnormal Findings (Stress)

Automatic Manual
EF * (%) 54.90 50.29
ESV (ml) 62.74 62.26

EDV* (ml) 126.81 114.68
*Indicates p<0.05 statistically significant difference between automatic and manual.

Table 4
Comparison Between Automatic and Manual Technique for Patient with Documented Abnormal Findings (Rest)

Automatic Manual
EF * (%) 56.23 51.77
ESV (ml) 59.61 58.32

EDV* (ml) 123.26 108.77
*Indicates p<0.05 statistically significant difference between automatic and manual.

** Abbreviations EDV: End-diastolic volume; ESV: End-systolic volume; EF: Ejection fraction
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ESV (p>0.05) as shown in (Fig. 3). We compare be-
tween automated and manual processing for EF, EDV, 
and ESV in stress test as shown in (Fig. 4) and rest as 
shown in (Fig.5).

Figure 1. EF in Stress and rest Test for normal and abnormal 
findings.

Figure 2. EDV in Stress and rest Test for normal and abnormal 
findings.

Figure 3. ESV in Stress and rest Test for normal and abnormal 
findings.

Figure 4. Stress Test

Figure 5. Rest Test

Discussion
Accurate and valid end-diastolic and end-systolic 

frame detection procedures would enable the devel-
opment of entirely automated procedures for objec-
tive assessment of the LV function, such as automated 
computation of EF and stroke volume, strain imaging, 
and wall thickening 4. However, gated myocardial per-
fusion single-photon emission computed tomography 
(SPECT) has been widely used to measure perfusion 
and LV functional parameters in patients with sus-
pected heart disease. It has proven a high correlation 
with the results of other modalities 31.

Automated analysis and quantification display 
techniques for assessing perfusion and function from 
myocardial perfusion SPECT have been devised and 
proved to work in the great majority of patients. Au-
tomated software algorithms use different feature ex-
traction procedures when applied to radiologic images 
32. Whenever necessary, software programmers aim to 
integrate “sanity tests,” which question if a particular 
contour, for example, makes rational sense of gener-
al human anatomy 1. Simple manual manipulation 
techniques have also been created for the remaining 
cases 32. These advancements are projected to con-
siderably influence nuclear cardiology by reducing 
the time necessary for study analysis and evaluation, 
influencing both technical and physician expenses. 



140 | Cardiometry | Issue 22. May 2022

Furthermore, this method is predicted to increase the 
repeatability of myocardial perfusion SPECT. Many 
types of software can use to assess cardiac function 
as research said but we are use one type of software 
which is Cedar-Sinai QGS software {Diagnostic eval-
uation of three cardiac software packages using a con-
secutive group of patients}. In Cedar-Sinai QGS soft-
ware allow using automated and manual processes. It 
is important to use manual processing to make sure 
that the placement of the organ specifically cardiac 
borders is accurate and can be verify the region of in-
terest (ROI) and also to minimized the artifact from 
adjacent organ to the heart borders like a big breast 
or diaphragm {QGS+QPS Automatic Quantification 
Version 2013.1}. Some research says that the artifacts 
has a minor effect, but do not cause a significant im-
pact on the study {Diagnostic evaluation of three car-
diac software packages using a consecutive group of 
patients}. Despite that, we found in this research that 
patients who have potential artifacts related to patient 
or technical factors are more in need of manual pro-
cessing to increase the accuracy of the cardiac volume 
and ejection fraction {Artifacts in Quantitative analy-
sis of myocardial perfusion SPECT, using Cedars-Si-
nai QPS Software}.

Conclusion
We found discrepancies that exist by using the ful-

ly automated and manual technique for determining 
LVEF and volumes by gated MPI. This study high-
lights the importance of a semi-automated technique 
using a mix of automated and manual correction of 
LV contours to ensure a more precise and accurate es-
timation of Left ventricular function. Semi-automated 
processing is important to improve the results, thus 
minimizing the potential impact on diagnosis and pa-
tient management. 

Limitations
The population of the patients used in this study 

was small hence larger set of data is required for more 
in-depth analysis. Other limitation that we have only 
one computer of Siemens E-cam and Symbia SPECT 
systems using for processing. The software for the de-
vice is updated at the end of each month, and from 
this point of view, additional information such as 
manual processing which is not needed by every pa-
tient and is considered overload on the device so that 
why deleted. 

Recommendations
The operator always should be alert to myocardial 

boundaries (LV epicardial and endocardial contours 
and apex/base endpoints) that do not look correct or 
mismatched to visual assessment, especially in centers 
lacking a newer SPECT-CT system (equipped with CT 
attenuation correction option).
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Abstract
Background. Acute Myocardial Infarction (AMI) is a fatal 
condition with a subsequent variety of complications. Recently, 
COVID-19 vaccine has become an essential precaution to avoid 
infection. However, it is uncommon for AMI to manifest as a 
result of the COVID-19 vaccination.
Methods. Thirty-two years old man, previously healthy, come 
to the emergency department with a four-hour history of chest 
discomfort after Covishield (AstraZeneca) vaccination. He was 
neither hypertensive, diabetic, or smoker and lacked any other 
typical risk factors for cardiovascular disease.
Results. This case describes an adverse response to the 
COVID-19 vaccination that has the potential to be life-threat-
ening. He had received his first dose of the Covishield vacci-
nation five days prior. Extensive anterior STEMI was diagnosed 
post-cardiac arrest. He had primary percutaneous coronary in-
tervention (PCI) to recanalize an occluded proximal LAD. 
Conclusions. Additional screenings for young individuals 
should be considered before administering the COVID-19 (As-
traZeneca) vaccine as a preventive step if reports of significant 
adverse events in older adults continue.
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Introduction
On December 30, 2020, emergency authorization 

of the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) vaccine (ChAdOx1 nCov-19, As-
traZeneca) was granted, based on strong phase three 
data demonstrating a 76.0% efficacy rate in prevent-
ing symptomatic COVID-19 starting 22 days after the 
first dose, in healthy volunteers. In extremely rare sit-
uations (about 1 in 100,000 persons), the vaccination 
may cause blood clots when combined with low plate-
let counts. As of April 14, 2021, the UK Medicines and 
Healthcare Products Regulatory Agency (MHRA) re-
ported an overall incidence of thromboembolic events 
of 7.9 per million doses (less than 1 in 100,000 people) 
with concurrent low platelets 1.

Method: Since it was a case report so case pre-
sentation is as follows:

Case Presentation
Thirty-two years old man, previously healthy, pre-

sented to the emergency department with a four-hour 
history of retrosternal typical chest discomfort, pro-
fuse sweating, and vomiting. He was neither hyperten-
sive, diabetic, or smoker and lacked any other usual 
risk factors for cardiovascular disease. The patient was 
admitted with ventricular fibrillation (VF). Cardio-
pulmonary resuscitation by a bystander was initiated, 
and he got a 200 joules direct current shock from an 
automated electrical defibrillator for VF and restored 
spontaneous circulation. Due to the patient’s failure to 
achieve complete consciousness during ROSC, he was 
intubated and mechanically ventilated. ST-segment 
elevation in anterior leads was reported after Electro-
cardiogram (ECG), (Figure 1A). 

After ST-elevation ACS was diagnosed, the Cardiac 
Cath Lab was immediately activated for primary PCI. 
Initial blood tests revealed a normal complete blood 
count, coagulation, and renal function. Initially, tro-
ponin was 100 ng/mL and increased to > 50.000 ng/
mL six hours later. Transthoracic echocardiography 
was performed prior to the procedure (Figure 1B) and 
revealed a 25% reduction in left ventricular ejection 
fraction, 120 ml ESV, and 160 ml EDV, with significant 
hypokinesis of the apex, anterior, and lateral segments. 
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The trans-radial coronary angiography revealed a 
completely blocked proximal LAD artery with nor-
mal branches. Following LAD wiring and mild pre-
dilatation with a low-pressure balloon (SeQuent, 
2.5×15mm), a proximal complete LAD lesion devel-
oped, and one DES (Coroflex ISAR NEO, 3×32mm) 

was placed with final TIMI 3 flow and no distal embo-
lization (Figure 2A-C). Due to the anticipated signifi-
cant risk of systemic cardioembolic events, thrombus 
aspiration was not done. The patient recovered full 
consciousness two hours later and was successfully 
extubated. The patient was hospitalized for 48 hours 

Figure 1A: 12 lead ECG show ST elevation in lead V-V6, I & aVL with ST depression & T wave inversion in II, III, AVF

Figure 1B: TTE by Simpson’s method in apical 4 chamber and apical 2 chamber.



Issue 22. May 2022 | Cardiometry | 145

in the critical care unit (ICU). No further adverse 
events occurred, and after three days, the patient was 
discharged. On discharge, the patient was prescribed a 
one-year course of dual antiplatelet treatment (DAPT) 
consisting of ticagrelor (90 mg) twice daily and aspirin 
(100 mg) daily. 

Discussion
This case examines an unpleasant MI that occurred 

following the administration of an AstraZeneca vac-
cination. According to the Centers for Disease Con-
trol (CDC), over 800,000 individuals suffer from MIs 
each year 2, with 33% or more occurring in individuals 
75 years or older 3. Due to the fact that older persons 
receive priority for the vaccination, it is possible that 
older adults will continue to present to the emergency 
room with MIs following their COVID immunization. 
On the other hand, our case is unique in being young 
and free of risk factors. This fact does not indicate that 
the COVID-19 vaccination is directly responsible for 
MIs, but it may be a contributor by increasing pres-
sure on the heart. AstraZeneca phase III study in the 
US revealed statistically significant vaccination effec-
tiveness of 79% and 100% in avoiding symptomatic 
COVID-19 infection and preventing severe illness and 
hospitalization, respectively. Recently, there have been 
rumors, stray media stories, and preprints of post-vac-
cination vascular thromboembolic catastrophes, par-
ticularly with the AstraZeneca vaccine. 4,5,6. With the 
aid of an independent neurologist, the independent 
data safety monitoring board (DSMB) performed a 
thorough examination of thrombotic events and ce-
rebral venous sinus thrombosis (CVST). The DSMB 
found no evidence of an elevated thrombosis or 
thrombotic events risk among the 21,583 individ-

uals who received at least one vaccination dose. 
CVST-specific incidents were not found in this 
study 1. While no trial has been conducted to explicitly 
examine MI prevalence among COVID-19 vaccinated 
individuals, several assumptions could be advanced. 
To begin, it may exacerbate underlying atheromatous 
plague by increasing thrombotic state post-vaccine. 
Greinacher et al. hypothesized that vaccine-induced 
prothrombotic immune thrombocytopenia, a condi-
tion comparable to heparin-induced thrombocytope-
nia, was responsible for the post-vaccination throm-
botic phenomena 6. Secondly, Boivin et al. noted that 
there is a demand-supply mismatch in the frail heart 
following immunization. Thirdly, platelet transfection 
with mRNA or a viral vector-based vaccination is a re-
mote potential 8. Fourthly, it might be a case of vaso-
spastic allergic myocardial infarction in reaction to the 
vaccination, termed Kounis syndrome 8,9. In our situa-
tion, we hypothesize that post-vaccination thrombotic 
phenomena occurred on preexisting CAD. However, 
at this point, it would be flawed to establish a caus-
ative link between the COVID-19 vaccination and MI. 
Given that vaccine is being provided in large numbers 
and MI is a very common emergency, this might be 
a coincidental or even idiosyncratic reaction. Thus, 
each situation should be carefully evaluated prior to 
discussing with the patient’s attendant or the general 
public.

Conclusion
This study reports a myocardial infarction case 

following AstraZeneca COVID-19 vaccination first 
dose. Until the vaccine manufacturers provide further 
data or many case reports or case series documenting 
more severe side effects are available, it is doubtful to 

                              A                                                                B                                                             C
Figure 2. left coronary angiogram after wiring of total LAD showed proximal to mid segment subtotal stenosis (A), Post successful 
PCI to LAD (B), normal RCA(C).  
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conclude a major danger presented to young adults 
getting the vaccination. Meanwhile, healthcare prac-
titioners should be mindful of the false or exaggerated 
danger claims associated with the COVID-19 vacci-
nation, which might cause the general public to rush 
to the judiciary. Any related research should be done 
with caution, not to exaggerate the findings. Moreover, 
additional screenings for young individuals should be 
considered before administering the COVID-19 vac-
cine as a preventive step if reports of significant ad-
verse events in older adults continue. 
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Abstract 
Aims and Objectives:
This research study mainly deals to evaluate the effect of de-
pression in coronary heart disease patients.
Background: Depression is one of the common comorbidi-
ty among patients presented with acute coronary syndrome or 
those with major cardiovascular event. Depression has been inde-
pendently associated or lead to acute cardiac events in patients. 
Method: The study was conducted from three months fol-
lowed-up patients with recent diagnosed coronary heart dis-
ease and they getting treatment from cardiac centres “Armed 
Forces Hospitals. Depression was evaluated by using 17-item 
Hamilton Rating Scale and the cardiac outcome was assessed 
clinically by echo parameters and cardiac biomarkers such as 
C-reactive Protein. The data were analysis by SPSS version 23. 
Results: In this study 83 patients were part of this research. The 
patients had been picked up from range 18-65 year in which 
mostly patients were male (75%) than female (25%). Among 83 
coronary heart disease patients 29.5% were suffering from de-
pression while 19.5% were on severity. The deterioration factor 
was significantly influence by depression and smoking. 
Conclusion:
Depression has a great impact on deterioration of the cardiac 
outcomes. It can serve as a predictive variable for future cardi-
ological morbidity and mortality.
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Introduction 
The term “depression” can refer to anything from a 

passing feeling of sadness to serious clinical or mental 
manifestations that can be mild to severe, recurring, 
and cause disability. Depression is a prevalent illness 
that affects over million people globally [1]. It is a con-
dition that is interconnected with physical health such 
as coronary heart disease (CHD). It is reported that 
depression show about 3 times more regular pattern in 
patients suffering from an acute myocardial infarction 
(AMI) than in the general population [2]. Hu Y 2020 
reported that myocardial infarction patients admit-
ted to hospital after their treatment some behavioural 
changes lead to major depression symptoms [3]. Fur-
thermore, CHD young women patients suffer more 
with depression followed by AMI condition [6]. Lit-
erature showed that the severe emotional activity was 
observed in first four months of their cardiac arrest 
patients. Furthermore, with the aid of Hospital Anxi-
ety and Depression Scale (HADS), 7.3% of post-AMI 
patients showed moderate to severe depression at the 
three-month mark [20]. Similarly, Mavrides 2022 re-
ported that 17-47 % depression were observed in CVD 
patients during his research work [4]. Women have 
high prevalence rate of depression after menopause 
as compare to general population [5]. Poor prognosis 
in CHD patients enhance the grade of depression [7]. 
Additionally, Depression is also reported after MI, it 
is nearly increased the risk of cardiac attack [8]. The 
link between depression and CHD can be explained 
by both biological and behavioural mechanisms. De-
pressed CHD patients when compared to normal in-
dividuals found to frequently prone to cardiac events 
or that induce atherosclerosis. Several studies have 
reported that lower heart rate variability [8, 9], hy-
pothalamic-pituitary-adrenal axis impairment [10], 
increased platelet activation [11], impaired vascular 
function [12], and an increased inflammatory re-
sponse [13]. Additionally, due to the pathophysiolog-
ical effect on the heart, depression is associated with 
poor medication adherence and triples the risk of 
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noncompliance with medical treatment regimens due 
to the pathophysiological impact on the heart [14]. It 
has been noted that depression can reduce the likeli-
hood of modifications of other cardiac predictors and 
rehabilitation. [15, 16] It is also related to greater as-
sociated costs, healthcare service utilisation [17] and 
reduced life quality [18]. Many studies have reported 
that individuals with CHD are likely to suffer from 
mood changes resulting in depression [19]. The ex-
act pathophysiology linking depression to enhanced 
CHD risk are highly complicated, and remain un-
known. However, traditional risk factors and life style 
may contribute in this context. Therefore, the aim of 
this study is to evaluate the prevalence of depression 
among CHD patients reported to our centre and its 
correlation with associated factors.

Methods 
In this descriptive prospective study, patients with 

coronary artery disease were referred to Armed Forces 
Hospitals in the Southern Region from 2019 to 2020. 
This was a two-phase study conducted among coronary 
heart disease patients aged between 18-65 years, not 
previously diagnosed with depression or any psychiatric 
complaints. Written consent was obtained from all the 
patients before participation in the study. The exclusion 
criteria were patients aged <18 years, those who did not 
attend the cardiac clinic for follow up for three consecu-
tive months, those with the history of psychological dis-
orders and patients who refused to participate. The sam-
ple size was calculated using the EpiCalc 2000 program 
for sample size calculation with a power of 80% and a CI 
of 95%. Assuming that the prevalence of CHD was 5.5% 
based on Al-Baghli NA et al. study, the minimum sample 
was 73 and was raised to 83 over the three months [21]. 
Depression was assessed by one of the most extensively 
used clinician-administered depression evaluation tools 
namely, the 17-item Hamilton Rating Scale for Depres-
sion (HAM-D). This version is compatible for 17 items 
(HDRS17) to analysed the symptoms of depression in a 
week. Although the scale based on computation of ques-
tionnaire related to clinical interview with semi-struc-
tured guideline also emphasizing on emotional and 
physical symptoms of depression [22]. Cardiac outcomes 
were assessed clinically by echocardiography and bio-
chemical analysis of cardiac biomarkers.

STATISTICAL ANALYSIS: The data obtained was 
computerized and statistically analysed using SPSS 
v23. Descriptive tests were used to describe and mea-

sure the frequency and percentage of each variable. 
Comparative analysis was performed to measure the 
difference between the prevalence of depression and 
statistical differences between the groups. An inde-
pendent t-test was used for the comparison of So-
cio-demographic study group while the chi-square 
was used for depression. Normality test (Kolmogor-
ov-Smirnov and Shapiro-Wilk) was performed with 
Wilcoxon signed-rank test. Binary logistic regression 
was used to determine the most predictable variables 
(diabetes and smoking) for cardiac improvement. The 
considered significant value of was P0.05.

Results
The data set was designed on the bases of age of pa-

tients ranging from 18 to 65 years. It was observed that 
male’s participants are most prevalent than females. 
Most of the participants were literate, married and re-
tired. It was also observed that 50 patients were cur-
rently not working or retired. Among the 20 working 
participants, most had a sufficient income. It is found 
from results that majority of patients were non-smok-
ers (Figure 1). The mean Body mass index (BMI) of pa-
tients was found to be 29.33±3.67 that falls in normal 
weight category. The Binary logistic regression test was 
performed to analysed the difference between BMI and 
depression and smoking in male and female. It was ob-
served that depression was the single most predictable 
variable as it can exhibit 0.24 times more likely to cause 
CHD. Other variables related to the outcome could be 
smoking and gender Figure 2. The depression status of 
CHD patients was assessed and presented in grade of 
depression scale. It was observed that the prevalence 
of depression among CHD patients was 27.7%. The 
grades of depression showed that most of the CHD 
patients were depressed as compared to moderately 
and severely depressed. The mean Hamilton score was 
found to be 6.02±8.4, with minimum range of 0 to max-
imum of 28 (Table 1, Figure 3). The cardiac outcome 
of studied group was analysed in the second phase 
of study and indicated in It was observed that after a 
follow-up period, of three months, 39.8% of patients 
were deteriorated based on their echo parameters and 
cardiac biomarkers. It was observed that age of dete-
riorated patients was significantly higher as compared 
to improved patients (p=0.002). Moreover, the Ham-
ilton score for deteriorated patients were significantly 
higher compared to improve one (p<0.001). Chi square 
test was used to analysed the association of depression 
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status and smoker between deteriorated and improve 
patients. It was found that depression (p=0.003) and 
smoking (p=0.002) were significantly associated with 
deteriorated patients with the risk ratio score indicated 
that both variables have harmful effect on deteriorated 
CHD patients (RR=4.3, RR=9) (Table 2).

Table 2
Cardiac outcome observed after3 months treatment of studied 
group

Cardiac outcome 
(after 3 weeks) No. %

Deteriorate 33 39.8%
Improve 50 60.2%

Discussion
After a baseline assessment of the patients’ depres-

sion using the 17-item (HAM-D) scale, the popula-
tion was allocated into two groups, i.e., those with de-
pression and Normal. The cardiac functions for both 
groups were assessed again after the three-month fol-
low-up period, and a comparison between both groups 
was conducted. Males constituted 75% of cases, and 
this predominance of male participants was similar 
to findings in most of the previous studies. Bai et al. 
explained that the lower rates among females may be 
due to the exposure to endogenous oestrogens during 
the fertile period of life, which delays the manifesta-
tion of atherosclerotic disease in women [23]. Thus, 
before menopause, the CHD event rate in women is 
low and is predominantly attributed to lower smok-
ing rates. Similarly, Möller et al. [24] also reported 
that male had a 3 times greater CHD incidence and a 
5 times higher mortality rate than female. Conversely, 
a study conducted in Palestine showed that symptoms 
of depression were more common in females (84.9%) 
than males (76.4%) [25]. The majority of the risk vari-
ables favoured women, however the gender gap in risk 
factor levels narrowed with ageing.

Smokers constituted 13.3% of the participants. 
Smoking is a well-established predictor for cardiovas-

Figure.1: The sociodemographic characteristics of the studied 
group are represented in mean+ SD the survey based under 
the yes and no section.

Figure2:Regression test was performed to analysed the differ-
ence between BMI and depression and smoking in male and fe-
male. The values are represented in percentage. The regression 
was analysed by Binary Logistic test carried out by SPSS V23.

Figure.3: The depression status of CHD patients was assessed 
and presented in grade of depression scale

Table 1
The depression status of CHD patients was assessed and pre-
sented in grade of depression scale

Grade of 
depression 

GROUP STUDY
HDRS score

n %
Normal 60 72.30% 8- 12
Moderate 9 10.80% 13-17
Sever 3 3.70% 18-29
Acute 11 13.20% > 30
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cular disease as It affects both coronary and peripheral 
circulation in a long term. This finding is consistent 
with those of Jalali Z et al. [26], who reported that cig-
arette smoke contains a large number of oxidants. It 
has been explained that the adverse effects of smoking 
may result from oxidative damage to the vascular en-
dothelium. In long-term smokers, and even in passive 
smokers, endothelial dysfunction in the brachial and 
coronary arteries has been demonstrated.

The mean age for presentation of CHD in our sam-
ple was 58.15±14.67 years, which is in accordance with 
CDC that reported 27.8% of adults diagnosed with CHD 
aged 45-64 years felt mentally unhealthy (CDC, 2019) 
[3]. It is also found in a study that female CHD patients 
with age >60 years were also found to be an independent 
risk factor for 2-year depression (P 0.05). The findings 
of Barbera M et al., suggested that the CHD incidence 
and mortality increased in the 50–59 year and 60–64 
year of age groups. They explained that the individuals 
in the respective age groups demonstrated that CHD 
risk increases significantly with age [27]. 

CHD can be a product of high BMI. I current study 
the mean BMI was 29.33±3.67 kg/m2. which is consid-
ered as overweight. Most of the CHD patients in stud-
ied group were obese range showed the upper limit by 
37.46 kg/m2. This finding is in agreement with that 
of Jahangir E. et al, who explained the relationship of 
obesity to coronary artery disease (CAD) by the major 
health implications associated with obesity, including 
diabetes mellitus type 2, hypertension, metabolic syn-
drome, and dyslipidaemia, all of which are indepen-
dent risk factors for CAD [28]. A study demonstrated 
that increase in body mass can induce the release of 
certain pro-inflammatory from adipose tissue that 
are responsible for cardiac dysfunction by causing 
systemic inflammation [29]. However, A UK based 
study reported that there was no association found 
between BMI and depression in CHD patients [30]. 
The prevalence of depression in studied CHD patients 
was observed to be 27.7%. This finding is close to the 
results of Agency for Healthcare Research and Quality 
systematic review. According to the review report up 
to 20% of CHD patients fulfil the criteria for severe 
depressive illness. Patients reported major depression 
symptoms in up to 47% of cases, and the diagnoses/
symptoms persisted long after they were discharged 
[3]. In 2020, Dai WS et al., reported that music ther-
apy helpful after CAD bypass grafting in depression 
[31]. The outcome of CHD after the follow-up period 

revealed that almost 40% of patients with depression 
suffered from deteriorated health and that 60% had 
improved based on their cardiac parameters by echo 
and enzyme measurements. This finding is slightly 
lower than that of Willems R. et al., who reported that 
following their initial CHD-related admittance, 79% 
of people with CHD continued to go labour market 
with improved health [32]. The difference may be in 
the follow-up period; the follow-up was 3 months in 
our study and one year in the comparative study. We 
presumed that these differences may also due to the 
diverse culture context and the different diagnostic 
criteria used in the included study. However, accord-
ing to NHANES III data, a history of major depression 
was linked with a 64% increase in the risk of having an 
elevated high-sensitivity C-reactive protein (hs-CRP) 
that may cause health deterioration [33]. More deteri-
oration occurred among males, with a p-value of 0.057 
[non-significant] and Relative Risk (RR) 2.88 [0.94: 
8.8]. This finding may be explained by the occurrence 
of CVD and increased risk factors, especially smoking. 
This result is in contrast with that of Khamis RT et al. 
(2016), who reported that gender difference such as 
women have worse outcomes in chronic stable angina 
as well as acute coronary syndrome related to a worse 
co morbid outline under treatment as compared with 
men [34]. The difference may come from their inclu-
sion in a different community or the research design. 
Education and income played no role in the outcomes 
and had a non-significant P-value. Smoking showed a 
significant difference of P=0.002 with a high RR 9 [1.8: 
44.9]. This is in agreement with the findings of Lu C 
et al., who found a great association between smoking 
and a worse outcome in relation to CHD [35]. Older 
age showed a statistically significant association with 
a worse outcome due to the accumulation of risk fac-
tors. Mosley JD et al., reported the same result; that 
is, age is a predictable variable for a worse outcome in 
relation to CHD [36]. There is no doubt that among 
depressed individuals a variety of behavioural and 
lifestyle factors may have role in causing recurrent 
CHD. Smoking, alcohol consumption, lack of physi-
cal activity, and obesity are all on the rise [37]. Major 
depression, like with other medical illnesses, predicts 
poorer adherence to drugs [38], and rehabilitation 
programmes in CHD patients [39]. The Hamilton 
score, as an indication of depression status, showed 
a highly significant difference among the worsened 
outcomes between the groups, which is in agreement 
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with Davidson KW, who reported in prospective ob-
servational studies that in patients with coronary 
heart disease, depression is linked to a very high risk 
of recurring acute coronary syndrome or death. They 
discovered that among ACS patients, the hazard ratio 
for all-cause death was 1.80 (95% CI= 1.46–2.51), and 
the hazard ratio for MI recurrence was 1.95 (95% CI= 
1.33–2.85). These findings are explained by the bio-
logical mechanisms proposed to clarify the prognosis 
of depression-CHD [40]. The depression occurrence 
showed a highly significant association (P=0.003 with 
RR 4.3 [1.5: 12.3]) with the development of worsened 
CHD outcomes. This is in agreement with Rumsfeld 
JS et al., who report depression in patients with angina 
were more likely to develop cardiac problems such as 
recurrent infarction, ischemia, or CHF after studied 
their early hospitalization records [41]. No introduc-
tion of anti-depressant drugs was observed during the 
acute phase or follow-up period. The third objective of 
studying the effect of anti-depressant drugs on cardiac 
outcomes could not be assessed.

Learning points 
This prospective study concluded that the preva-

lence of depression among CHD patients was 27.7%. 
This has a great impact on the deterioration of cardiac 
outcomes. The study recommends that an assessment 
of depression status should be mandatory among all 
cardiac patients, with the introduction of anti-de-
pressant treatment in cases of depression. In order to 
improve a patient’s quality of life and to prevent a re-
current coronary attack, early detection and treatment 
of depression in heart patients is critical. Additionally, 
further multidisciplinary research studies involving 
epidemiology are needed. A longitudinal study design 
involving a large sample and a long follow-up period 
must be conducted for more accurate results for re-
viewing the effect of depression on cardiac outcomes.
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Abstract
Background: Healthcare professionals’ perception of Inter-
disciplinary Education is an essential factor that affects their 
acceptance of this approach to education. From the litera-
ture related to patient safety, it has been identified widely that 
healthcare team communication and performance are critical 
to providing safe care to the patient. Poor organization and 
team dynamics among healthcare professionals appear to im-
pact the safety and quality of patient care. The lack of Interdis-
ciplinary Education in healthcare institutions in the Kingdom 
of Saudi Arabia negatively impacts the work dynamics of the 
healthcare team. 
Results: The study results showed that the majority of health 
care workers showed a high awareness level for IPE. Therefore, 
female nurses who have been working in special units and have 
experience of more than five years are perceived more than 
other specialties. Also, health workers in special units showed a 
higher percentage than in the general wards, and females were 
ready more than males. Only one item helped to determine 
the differences in perception which is the “perceived need for 
cooperation”. 
Conclusions: IPC should be initiated by universities than by 
health organizations starting at the level of leaders of med-
icine, nursing, and other disciplines who should be aware of 
the importance of IPC that would benefit patients as well as 
health institutions. Leaders must take IPC cooperation seriously 
by putting it into consideration in the vision of departments 
and thus starting to establish small-cooperated teams, which 
include various specialties. 
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Introduction 
Interdisciplinary Education has high attention 

overall the world over the last decade as health services 
and patient safety incidences significantly decreased 
by better collaboration between health professionals1. 
Healthcare institutions in the Kingdom of Saudi Ara-
bia (KSA) are facing an increase in patients’ complaints 
from a variety of healthcare-associated problems, and 
their variant cultural backgrounds. Collaboration 
among the different healthcare professionals is con-
sidered a crucial factor for managing these complex 
care situations. Interdisciplinary Education focuses on 
patient-centered care, which is an essential aspect of 
healthcare education2. Interdisciplinary Education has 
been defined as a safe learning environment in which 
trainees from two or more healthcare disciplines learn 
with, from, and about the role of each other, participate 
as an associate of an interdisciplinary healthcare team, 
and demonstrate positive attitudes toward the patient, 
family, and colleagues which enhancing teamwork 
skills and endorse the quality of care. Interdisciplinary 
Education inspires mutual respect and thoughtfulness 
among associates on healthcare teams3 

Dysfunctional team dynamics are attributed to 
more than 70% of medical errors. It was suggested re-
cently that in comparison to non-medical teams, the 
healthcare teams are quite complex and that more so-
phisticated knowledge of team processes and dynam-
ics is required4 

Maintaining safety and the safety culture are health 
service priorities that overwhelm institutions’ budgets. 
Research suggests Interdisciplinary Education and 
healthier team dynamics can enhance clinical out-
comes, performance, safety, and team culture.5 

Recently, it has been reinforced by numerous stud-
ies that the efficiency of Interdisciplinary Education 
is one of the elements of the education process. How-
ever, most of the studies were conducted in academic 



Issue 22. May 2022 | Cardiometry | 155

settings. It pointed out a brief understanding of bet-
ter communication and interdisciplinary team roles, 
which enhances the teamwork between members of 
the team. One reading showed higher satisfaction of 
patients with the care in the case by a multidisciplinary 
team who was exposed to Interdisciplinary Education. 
Another study presented the importance of Interdis-
ciplinary Education in refining professional develop-
ment as well as self as increasing understanding about 
interdisciplinary.6 

In the framework of the Kingdom of Saudi Arabia 
(KSA), studies that were conducted in academic set-
tings including IPE found that the prospectus would 
advance patient care and proliferate the satisfaction of 
the healthcare provider. Moreover, they found that the 
awareness of and willingness toward Interdisciplinary 
Education among undergraduate healthcare students 
were high7.

Problem Statement
Previous research studies based on patient safety 

have identified widely that some of the critical ele-
ments in providing safe patient care are performance 
and communication of the healthcare team8. The safe-
ty and quality of patient care appear to be influenced 
by team dynamics and poor coordination among 
healthcare professionals9.The lack of Interdisciplinary 
Education in healthcare institutions in the Kingdom 
of Saudi Arabia (KSA) negatively impacts of dynam-
ics of the healthcare team. Emphasis on the training of 
future health professionals to work within teams effec-
tively has been increased by these findings.

Healthcare professionals’ perception toward In-
terdisciplinary Education is an essential factor that 
affects their acceptance of this education approach10. 
This study will be carried out to evaluate the willing-
ness and the perception of healthcare professionals in 
King Saud Medical City (KSMC) for Interdisciplinary 
Education. The outcomes of this study can provide 
significant support to decision-makers and educators 
in initiating Interdisciplinary Education programs. 

Study Aims
• Identify and recognize the perception of health-

care professionals of Interdisciplinary Education at 
KSMC. 

• Assess the difference in perception of Interdisci-
plinary Education among physicians, nurses, and 
other allied healthcare in KSMC. 

• Differentiate between physicians, nurses, and oth-
er allied healthcare professionals’ perception of In-
terdisciplinary Education in specialized units and 
general wards.

Research Questions
• What is the perception of Interdisciplinary Edu-

cation among physicians, nurses, and other allied 
healthcare professionals in KSMC?

• What is the difference in perception of Interdisci-
plinary Education among physicians, nurses, and 
other allied healthcare in KSMC?

• What is the difference in physicians, nurses, and 
other allied healthcare professionals’ perception 
of Interdisciplinary Education in specialized units 
and general wards?

Materials and Methods 

Design
A cross-sectional study design was used to the selected 

convenience sample, which was selected equally among 
the different healthcare professionals (physicians, nurses, 
and other allied healthcare professionals) at KSMC. 

Setting
This study was conducted at King Saud Medical 

City (KSMC) with variant healthcare professionals 
(physicians, nurses, and other allied healthcare profes-
sionals) from specialized and general areas. 

Sampling
The total healthcare population in KSMC is 7969 

employees based on data from the Human Resources 
Department at KSMC. With a margin of error of 5%, 
confidence level 95%, and 50% response distribution, 
the suggested sample size for our study was 367, and 
354 questionnaires were returned giving a response 
rate of 96.5%. A proportionate sample will be taken 
from the three main study groups (Physicians= 63, 
Nurses= 211, and Allied Health= 93). 

Data Collection
Data was collected by using a self-administered 

survey called the Interdisciplinary Education Percep-
tion Scale, which consist of 18 items classified under 
4 sub-scales (competency/autonomy, insight of defi-
nite collaboration, considerate of others’ standards, 
and perceived need for cooperation) and uses a Likert 
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Scale with reactions extending from “strongly dis-
agree” (1) to “strongly agree” (6).

Data Analysis
Data were entered into SPSS, version 23 (IBM 

Corporation, Armonk, NY, USA). Data were ana-
lyzed with descriptive statistics by using frequency 
distribution. The inferential statistic was done by us-
ing the nonparametric tests after verifying the data 
by one-sample Kolmogorov-Smirnov test. The Sign 
test was utilized to test the healthcare workers’ per-
ception. We compared the differences between two 
independent groups by using the Mann-Whitney 
test. On other hand, we used the Kurskal Wallis to 
test the differences in the perception among differ-
ent specialties. 

Ethical Considerations
Approval from IRB at King Saud Medical City 

(KSMC) will be obtained before we start the study. 
There will be different strategies that will help in pro-
tecting the confidentiality and rights of participants. 
Participants will be updated about the objective of 
the study and that their participation is completely 
voluntary. The right to refuse to the participant will 
be provided to each participant. Moreover, the right 
to refuse to answer any question will be informed to 
participants. The participants will also be informed 
about their right to end their participation at any 
time. 

All responses will be accessed and maintained by 
the principal investigator only and no personal infor-
mation such as job number or name will be used. 

Results and Discussion  
Table 1 presents the demographic characteristics 

of the respondents. A large majority (77.4%) of the 
sample were female. The age of the respondents’ spans 
from 30 to 39 years, present the highest percentage 
(59%). As reflected on the table, most (66.7%) of the 
respondents were nurses working in special units 
(61%). 65.3% of the respondents were bachelor’s 
holders. 57.3% of the sample have more than 5 years 
of experience.

Analyzing the data through the sign test we found-
ed that the overall score & the sub-scales scores for the 
healthcare workers’ perception in KSMC toward Inter-
disciplinary Education was positive (p<0.0001) at test 
value (Median = 3.5). (Table 2). To test the differences 

in the perception toward Interdisciplinary Education 
between the deferent specialities (physicians, nurs-
es, & other allied healthcare), we used Kruskal Wal-
lis Test, which shows that no significant differences 
among different specialities, except in the “perceived 
need for cooperation” (p=0.014), based on the pair-
wise comparison, there was a significate difference 
among nursing & medicine (p=0.038), nurses showed 
a higher perception compared with physicians. (Ta-
ble 3).

Table 4 displays the differences between different 
clinical settings (general wards & speciality units). We 
used Mann Whitney test which shows that there are 
differences among the perceptions of healthcare work-
ers in special units & those in general wards toward 
Interdisciplinary Education (p < 0.0001), Healthcare 

Table 1
Demographic data of respondents

Variables Frequency Percent
Gender Male 

Female 
80
274

22.6
77.4

Age 20-29years
30-39years
More than 40

141
209
4

39.8
59
1.1

Specialty Medicine
Nursing
Allied Health

66
236
52

18.6
66.7
14.7

Clinical 
setting

General ward
Special unit

138
216

39
61

Education Diploma
Bachelors
Masters
Ph.D./medical board 

73
231
20
30

20.6
65.3
5.6
8.5

Years 
of experi-
ence

Less than 2years
2-5years
More than 5years

11
140
203

3.1
39.6
57.3

Table 2
Respondents’ perception toward IPE

Sign Test
Median = 3.5

z Asymp. 
Sig. 

(2-tailed)
Competency/
Autonomy-Median

10.645 < .0001

Perception of Actual 
Cooperation-Median

11.725 < .0001

Understanding 
of others Values-
Median

8.722 < .0001

Perceived Need for 
Cooperation-Median

10.320 < .0001
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workers in special units showed higher perception 
than those working in general wards, except in the 
“understanding of others’ values” there was no signifi-
cant difference (p = 0.11).

Through analyzing the data relevant to the demo-
graphical characteristic of study participants using 
Mann Whitney test; the results showed no significant 
differences in the perception among different age 
groups, as well as, between male and female health 
care providers except in the items classified under 
“perception of actual cooperation” presented that 
there is a substantial modification between males & 
females (P=0.047). (Table 5)

The current study intended to categorize and rec-
ognize the insight and readiness of healthcare pro-
fessionals at KSMC towards an IPE; focusing on the 
differences among specialties and their clinical set-
tings. Results demonstrated that the majority of the 
respondents showed a high perception level toward 
IPE. Therefore, female nurses who have been working 
in special units and have experience more than 5 years 
perceived more than other specialties. Also, health 
workers in special units showed a higher percentage 
than the general wards, and females were ready more 
than males. Only one item helped to determine the 
differences in perception among specialties, which is 

Table 3
Differences in the perception between the deferent specialties
KRUSKAL WALLIS TEST

Chi-Square df Asymp. Sig.
Competency/Autonomy .501 2 .779
Perception of Actual Cooperation 1.904 2 .386
Understanding of Others’ Values 2.015 2 .365
Perceived Need for Cooperation 8.532 2 .014
Pairwise Comparison 
Sample 1- Sample 2 Test Statistic Std. Error Std. Test Statistic Sig. Adj.Sig.

Medicine-allied health -4.390 18.709 -.235 .814 1.000
Medicine-nursing -35.055 14.049 -2.495 .013 .038
Allied health-nursing 30.665 15.457 1.984 .047 .142

Table 4
Differences in perception between the deferent clinical settings

 Mann Whitney Test 
Clinical Setting Mean Rank Mann Whitney 

U
Z Asymp. Sig. 

(2-tailed)
Competency/ Autonomy General ward

Special unit
153.67
191.80

11600.00 -3.427 .001

Perception of Actual Cooperation General ward
Special unit

154.41
191.33

11701.00 -3.328 .001

Understanding of Others’ Values General ward
Special unit

166.12
183.90

13305.50 -1.600 ,110

Perceived Need for Cooperation General ward
Special unit

150.24
193.97

11129.50 -3.980 .000

Table 5
Differences in perception between males and females

Competency 
Autonomy

Perceived Need 
for Coopera  on

Percep  on of Actual 
Coopera  on

Understanding 
of Others’ Values

Mann-Whitney U 10052.000 9751.500 9369.500 10691.500
Wilcoxon W 13292.000 12991.500 12609.500 13931.500
Z -1.130 -1.522 -1.985 -.334
Asymp. Sig. (2-tailed) .259 .128 .047 .738
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the “perceived need for cooperation”. In KSMC, the 
behavior of physicians was not surprising, as they al-
ways commit to work and receive education from each 
other and with physician assistance rather than nurses 
or any other health care professional as allied health 
care. Therefore, Nurses usually play an important role 
in collaborating with other specialties which makes a 
high level of perception but not strange. 

When comparing the results of the different clin-
ical settings, it must be kept in mind that the spe-
cial unit had their professional collaboration culture 
mostly better than other units. One of the most im-
portant findings is that the participants showed the 
need for actual interprofessional collaboration (IPC) 
in the absence of structured IPE programs. Litera-
ture indicates that most health care professionals ac-
knowledge that IPC is important and required but 
they may differ in their satisfaction and how to im-
plement it in practice (11). 

Conclusions 
Currently, establishing IPE programs in KSMC 

is still rare. Initially, it may be possible to create an 
IPE by deliberately encourage an environment of 
IPC among health professions. IPC should be initiat-
ed from universities than from health organizations 
starting at the level of leaders of medicine, nursing, 
and other disciplines who should be aware of the im-
portance of IPC that would benefit patients as well 
as health institutions. Leaders must take IPC coop-
eration seriously by putting it into consideration in 
the vision of departments and thus starting to estab-
lish small cooperated teams which include various 
specialties (11). Expanding the scope of this type of 
cooperation will lead to the necessity to look into a 
combination of educational concepts to work with 
a disciplined approach. Therefore, the education of 
medical, nursing and other allied health must define 
the educational needs of these teams and thus create 
appropriate IPE programs base on those needs. Three 
gaps to be filled: There may be a difference between 
the acceptance of the young generation and the old 
ones to work according to a new concept. So, gen-
erations must be considered into account in study-
ing the attitude of health professionals toward IPE. 
Studying the awareness and readiness of the health 
institutions’ leaders to motivate the IPC is crucial. A 
focus on understanding the advantages of the nurs-
ing profession’s cooperation with physicians on the 

quality of decision-making is also needed. Lastly, the 
notified limitation was with physiotherapists, phar-
macists when compared with other allied healthcare 
professionals such as dietitians, dentists, occupation-
al therapists, respiratory therapists, etc. 
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Summary Table
What was already known 

on the topic?
What this study added to 

our knowledge
• The previous research 

studies and literature 
has described that the 
communication and 

• The research has taken the 
context of KSA into account 
and the research has 
added to the knowledge 

 performance of the 
healthcare team are 
the critical elements of 
safe patient care and 
interdisciplinary education. 

• In the previous research 
studies, the context of the 
non-western country was 
not taken into account to a 
greater extent and minimal 
research has been found in 
this regard 

 that how the acceptance of 
interdisciplinary education 
among youngsters is 
different from the older 
generation 

• Awareness about IPC, 
the readiness of health 
institutes to adopt it and 
how interdisciplinary 
education can be used 
in the effective decision-
making 
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Abstract
Aim: Nurses’ and students’ willingness to increase information 
and practical skills through electronic platforms may help in 
setting up hundreds of timesaving and economical e-learning 
programs. The aim of this study is to evaluate the readiness of 
e-learning among different levels of nurses and nursing stu-
dents.
Methods: In this quantitative research, 425 participants 
from King Saud Medical City in Riyadh, Saudi Arabia were 
included. The study population included nurses and nursing 
students. 
Results: With p < 0.042 the research indicated that there are 
statistically significant differences between nursing groups with 
respect to e-Learning readiness.
Conclusions: The nursing staff and students in King Saud 
Medical City demonstrated significant readiness levels towards 
e-learning, while the level of readiness and experience towards 
e-learning vary for different nursing groups
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Introduction
Clinical practice is one of the core elements of the 

undergraduate nursing curriculum, which emphasiz-
es on the importance of developing clinical training 
and proficiency. Globally, there are many obstacles 
that may prevent undergraduate students from at-
tending practical training to learn clinical skills, like 
limited sources, staff turnover, complex medical cas-
es, and widespread infectious diseases.1 Nurses are 
required to obtain continuing education throughout 
the year to increase the quality of patient care. Howev-
er, the demanding time while working with patients, 
or engaging in many procedures; may make the at-
tendance of traditional face-to-face classrooms chal-
lenging2. Nurses’ and students’ willingness to increase 
information and practical skills through electronic 
platforms may help in setting up hundreds of pro-
grams at lower cost, very quick, and at any time avail-
able to the learner compared with face to face. There 
are many advantages of shifting from in-classroom to 
e-learning education: that there will be more flexibil-
ity, accessibility, convenient subject matter, and gain-
ing the speed and quality of information exchange.3,4 

. Furthermore, introducing students and nurses to 
e-learning will let them learn according to their time 
and appropriate location as well as download the 
important online resources. It will also increase the 
level of self-management.5 The research concluded 
that the application of e-learning will be essential to 
enhance knowledge and practices and with no more 
obstacles if learners are ready to take on that expe-
rience.6 As it is important to improve the quality of 
patient safety and nursing care in an institution, the 
level of learners must be taken into consideration7. A 
study argued over the impact of e-learning on first 
aid in the form of increasing information for nursing 
students at selected nursing college in Delhi, e-learn-
ing available via the internet and computers on first 
aids which include a total of nine conditions: general 
first aid, burn, cardiopulmonary resuscitation, shock, 
hemorrhage, snake bite, head injury, and dog bite has 
become an effective educational tool. The authors ex-
plain that the participant’s understanding level of the 
common first aid subject was poor before the study 
but after the application of an e-learning module on 
first aid, there was a major enhancement in knowl-
edge related to the first aid8,9 
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A randomized control trial was conducted to mea-
sure the influence of e-learning on knowledge, exper-
tise, and satisfaction related to nurses and nursing stu-
dents, and results showed that there is no significant 
difference between the outdated education group and 
e-learning group regarding nurses or nursing students’ 
knowledge, abilities and well-being10 Nevertheless, 
a study, which aimed to investigate the views of reg-
istered nurses regarding blood transfusion learning 
through e-learning practice to match individual learn-
ing styles and needs, established that e-learning will 
be expanded as much as developing the technology 
and the need will increase to it as well. In this regard, 
e-learning has benefits in terms of practicing safely 
and competently as well as meeting the educational 
standards AUWAN11. Many nursing students come to 
learn with different educational needs, cultures, and 
various far places that could obtain the experience 
of distance education challenges. Despite the good 
impact of e-learning, technology as a single element 
is not enough and a mixed and diverse approach to 
learning must be taken to bridge the theory-practice 
gap that supports the incorporation of knowledge into 
clinical practice12. The expectations and opinions of 
nursing students toward the use of e-learning found 
that the presence of technology in nursing education 
has become an urgent necessity to prepare and quali-
fy students to work in a technical work environment. 
The nursing student at lower academic levels have 
higher expectations but they will need a lot of effort to 
develop their skills to make them use technology for 
academic aims effectively13. Another related study ex-
plores the readiness of nursing students for e-learning 
in Al Dawadmi Applied Medical Science, Shaqra Uni-
versity. The researcher asserted that the willingness of 
the nursing participants to obtain e-learning courses. 
Also, establishing e-learning as a tool in undergradu-
ate education is a necessity despite their educational 
levels or even their age14 Furthermore, there are no 
associated obstacles with e-learning experiences ac-
cording to this study. Nurse’s readiness for e-learning 
must be evaluated before activating e-learning as they 
must be provided with excellent resources to enable 
them to use the material effectively15. Consequently, 
it is important that the organizations encourage their 
learners by equipping them with the hardware to aid 
the starting of e-Learning. The aim of this study is to 
assess and compare the E-Learning readiness among 
different levels of nursing learners to consequently 

help in preparing nurses for the E-Learning experi-
ence16.

Methodology

Design
This research project utilizes a descriptive- compar-

ative research design that is further described in the fol-
lowing: The targeted participants are classified into five 
learner levels; advanced beginner, novice, competent, 
expert, and proficient) according to Patricia –Benner’s 
Novice to Expert Theory; which is viewed as the best 
and most effective framework to mentor, develop, and 
measure the various levels of nursing starting from the 
beginner up to the expert17. Upon classifying the learn-
ers according to definite criteria that are based on the-
oretical assumptions; The “E-Learning Readiness” for 
the five learner groups is assessed using the “E-Learner 
Readiness Self-Assessment Tool”, then the “E-learning 
readiness” average score for each group of learners will 
be compared statistically to assess the difference. The 
secondary objective of proposing the evidence-based 
strategies to improve E-learning readiness is described 
according to study results and literature review.

Setting
This study is conducted at King Saud Medical City 

(KSMC) in Riyadh, Saudi Arabia utilizing an electron-
ic format that will be sent to participant’s emails.

Sampling
The study population is the undergraduate nurs-

ing students from the affiliated nursing colleges as well 
as all staff nurses working at King Saud Medical City 
in Riyadh, Saudi Arabia. The total study population 
is 4100 nurses based on the nursing data census and 
statistics at KSMC.

Convenience sampling is used with an estimated 
sample size of 325 subjects under a margin of error of 
5%, confidence level of 95%, and 50% response distri-
bution.

Data collection
The groups are classified according to learner’s 

group characteristics using the Demographical data 
sheet; the classifying domains are (Academic qualifi-
cation, years of clinical experience, preferred learning 
style, role-specific behavior, learners’ behavior, and 
current professional role).



162 | Cardiometry | Issue 22. May 2022

The “E-Learning Readiness” for the five learners’ 
groups is assessed using the “E-Learner Readiness 
Self-Assessment Tool”

Tool description
It is a self-assessment tool originated by18. The 

tool consists of 27 statements that relate to readi-
ness for e-Learning success and was assembled into 
6 subscales: (1) technology access (3 items), (2) on-
line skill and relationships (9 items), (3) motivation 
(3 items), (4) online audio/video (3 items), (5) in-
ternet discussions (4 items), and (6) importance to 
your success (5 items). Participants were found to 
complete a 5-point Likert- type scale response for 
each statement. The scale is ranging from “strong-
ly disagree” which equals 1 up to “strongly agree” 
which equals 5 with the statement. The five levels of 
e-Learning readiness are: least when the value ranges 
from 1.00 to 1.49 is least, less when the average rang-
es from 1.50 to 2.49, fair when the average is from 
2.50 to 3.49, high when the value of average ranges 
from 3.50 to 4.49, and highest when the value of av-
erage from 4.50 to 5. The e-Learning readiness as-
sessment tool has a reliability of 0.8527. 

Ethical consideration
The project design is not concerned with collect-

ing patient information that may threaten the patient’s 
confidentiality rights or it may alter the patient treat-
ment plan of care. The confidentiality and anonymity 
of the collected data will be secured and accessed by 
the research team members and it will not be shared 
publically. All research subjects are treated equally, 
and each participant is given voluntary control for 
participation. The research was approved by the In-
stitutional Review Board of King Saud Medical City in 
Riyadh, Saudi Arabia under IRB registration number: 
IORG0010374

Statistical consideration
The data obtained were analyzed using Statistical 

Package for the Social Sciences (SPSS IBM Version 
25). The level of significance is set at 0.05. The descrip-
tive statistics that include means and frequencies are 
used to describe the demographical characteristics of 
the targeted population while the inferential statistics, 
one-way ANOVA, and Multiple Linear Regression 
(MLR) are used to measure the primary and second-
ary objectives.

Results

Demographical data
A total of 425 respondents participated in this re-

search. The demographic variables collected from re-
spondents were age, gender, marital status, academic 
qualification, experience, and preferred learning style, 
the role of specific behavior, learner behavior, and cur-
rent professional role.

Table 1 shows detailed information about frequen-
cies and the presence of each demographic variable 
and other information collected from participants 
and table 2 shows categorization of learners to demo-
graphical data. 

Table 1
Information about frequencies and presence of each demo-
graphic variable

Variables Categories Fre-
quency

Percen-
tage

Gender male 35 8.2
female 390 91.8

Age 18-24 y 23 5.4
25-34 y 263 61.9
35-44 y 90 21.2
45 y or older 49 11.5

Academic 
Qualifica-
tion

Diploma 110 25.9
Bachelor 295 69.4
Master 20 4.7

Experience 0 to < 1 y 40 9.4
1 y to < 3 y 44 10.4
3y to < 5 y 55 12.9
5 y and above 286 67.3

Preferred 
learning 
Style

Auditory 141 33.2
Reading 16 3.8
Visual 195 45.9
Kinesthetic 73 17.2

Role 
of Specific 
Behavior

task - oriented nursing care 119 28.0
goal-oriented patient care 306 72.0

Learner 
Behavior

Instructor – Dependent 146 34.4
Self-directed 69 16.2
Participative learner 210 49.4

Current 
Profession-
al Role

undergraduate nurse 24 5.6
staff nurse 321 75.5
nurse leader 18 4.2
nurse preceptor 24 5.6
nurse mentor 12 2.8
nurse educator 26 6.1
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Table 2
Categorization of learners’ levels according to demographical 
data
Group No Learner’s Category Frequency Percentage
Group I Novice 1407 3.31
Group II Advanced beginner 1480 3.48
Group III Competent 1923 4.52
Group IV Proficient 1560 3.67
Group V Expert 1407 3.31

Readiness of the nurses toward 
the e-learning 

By using the one-sample T-test we assessed the 
readiness level of the nurses toward using the E-Learn-
ing as a teaching strategy, which showed a significant 
readiness level (p=0.0) at test value (Median = 3.0) as 
shown in table 3 & 4.

Table 3
E-learning readiness and its sub-variable mean and standard 
deviation

Variables Mean SD
Total Score of Technology 
Access 10.7059 3.30745

Total Score of Online Skills And 
Relationship 31.7647 9.63588

Total Score of Motivation 10.1459 3.26103
Total Score of Online Audio-
Video Adds 10.4024 3.25207

Total Score of Internet 
Discussion 13.9976 4.38076

Total Score of Importance 
Of Your Success 17.8329 5.47747

Total Score of E-Learning 
Readiness 94.8494 28.12549

 

Table 4
One-Sample Test

Test Value = 3

t df Sig. 
(2-tailed)

Mean 
Difference

95% Confidence Interval 
of the Difference

Lower Upper
Technology Access [I have access to 
computer with an internet connection] 11.371 424 .000 .661 .55 .78

Technology Access [I can access new 
computer( enough ,Speaker ,RAM, CD-ROM)] 9.161 424 .000 .515 .40 .63

Technology Access [I have access computer 
with adequate software ( Microsoft word 
,adobe acrobat ) ]

9.317 424 .000 .529 .42 .64

Online Skill and relationships [I have 
computer operating skills( saving file and 
making folders )) ]

10.414 424 .000 .588 .48 .70

Online Skill and relationships [I can find my 
way around the internet ( e.g. using engines 
search entering passwords]

10.068 424 .000 .574 .46 .69

Online Skill and relationships [I can manage 
to send an email along with certain file 
attachments ]

11.405 424 .000 .642 .53 .75

Online Skill and relationships [I think that I 
would be comfortable using the computer 
several times a week to participate in a course ]

9.702 424 .000 .565 .45 .68

Online Skill and relationships [I think that I 
would be able to use online tool like chat 
and email to work on assignments with 
students in varying time zones ]

9.243 424 .000 .534 .42 .65

Online Skill and relationships [I think that I would 
be able to plan my time to provide timely 
responses to students, and/or the instructors ]

10.163 424 .000 .576 .46 .69

Online Skill and relationships [I think that I 
would ask necessary questions and make 
clear written comments ]

9.945 424 .000 .553 .44 .66

Motivations [I think that I would be able to 
remain motivated even though the instructor 
is not online all time.]

7.231 424 .000 .405 .29 .51
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Test Value = 3

t df Sig. 
(2-tailed)

Mean 
Difference

95% Confidence Interval 
of the Difference

Lower Upper
Motivations [I think that I would complete my 
work even in the online distractions( friend 
,sending email ,website to surf ]

5.578 424 .000 .327 .21 .44

Motivations [I believe that I would complete 
my task even among the distractions in my 
home ( television, children and such )]

3.577 424 .000 .214 .10 .33

Online audio-video aids [I think that I would 
relate the content of the short video clips( 
1-3 minutes typically ) to the information I 
have read online or in a book ]

7.681 424 .000 .428 .32 .54

Online audio-video aids [I think that I would 
be able to take notes while watching a video 
on the computer ]

8.935 424 .000 .504 .39 .61

Online audio-video aids [I think that I 
would comprehend with the course-related 
information when presented in the video ]

9.730 424 .000 .555 .44 .67

Internet Discussion [I think that I would be 
able to carry on conversations with others 
using the internet ( internet chat, instant 
messenger )]

8.327 424 .000 .468 .36 .58

Internet Discussion [I think that I would be 
able to comfortable having several discussions 
taking place in the common online chat 
although I am not taking part in all of them .]

7.038 424 .000 .379 .27 .48

Internet Discussion [I think that I would 
be able to follow along with an online 
conversation ( e.g. internet chatting ,instant 
messenger) while typing ]

8.572 424 .000 .485 .37 .60

Internet Discussion [I sometimes prefer to 
have some time to prepare a response to 
questions.]

7.914 424 .000 .447 .34 .56

Importance to your success [Regular contact 
with the instructor is important to my success 
in online courses ]

9.233 424 .000 .525 .41 .64

Importance to your success [Quick Technical 
and administrative support is important to 
my success in online course work ]

9.660 424 .000 .541 .43 .65

Importance to your success [Frequent 
participation throughout the learning 
process is important to my success in online 
course work.]

10.173 424 .000 .574 .46 .69

Importance to your success [I feel that prior 
experience with online technologies( e.g. 
emails, internet chatting, online reading ) are 
important to my success with online course )]

9.976 424 .000 .562 .45 .67

Importance to your success [The ability 
to immediately apply course materials is 
important to my success with online work 
courses]

9.362 424 .000 .544 .43 .66

Online Skill and relationships [I think that 
I would be able to express myself clearly 
through my writing ( e.g. mode .emotions 
and humors ]

9.229 424 .000 .520 .41 .63

Online Skill and relationships [I think that I would 
be to communicate effectively with others using 
online technology ( e.g. .chat ,emails )]

11.247 424 .000 .633 .52 .74
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E-learning readiness among different levels 
of nursing learners 

To ensure if there are any statistical differences be-
tween nursing categories groups in terms of E-Learn-
ing readiness; one Way ANOVA was used.

Null hypothesis: there are no statistically signif-
icant differences between nursing with respect to 
E-Learning readiness.

Alternative hypothesis: there are statistically signif-
icant differences between nursing groups with respect 
to E-Learning readiness.

The results indicate that we rejected the null hy-
pothesis and accepted the alternative hypotheses F 
(.1809, 5), p < 0.042, table 5.

Table 5
ANOVA results

Variables Mean SD df F p
undergraduate 
nurse 76.8750 36.74272

5 1809.144 .042*

staff nurse 95.7290 26.92544
nurse leader 98.3333 28.03359
nurse preceptor 94.7500 29.80990
nurse mentor 91.2500 18.14149
nurse educator 99.9231 32.18313

With regards to post hoc, it is conducted once 
ANOVA results give significant results to understand 

the difference between the groups of nursing vari-
ables. Table 6 indicates the detailed information about 
the significance between the subgroups of nursing 
learners. 

Discussion
Technology is advancing continuously and it has 

revolutionized the way in which education is deliv-
ered to the students. The research has undertaken 
an in-depth analysis while integrating quantitative 
research design to explore different levels of nursing 
and their readiness towards the e-learning proce-
dures. Instead of using traditional learning, KSMC is 
adopting e-learning platforms to deliver nursing ed-
ucation to different nursing levels. The research has 
identified and compared to what extent e-learning 
readiness differs among different levels of nursing 
learners. The levels chosen in this regard were novice, 
advanced beginners, competent, proficient and expert 
nursing professionals. Whereas, online skills and re-
lationships, access to technology, motivation, internet 
discussion, online audio-video ads, and importance 
of success were taken as sub-categories of e-learning 
readiness19. In this regard, the analysis of the results in 
the previous section indicated that no big difference is 
observed between the population mean of the nurses 
and the sample mean as the p-value for the one-test 
sample was found to be 0.000, and the results regard-

Table 6
Post HOC of ANOVA results

(I) Current Professional 
Role: (Please tick all that 

apply)

(J) Current Professional 
Role: (Please tick all that 

apply)
Mean Difference 

(I-J) Std. Error p
95% Confidence Interval

Lower Bound Upper Bound

undergraduate nurse

staff nurse -18.85397* 5.90596 .019* -35.7625 -1.9454
nurse leader -21.45833 8.70206 .137 -46.3720 3.4553
nurse preceptor -17.87500 8.05654 .231 -40.9405 5.1905
nurse mentor -14.37500 9.86721 .692 -42.6244 13.8744
nurse educator -23.04808* 7.90009 .043* -45.6657 -.4305

staff nurse

nurse leader -2.60436 6.76006 .999 -21.9581 16.7494
nurse preceptor .97897 5.90596 1.000 -15.9296 17.8875
nurse mentor 4.47897 8.20575 .994 -19.0137 27.9717
nurse educator -4.19410 5.69069 .977 -20.4863 12.0981

nurse leader
nurse preceptor 3.58333 8.70206 .998 -21.3303 28.4970
nurse mentor 7.08333 10.40095 .984 -22.6942 36.8608
nurse educator -1.58974 8.55742 1.000 -26.0893 22.9098

nurse preceptor
nurse mentor 3.50000 9.86721 .999 -24.7494 31.7494
nurse educator -5.17308 7.90009 .987 -27.7907 17.4445

nurse mentor nurse educator -8.67308 9.73988 .949 -36.5580 19.2118
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ing the readiness of e-learning among different lev-
els of nursing are true for the whole population. The 
readiness of e-learning among nurses associated with 
the sub-categories was also found to be significant as 
well. Through the analysis, it has also been revealed 
the nurses to a greater extent are ready for e-learning. 
This outcome can also be supported by the literature 
or the previous research studies which indicated that 
the nursing participants demonstrated a high willing-
ness to access e-learning courses if adequate resources 
are provided to them14,20. This further enhances the 
skills and ability to use the technological tool in ed-
ucation and nursing learning practices. Referring to 
the hypotheses of the research, which are tested in 
the previous section, the analysis indicated there are 
statistically significant differences between nursing 
groups with respect to e-Learning readiness as the 
p-value was found to be 0.042. The research also indi-
cated that expert nurses are less likely to face difficulty 
in gaining nursing education through e-learning plat-
forms. This can further be supported by the informa-
tion provided in the literature which highlights that 
as compared to beginner expert nurses have a better 
and organized way to gain nursing education through 
e-learning as they are self-motivated and familiar with 
the technological tools21. Hence, it can be critically 
discussed that even if the willingness and readiness 
of all nursing levels are high towards e-learning, but 
still their e-learning experience differs by level which 
ultimately highlights the need for continuous train-
ing of the e-learning platforms to the levels of nursing 
which so that their online skills and motivation can be 
enhanced which are associated with the readiness to-
wards e-learning. The research outcomes are in com-
plete alignment with the research objectives which 
makes the research more reliable22 

Conclusion 
There are many levels in nursing for education and 

practice. The nursing students and experienced profes-
sionals have demonstrated willingness and readiness 
to enhance their practical skills and advanced nursing 
education with the help of electronic platforms as it is 
a more convenient and flexible option as compared to 
traditional learning. The research indicates the scope 
of e-learning in nursing education and analyzed how 
different levels of nursing have different experiences 
and motivations towards e-learning, while the readi-
ness to gain education and nursing skills through elec-

tronic platforms remains constant. While considering 
the literature and analysis provided in the research, it 
can be said that the nursing staff and students in King 
Saud Medical City demonstrated significant readiness 
levels towards e-learning, while the level of readiness 
and experience towards e-learning vary for different 
nursing groups, such as undergraduate nurse and staff 
nurse, as staff nurses might have more skills in access-
ing online tools for e-learning as compared to the stu-
dent in KSMC. However, the training for e-learning 
is required all along with the quality of the e-learning 
resources for an excellent learning experience. 

Recommendations 
The enhancement of the e-learning readiness 

among different levels of nursing learners in KSMC 
is important for the positive behavioural change and 
acceptance of technology for education. For this pur-
pose, certain evidence-based recommendations are 
made to improve e-learning readiness for all nurses. 
The recommendations include:

• The management of KSMC is recommended to 
train the nurses to use collaborative e-learning tools 
along with the training of the staff, so the e-learning 
platforms can easily be utilized in critical times such 
as a pandemic. 

• It must be ensured the content provide on e-plat-
forms is of high-quality, properly structured and in-
clude images and relevant videos for better under-
standing. 

• To assess the performance of all nursing levels or 
groups for continuous improvement in education and 
nursing practices. 
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Abstract
Aims and Objectives: The purpose of this study is to inves-
tigate the relation between Vitamin D levels and sub-clinical 
hypothyroidism and the effect of Vitamin D supplementation 
on treatment outcome.
Design: A retrospective cohort file-based study.
Method: In this study, the relation between Vitamin D level 
and subclinical hypothyroidism and the effect of Vitamin D sup-
plementation on patients with subclinical hypothyroidism were 
evaluated where 30 patients were diagnosed with subclinical 
hypothyroidism followed up in Armed forces hospital southern 
region, KSA was included through electronic files revision.
Results: The mean age was 41.6 +/- 12.4 years among the 
study group. Twenty-seven patients (90%) had their thyroid 
function test normalized after Vitamin D correction, while the 
rest had their TSH level improved from the baseline level. The 
presence of thyroid peroxidase antibodies (TPO) antibodies was 
found to be inversely related to TSH level after correction of 
Vitamin D level, and all patients who were negative for TPO 19 
(100%) had their Thyroid Stimulating Hormone (TSH) level nor-
malized after Vitamin D correction. In comparison, 3 (27.3%) of 
TPO-positive patients had subclinical hypothyroidism despite 
vitamin D correction.
Conclusion: Vitamin D deficiency is inversely related to TSH, 
and TPO status and correction of Vitamin D deficiency in pa-
tients with subclinical hypothyroidism can normalize the thyroid 
function. Further studies are needed to establish the relationship 
between Vitamin D deficiency and subclinical hypothyroidism.
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Subclinical hypothyroidism, Vitamin D, Thyroid-stimulating hor-
mone, Thyroid peroxidase antibodies

Imprint
Jaber Alfaifi, Waleed Abdalrazig Dosogi Elzain, Saeed Mo-
hamed Alshahrani, Khalid Tahir Ibrahim Mohamed Soliman, 
Hasan Korairi, Ahmed Youssef Abouelyazid. Association be-
tween vitamin d status and subclinical hypothyroidism. Cardi-
ometry; Issue 22; May 2022; p. 168-172; DOI: 10.18137/cardiom-
etry.2022.22.168172; Available from: http://www.cardiometry.
net/issues/no22-may-2022/association-between-vitamin

Introduction
Vitamin D is a fat-soluble vitamin established to 

have systemic effects (1, 2). Its deficiency has been rec-
ognized as contributing factor for diabetes mellitus (3, 4), 
malignancies (5), multiple sclerosis (6), atherosclerosis (7), 
infectious diseases (8), and other autoimmune diseases 
(9, 10), including autoimmune thyroid disease. Vitamin D 
exerts its effects through vitamin D receptors and reg-
ulates corresponding genes (11). Vitamin D receptors are 
located in different tissues such as the thyroid, pancre-
as, and cardiac tissues, indicating their role in the func-
tion of these organs (12). Both vitamin D and thyroid 
hormone receptors are steroid receptors. They have a 
similar response to vitamin D and thyroid hormone; 
respectively, thus low vitamin D is expected to worsen 
systemic abnormalities associated with hypothyroid-
ism (13, 14). The relationship between vitamin D status, 
thyroid antibodies, and thyroid function remains con-
troversial and requires more investigation (15).

Autoimmune thyroid disease (AITD) is among 
the most common organ-specific autoimmune disor-
ders. Despite inconclusive results, many studies have 
addressed the risk of developing AITD in patients 
with Vitamin D receptors (VDR) polymorphism. A 
meta-analysis of eight studies concludes a significant 
association between AITD patients with VDR poly-
morphism (15).

Kivity et al. (16) demonstrated the relation between 
vitamin D deficiency and autoimmune thyroid disease, 
and hypothyroidism. Bozkurt et al. Reported a sugges-
tion of the significant role of vitamin D deficiency in 
the development of hypothyroidism or progression to 
hypothyroidism (17). Additionally, there is an inverse 
relationship between vitamin and anti-thyroglobulin 
levels in females (18). This study aims to evaluate the 
relation between vitamin D level and subclinical hy-
pothyroidism and the effect of vitamin D supplemen-
tation on treatment outcome. 
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Materials and method

Patient and Public Involvement
The selected patients’ data were revised during the 

study period after obtaining the ethical committee and 
managerial approval. No, patients were not involved 
in the recruitment or any other study protocol proce-
dures. Only their medical history was used to analyse 
the main research question of the reported study.

Study Population 
This retrospective study was conducted at Armed 

forces hospital southern region, KSA from May 2017 
to March 2020, where all the patients presented with 
subclinical hypothyroidism aged 18-65 years were in-
cluded. Our exclusion criteria were patients with overt 
hypothyroidism, post total thyroidectomy, another au-
toimmune disease, pregnancy, lactation, bone abnor-
malities, and those aged above 65 years. 

Data collection
The primary investigator collected data from pa-

tients’ files using a constructed structured data collec-
tion. Electronic files of patients who were diagnosed 
with subclinical hypothyroidism and Vitamin D defi-
ciency, had taken Vitamin D supplementation and did 
not receive thyroid replacement therapy were selected, 
reviewed for demographic data, diagnosis, past medi-
cal and surgical history, thyroxin replacement therapy, 
thyroid function test with a reference range of (TSH 
= 0.38-5.60 μIU/ml), TPO antibodies and Vitamin D 
level results pre and post Vitamin D supplementation. 
Vitamin D deficiency was defined as serum 25(OH)D 
of less than 20 ng/ml. 

Statistical Analysis
The results were analysed using Statistical Package 

for Social Sciences (SPSS 22 for Windows). Descrip-
tive statistics were computed in frequency and per-
centage for categorical data, the state of central ten-
dency measures (arithmetic mean), and measures of 
dispersion (standard deviation and range) for contin-
uous variables. To test the significance of differences 
paired t-test was used. Pearson correlation was used 
to determine the association between variables. Dif-
ferences were considered statistically significant when 
the p-value was less than 0.05 (p<0.05).

The research ethics committee approved the research 
methods and protocols of Armed Forces Hospital.

Results
Of the 30 patients included, 93% were female, and 

only 7% were males. Sample distribution according to 
age showed that 36.7% of the patients were aged be-
tween 45 to 55 years (Mean age: 41.6+/-12.4). Regard-
ing Vitamin D level at the time of diagnosis, 27 (90%) 
patients had vitamin D deficiency while 3 (10%) pa-
tients had vitamin D insufficiency. TPO status distri-
bution revealed that 63% of patients were antibody 
positive, and the Distribution of sample according to 
TSH level after vitamin D correction showed that 27 
(90%) patients had normalized thyroid function test 
and only three patients had vitamin D level above 20 
and TSH more than 5.6 with no response as shown in 
table 1.
Table 1
Distribution of sample according to TSH level after vitamin D 
correction

TSH level Frequency Percent
Less than 5.6 27 90
greater than 5.6 3 10
Total 30 100

Regarding the status of vitamin D level after sup-
plementation, the analysis showed that 12 patients 
(40%) reached the sufficient level (above 30 IU/ml), 
15 patients were between 20-30 IU/ml who were con-
sidered still at insufficiency level, and 3 (10%) patients 
had their vitamin D levels under 20 IU/ml. In one pa-
tient (3.3%), vitamin D level improved from 11.7 to 
19.6 IU/ml (borderline), and TSH improved from 6.1 
to 1.9. In two other patients, the vitamin D levels were 
9.4 and 9.3, and their TSH were 2.6 and 0.7, while their 
vitamin D levels after correction were 19.3 and 18.3, 
respectively, table 2. Variation of the duration of the 
treatment of vitamin D replacement ranged from 2 
months to 6 months, as presented in table 3. Correla-
tion between TPO and TSH after correction of Vita-
min D level showed that all patients who were negative 
for TPO 19 (100%) had their TSH level normalized 
after Vitamin D correction. Eight (72.7%) TPO-posi-
tive patients normalized their TSH level after Vitamin 
D correction. In comparison, 3 (27.3%) TPO-positive 
patients did not improve subclinical hypothyroid-
ism despite Vitamin D correction as listed in table 4, 
p<0.05. Correlation between TSH level and vitamin 
D after correction showed that 27 (90%) patients nor-
malized their TSH level after Vitamin D correction. 
However, three of these patients (27.3%) remained vi-
tamin D deficient, as displayed in table 5. 
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Table 2
Distribution of sample according to Vitamin D level after sup-
plementation:

Vitamin D level Frequency Percent
Less than 20 3 10
Between 20 and 
30

15 50

Above 30 12 40
Total 30 100

Table 3
Correlation between TSH level and vitamin D after correction:

Vitamin D 
level

Less than 5.6 More than 
5.6

Total 

Less than 20 (2) 7.4% (0) 0.0% (2) 6.7%
More than 
20

(25) 92.6% (3) 100.0% (28) 93.3%

Total (11) 100% (3) 100.0% (30) 100.0%

Table 4
Correlation between TPO and TSH after correction of Vitamin D 
level:

TPO status less than 5.6 more than 
5.6

Total 

Positive (8) 72.7% (3) 27.3% (1)100%
Negative (19) 100.0% (0) 0.0% (19) 100%
Total (27) 90.0% (3)10.0% (30) 100%

Table 5
Correlation between TSH level and Vitamin D in Negative TPO

Vitamin D levels less than 
5.6

more than 
5.6

Total 

Less than 20 (0) 0.0% (0) 0.0% (0) 0.0%
Between 20 -30 (9) 100% (0) 0.0% (9) 100%
Above 30 (10) 100% (0) 0.0% (10) 100%
Total (19) 100% (0) 0.0% (19) 100%

Discussion
This study reported that Vitamin D deficiency and 

subclinical hypothyroidism are more common in fe-
males 93% than males 7%, which is parallel with other 
studies (19, 20). We selected 30 patients with subclinical 
hypothyroidism where 27 patients (90%) had vitamin 
deficiency while three (10%) had vitamin D insuffi-
ciency. After Vitamin D supplementation, we observed 
that 27 patients (90%) had normalized thyroid func-
tion tests, and only three patients had vitamin D levels 
above 20 and TSH more than 5.6, with no response. 
In this study, we didn’t look for the cause of hypothy-
roidism, which might be directly related to vitamin D 
low levels as reported by Byron Richard et al. In an ex-
perimental study, there was a possible association be-

tween hypothyroidism and Vitamin D deficiency had 
been reported (21). However, we observed a significant 
inverse relation between Vitamin D level and hypo-
thyroidism reported in previous studies highlighting 
the correlation between low vitamin D levels and au-
toimmune thyroiditis and Hashimoto’s thyroiditis (16, 22, 

23). Furthermore, in many experimental studies, Vita-
min D supplementations have been shown to prevent 
autoimmune thyroiditis by preventing the production 
of thyroid antibodies(24, 25). After correcting Vitamin 
D levels, we reported an inverse correlation between 
TPO and TSH. Moreover, it was also seen that there 
might be difficulty in the discipline of Vitamin D defi-
ciency in patients with positive TPO. A study by Shin 
et al. reported a lower 25(OH)D3 in TPO-positive pa-
tients (26). An open-label randomized control trial by 
Chaudhary, Dutta (27) showed that supplementation of 
vitamin D among patients with autoimmune thyroid 
disorders could reduce TPO titers. Given the small 
sample size, further research with a larger sample size 
and control group is required to study the relationship 
between Vitamin D supplementation, TPO antibody 
status, and subclinical hypothyroidism. Our study 
could not establish the direct connection of Vitamin D 
deficiencies because TPO antibody measurement was 
not done. Furthermore, the period of supplementation 
and dose was not uniform in all the patients since this 
was a retrospective study. 

Conclusion and Limitation
Vitamin D deficiency is inversely related to TSH 

and TPO, and correction of vitamin D deficiency in 
patients with subclinical hypothyroidism can normal-
ize thyroid function. Further research is needed to es-
tablish the relationship between Vitamin D deficiency 
and subclinical hypothyroidism and understand the 
underlying molecular mechanism. This retrospective 
cohort study is a that measured vitamin D deficiency 
and underline diseases in males and females. Standard 
protocols were applied to report the patient partici-
pation in this study. However, further investigation is 
required to gain more reliable and results on collection 
of big data size. In addition, this study was carried out 
in limited time because of unavailability of designated 
participants and lack of funding bodies. 
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Abstract
For the first time, the morphological and anatomical features 
of the herbal preparation "Phytofrufol", developed on the basis 
of medicinal plants growing in the conditions of Uzbekistan, 
were studied. The results obtained will allow identification of 
the studied collection, provide the possibility of developing reg-
ulatory documents and introducing this herbal collection into 
medical practice as a new diuretic drug.
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For the introduction of new medicines, including 
collections, into medical practice, it is necessary to 
conduct research on the development of indicators of 
authenticity and good quality. In accordance with the 
instructions of the State Pharmacopoeia of the Rus-
sian Federation of the XIII edition, the authenticity of 
the collection was ascertained on the basis of the study 
of external and anatomical and diagnostic features of 
the constituent components and the collection itself, 
necessary for the preparation of regulatory documen-
tation.

The objective of this research was to study the ex-
ternal and anatomical and diagnostic features of the 
new herbal preparation "Phytofrufol", recommended 
as a diuretic.

The object of the research was analytical samples 
of herbal preparation samples prepared in laborato-
ry conditions from three types of standard medicinal 
plant raw materials that meet the requirements of reg-
ulatory documentation - lemon balm herb, dog rose 
hips and black currant leaves.

At the first stage, an analysis of the external signs 
of the recommended collection was carried out. To do 
this, a small amount of the collection was laid out on 
glossy paper and carefully examined from various an-
gles with the naked eye and under a magnifying glass 
with a tenfold increase. At the same time, individual 
components of the collection were clearly diagnosed 
according to specific species and group characteristics.

Melissa officinalis herb. Pieces of stems, leaves and 
flowers are of various shapes. Stems are slightly pubes-
cent, curly-fluffy with signs of glandular pubescence, 
straight, tetrahedral. The leaves are opposite, petio-
late, ovate, acute with reticulate venation, rounded 
or slightly heart-shaped at the base, coarsely serrated, 
glabrous below, sparsely appressed pilose above. Flow-
ers are on long hairy spikes. The color is grey-green.

Dog rose hips. Pieces of false fruits are of various 
shapes. The walls of the fruits are thin, fragile, wrin-
kled on the outside, shiny or matte, rough on the in-
side from the abundance of hard, bristly hairs. Color 
is from orange-red to brownish-red. Nuts are small, 
oblong, with weakly expressed edges.

Blackcurrant leaves. Pieces of leaves with serrated 
edges, three to five lobes with golden glands along the 
veins, the lobes are usually wide-triangular, the mid-
dle one is often elongated, dull above, dark green, gla-
brous, fluffy below along the veins.

The above morphological features of the compo-
nents of the collection fully correspond to their de-
scription in the private State Pharmacopoeia of the 
Russian Federation XIII edition, other regulatory doc-
uments and literary sources.

The analysis of microscopic signs of raw materi-
als was carried out according to the methods of the 
State Pharmacopoeia of the Russian Federation, XIII 
edition (BPA.1.5.3.0003.15 "Technique for microscop-
ic and microchemical examination of medicinal plant 
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raw materials and herbal medicinal preparations", 
BPA.1.5.1.0002.15 "Herbs" [1,2 ]). Preparations pre-
pared by hand were stained with methylene blue, fol-
lowed by gluing in glycerol [3]. The finished temporary 

preparations were studied under a Motic B1-220A-3 
microscope with an eyepiece 7×, 10×, objectives 4×, 
8×, 20×, 40× (with magnification x28; x40; x56; x 80; 
x140; x 200 ; x280; x400). The objects were recorded 

Fig. Anatomical and diagnostic features of "Phytofrufol" collection
Melissa officinalis leaves: 1 - epidermal cells, 2-3 - simple unicellular cone-shaped unbranched hairs and essential oil glands, 4 - 
edges of the leaf blade, 5 - adaxial epidermis, 6 - abaxial epidermis, 7 - simple unicellular cone-shaped unbranched hairs on the 
main vein.
Ribes nigrum leaves: 8 - venation of the leaf blade of the epidermal cell, 9 - mesh and scale vessels and spiral tracheids in vascular 
bundles, 10 - secretory passages, 11 - simple hairs along the veins from the abaxial (lower) side of the epidermal cells of the leaf, 
12 - adaxial epidermis, 13 – abaxial epidermis, 14–15 – calcium oxalate drusen on the adaxial side of epidermal cells.
Rose hips: 16 - epidermal cells, 17 - pulp tissue with carotene and druses, calcium oxalate crystals, 18 - elements of vascular bundles, 
19 - stony nut cells, 20 - hairs.
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with a Canon A123 digital camera. The images were 
processed on a computer using PhotoshopCS5.

When viewing the collection under a stereomicro-
scope (4x, 8x, 10x, 20x, 40x) one can see:

 – pieces of leaves are of various shapes, on the surface 
of which there are simple unicellular, cone-shaped, 
non-branching and covering hairs. The cells of the 
upper epidermis of the leaf have sinuous walls, the 
cells of the lower epidermis are more sinuous. The 
surface of the lower epidermis is pubescent with 
multicellular cone-shaped trichomes, hairs with 
elongated unicellular legs with a funnel-shaped 
head and short hairs with a spherical head. Es-
sential oil glands of radial type, not immersed in 
the mesophyll, consist of a short unicellular stalk 
and a spherical head with eight excretory cells. The 
leaves are hypostomatic, on the abaxial (lower) side 
there are diacytic stomata (Melissa officinalis L.);

 – on the surface of the upper side of the leaf, epi-
dermal cells with strongly sinuous and sinuous 
walls are visible, on the underside - with slight-
ly sinuous and sinuous. On the upper side of the 
leaf, trichomes are rare throughout the blade, on 
the lower side of the leaf - along the veins, close 
to the edge and along the edge are pubescent with 
simple sharp-conical unicellular trichomes with a 
long warty cuticle. Numerous corymbose glands 
are visible on the adaxial and abaxial sides of the 
leaf epidermal cell. Pigment cells are found among 
the cells of the epidermis, and secretory passages 
are visible along the vein. The leaf parenchyma 
contains idioblasts containing drusen of calcium 
oxalate. Leaves are hypostomatic, anomocytic and 
hemiparacytic stomata are located on the abaxial 
(lower) side of the leaf. The conducting bundle in-
cludes reticular, scalariform vessels and spiral tra-
cheids (Ribes nigrum L.);

 – when examining the outer epidermis of the fruit, 
light yellow layers are visible, consisting of polyg-
onal cells with straight, unequally thickened walls. 
Fragments of hypanthium pulp are also found, con-
sisting of thin-walled parenchymal cells containing 
orange-red chromoplasts and numerous drusen 
of calcium oxalate. There are also numerous frag-
ments of thick-walled and thin-walled unicellular 

hairs, fragments of vascular bundles with spiral 
vessels. In addition, fragments of the pericarp of 
the nutlet are visible in powder preparations, con-
sisting of groups or layers of stony cells, less often 
single cells (Rosa canina L.).
Thus, the external and anatomical and diagnostic 

features of the new herbal preparation "Phytofrufol" 
were revealed, allowing to identify it and ascertain in-
dicators of authenticity.
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Abstract
Over-the-top (OTT) services such as Netflix, Prime Video, Dis-
ney+ Hotstar, Zee5, etc., have changed consumers’ content 
consumption behavior. Globalization and Digitalization have 
encouraged consumers to have limitless access to the Internet 
for information, leisure, entertainment, and social intercon-
nectedness. The increase in the availability of high-speed In-
ternet, the latest smartphones, and breakthroughs in technol-
ogy have created great opportunities for the OTT sector, with 
people preferring to consume content on-the-go digitally 
rather than traditional media services, such as cable television. 
The Covid’19 pandemic has seen an increase in viewership’s 
and subscriptions towards these streaming platforms, with 
people of different age groups adapting to changing view-
ership trends. This study aims to understand Generation X’s 
behavioral shift (Age 41 to 55) towards OTT during Covid’19 
in India. The literature review talks about the Generation X 
cohort of consumers, their behavioral habits, and attitudes 
towards technology. It also discusses the changing trends of 
online content consumption and how Covid’19 has created 
a spark in viewership’s towards India’s online media services. 
The research study aims to perform explanatory research to 
establish a relationship between the increase in consumption 
and subscriptions of OTT services in India by Generation X 
and the impact of Covid’19 on the same. Data will be collected 
from consumer’s age amongst 41 to 55 in India via survey 
questionnaires, and linear regression tests will be performed 
to test the hypotheses and establish a correlation between the 
dependent and independent variables.
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1 Introduction
Over the +Top (OTT) services are content provid-

ed to the consumers via the Internet for information, 
leisure, and entertainment. They can be in the form 
of video, audio, or text. Over the years, people have 
been using digital services for social interconnected-
ness, self-entertainment, information sharing, and 
increasing self-awareness. Two key players in the rise 
of Digitalization are Globalization and Innovations 
in Technology, and the increased availability of high-
speed internet connections. Over the years, there has 
been a significant rise in the number of people who 
have started consuming OTT services favoring tradi-
tional television services. The cutthroat competition 
is amongst various OTT service providers, each offer-
ing unique and original content, which is a plethora 
of options, in their ways, have left the choice to the 
consumers. Consumers’ ability to pause, play, and skip 
parts of movies and TV shows, along with an extreme-
ly consumer-centric environment, have created a ho-
listic environment in favor of OTT services.

The world experienced an unprecedented Corona-
virus pandemic in the early months of 2020. This pan-
demic has spread across the globe and has forced people 
in all countries, irrespective of their demographics, to 
stay at home and maintain social distancing. As a result, 
the economies of almost all countries are adversely af-
fected. However, this has been a blessing in disguise for 
the OTT service industry. People have increased their 
consumption of OTT services like never before. The 
average number of hours spent on smartphones, tab-
lets, and computers per day has increased dramatically. 
People of all ages are looking towards OTT services to 
help them stay occupied during these difficult times.

This study focuses on the Generation X (41 to 
55 years old) demographic and understands their shift 
towards OTT services in favor of traditional television. 
This study’s main aim is to determine whether Covid’19 
has influenced this observed shift, with content offered 
by the OTT sector, also to have played a crucial role.
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2 Literature review
New trends in technology have shaped content us-

age in the last few years, mainly due to globalization 
and the widespread availability of the Internet. People 
have access to online entertainment, social media, and 
information services that help them stay interconnect-
ed across the globe [1], which has resulted in media 
consumption across the world has become mostly dig-
ital. Freedom to choose the content of their choice has 
exponentially increased due to the rise in the number 
of devices and access to the improved internet speed, 
which has allowed consumption of information, enter-
tainment, or social activity, anytime, anywhere [2]. Uses 
and gratification provide another explanation for the 
increased adoption of media content online. According 
to this perspective, people prefer media that they believe 
will help them achieve their goals [3]. For example, Dig-
ital Media Platforms such as Netflix, Prime Video, and 
YouTube are a functional alternative to broadcast tele-
vision for relaxing entertainment. Globally, strong trac-
tions have been witnessed in terms of viewership and 
subscriptions in online video platforms. Fresh, creative, 
original, and innovative content in digital platforms 
accelerates this consumer shift, leading to permanent-
ly cutting cable TV connections in some countries. By 
early 2019, the viewership of video streaming services 
was higher than cable connections [4]. 

A service or an application which is provided to a 
user over the Internet, commonly called “Over The 
Top (OTT) Service,” is one of the “disruptive inno-
vations” that has played a significant role in shaping 
digital media consumption in the current technologi-
cally dominated world. The liberty to surf the Internet 
without restrictions and the rising demand for non-re-
petitive, original, and uncensored content has created 
a spark in the consumption of OTT services [5].

Various variables influence usages and engage-
ments with technology. These variables also impact 
its usage, age being amongst the most important 
factors. These individuals are then segmented based 
on their age groups, which further gets divided into 
cohorts predicated on generations [6]. According to 
a recent study conducted by “Kasasa,” Generation 
X consists of those people born between the years 
1965-1979. They are currently 41 to 55 years old. 
They still read newspapers, magazines, listen to the 
radio, and watch traditional television. However, 
over recent years, they have become digitally savvy. 
The study estimates that the average time on social 

media is almost equivalent to their younger coun-
terparts. In America, the younger generations have 
often led the older ones to adopt and use technology, 
which largely holds today [7].

The world experienced an unprecedented coro-
navirus crisis in 2020. This pandemic has affected all 
industries drastically, with people forced to maintain 
social distancing by staying put at their homes. This 
crisis, however, has been a blessing in disguise for the 
Digital Media and Entertainment Industry. The current 
rate at which content is being consumed worldwide has 
compelled. People of different age groups shift towards 
OTT for their entertainment needs as traditional media 
channels cannot cope with consumer demands.

2.1 Generation X and technology
Generation X is often used to associate youth es-

tranged from the conventional norms practiced by the 
earlier generations; loosely described as the bridge be-
tween two much larger generations, the Baby Boomers 
ahead and the Millennials behind. The term was first 
coined in the 1950s by Hungarian photographer Rob-
ert Capa, a title-topic for a photo essay about young 
women and men growing up immediately following 
World War II. Gen Xers are savvy, skeptical, self-re-
liant, and they are fiercely independent, for they do 
as they please [8]. This generation grew in a volatile, 
uncertain, complex, and ambiguous economic envi-
ronment that co-existed with their divorced parents 
or both parents working. [9] All these led them to be 
free in their thinking and not caring about what others 
think about them[10]

Generational cohorts are determined by segment-
ing the population-based on age; this is done by slic-
ing the population data by birth. As a result of this 
segmentation, we now have a cohort of individuals 
born during the same period. That is the reason we 
call them generational cohorts. These cohorts demon-
strate major likeliness in values, beliefs, motivations, 
and behaviors [11]. We will also observe important in-
consistencies between generational cohorts which use 
technology [12]. Thus, these disparate cohorts could 
impact individual behavior, motivation, and attitude 
towards adoption and usage of technology [13].

As OTT is increasingly consumed worldwide, it is 
imperative to understand consumers’ attitudes and be-
havioral intentions towards its use. This study will focus 
on the Generation X cohort and how they have become 
digitally savvy over the years. Their behavioral shift to-
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wards digital media can better help companies offering 
these services to understand and appropriately target 
this segment. According to a recent study on OTT Con-
sumption Trends, by [14], the older age groups - 35-44 
years and 45-54 years, indicate growth in OTT services 
adoption at 18% and 63% respectively, which clearly 
shows that there is a broad audience to reach out for 
the subscription-based services, as this older age group 
has a higher tendency to pay for content [14] to un-
derstand different demographics and learn how various 
age groups engage with videos, an elaborate study was 
conducted in the US by [15]to understand the poten-
tial shift of U.S Gen Xers from traditional TV to digi-
tal video. In 2018, the traditional TV viewers in the US 
dropped from 60.2 million to 57.8 million.

On the contrary, the number of Digital Video 
Viewers increased from 51.5 million to 51.8 million. 
TV viewing habits, which are significant among this 
generation, are surprisingly declining. Over the past 
few years, Gen X’s adoption of subscription-based 
OTT services has taken off. The study also found that 
Gen X’s viewing habits are not much different from 
their younger generation. The survey reported that 
Netflix, YouTube, and Hulu are their top three favorite 
video content providers. The most influential, with a 
mind of their own, are the Gen X cohorts. They are the 
smallest in numbers and generally overlooked in many 
researches, which could be one of the main reasons for 
missing evidence while narrating stories about chang-
es amongst demographics, society, and politics. How-
ever, it is essential to understand that they are the mid-
dle generation who are not entirely resistant to change. 
Hence, this cohort can be drawn and retained towards 
technology very quickly when appropriately targeted, 
similar to their younger counterparts.

2.2 Covid’19 and OTT - an Indian perspective
The world experienced an unprecedented coro-

navirus crisis in 2020. This pandemic has affected all 
industries drastically, with people forced to maintain 
social distancing by staying put in their homes. Na-
tionwide lockdowns have been imposed worldwide to 
counter the spread of the virus; the pandemic has af-
fected almost all industries, with businesses forced to 
run on minimal scales due to government restrictions. 
People are spending time at home, more than they ever 
did in the past. Most companies, including tech giants 
such as Google, Facebook, Microsoft, have urged their 
employees to work from home amidst this pandem-

ic. Irrespective of age group, almost everyone is at the 
mercy of technology to entertain them at home. This 
global crisis has been a blessing in disguise for the 
Digital Media and Entertainment Industry. Accord-
ing to the Nielsen Android Smartphone Panel Survey, 
smartphone usage increased by 12% as of 10th April 
2020 compared to pre COVID’19(January’20). On 
average, 15% of the daily smartphone usage time was 
spent on “Video-on-Demand,” for example, Netflix, 
Hotstar, Prime Video, YouTube, etc. [16]. Consumers 
are getting hooked to digital platforms out of curiosity 
by watching the end of the world/survival movies and 
being a means of distraction from the pandemic [17].

A survey was conducted on a sample of 1330 re-
spondents in 23 metros and cities in India. It was 
found that technology is acting as a catalyst for con-
venient, enhanced consumer experiences. 64% of the 
respondents have stated that OTT platforms and WIFI 
connection are integral to getting through the lock-
down. 40% of the surveyed consumers planned to in-
crease expenditure on entertainment & amp; tech en-
ablers- Apps, OTT, DTH, WIFI [18] Based on results 
from Market Estimate, there has been a 50% increase 
in searches for gaming appliances such as Play stations 
and Xbox, 25% increase in searches for laptops and a 
100% increase in searches for DTH services on e-com-
merce websites, all of which are supporting OTT plat-
forms for streaming content. A survey conducted on 
the likely areas to witness a planned reduction and in-
crease in spending indicated that only the Electronics 
category witnessed a planned increase in expenditure, 
which showed signs that electronics are now consid-
ered an essential commodity, especially during social 
time distancing. Consumers are spending more on 
At-home entertainment/media such as paid OTT sub-
scriptions. The increase in sales is mainly driven by 
distress buying amidst fear of accelerating prices. 31% 
of the survey feared prices of this sector to slash up.

In comparison, 59% stated they are about to have 
free time and use entertainment/media services [19]. 
52% of respondents in a survey conducted across six 
countries prefer spending their time at home rath-
er than entertaining themselves outside due to the 
Covid’19 pandemic. As a result, there has been a 44% 
increase in Short Video Apps (YouTube) usage and a 
42% increase in Video Website Apps (Netflix, Prime 
Video). The COVID’19 crisis has resulted in a steep 
increase in content consumption. A report released by 
Mindshare India and VI dooly over different consump-
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tion patterns of digital media content during the 2020 
showcase that the time spent by an average user on dig-
ital platforms is more than 4 hours per day compared to 
1.5 hours per day the end of last year (2019). YouTube 
alone has garnered over 300 billion views in the first 
quarter of 2020. Millennials continue to dominate the 
content consumption on YouTube in India. It was ob-
served that 70% of viewers came from 18-34, and 90% 
of viewers were through mobile devices. By meeting 
changing consumer demands online and DTC offer-
ings, consumer experiences are enhanced through the 
collaboration of technology-based services. Even after 
the restrictions enforced during the pandemic lessen, 
many new consumer habits will be ingrained. The abil-
ity to recognize new consumer behaviors and adapt to 
meet the altered needs will be the success mantra. 

Out of the four generations, namely Boomers, 
Generation X, Millennials, and Generation Z, the Xers 
are the middlemen or the bridge between the boomers 
and the millennials. They are not hesitant to change 
and are, to some extent, tech-savvy. With the current 
unprecedented crisis, social distancing, and nation-
wide lockdowns in force, the time spent at home by 
an average consumer of an OTT service is very high. 
Gen X, or the “sandwich generation,” has more experi-
ence handling crises than their counterparts. They are 
responsible for taking care of their children and their 
parents. Social Media handles in March 2020 trended 
the #Latch Key Generation for the Xers, stating that 
they are well prepared to tackle social distancing and 
lockdowns compared to their younger counterparts. 
Since this cohort has experience working through 
tumultuous times, such as 9/11 and the stock market 
crash in 2008, most of them would be prepared to take 
responsibilities for running the household, taking care 
of their children and parents.

It is not entirely unsafe to assume that the number of 
Generation Xs consuming digital media content would 
be increasing even more than in the preceding years, 
as this is one of the most sought out options of enter-
tainment at home. Surveys conducted in 19 countries 
worldwide say that most Gen Xs believe technology to 
be a catalyst that helps them cope through these tough 
times. Media motivations and habits towards the new 
television are actively shaping the consumer landscape. 
It is, therefore, crucial to comprehend how this gener-
ation chooses to watch content on OTT platforms and 
why there is a behavioral shift towards the digital land-
scape, which can be useful, even post-pandemic.

3 Research methodologies

3.1 Research design-c explanatory research
The topic is broadly trying to understand the ob-

served phenomenon of increase in OTT services con-
sumption during a pandemic, specifically by Genera-
tion X in India, as mentioned in the Literature Review. 
1) Does content impact the increase in subscriptions 

of OTT services during a pandemic?
 Null Hypothesis- Subscription of OTT services 

during a pandemic is independent of content.
 Alternate Hypothesis- Subscription of OTT ser-

vices during a pandemic is dependent on content.
2) What percentage of Generation X consumers shift-

ed to OTT during the pandemic in India?
 Null Hypothesis- The number of Gen X consumers 

that shifted to OTT is independent of the pandemic.
 Alternate Hypothesis- The number of Gen X con-

sumers that shifted to OTT is dependent on the 
pandemic.

3) Does the content impact its increased consump-
tion of OTT by Generation X in India?

 Null Hypothesis- The shift to OTT by Generation 
X in India is independent of content.

 Alternate Hypothesis- The shift to OTT by Gener-
ation X in India is dependent on content.

3.2 Research approach-quantitative
Since the study deals with the impact of one vari-

able on the other and aims to determine the impact 
on the increase in OTT adoption, the approach to 
conduct this study is quantitative. A similar study in 
Australia used a quantitative approach to tackle their 
research problem. The segregated age demographics 
and their preference for different TV viewing habits 
were quantified and later analyzed.

3.3 Target audience
This study’s Target Audience is Males and Females 

between the ages of 41 to 55 years (Generation X). The 
ideal participants of the research would be dwelling in 
metropolitan areas with uninterrupted internet con-
nections.

3.4 Research tool-survey questionnaires
Online Survey Questionnaires would be floated to 

the target audience via shareable links. Respondents 
would be questioned in a similar way to the study con-
ducted in Australia to determine the number of con-
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sumers who still prefer traditional television instead 
of the new subscription-based online viewing services. 
A 5-point Likert Scale would be used to design the 
questions of the survey. The responses would later be 
quantified using Excel or SPSS.

3.5 Sampling technique-convenience based 
sampling

A similar study conducted by [20] uses Purposive 
(Judgement) Sampling, a type of Non-Probability based 
sampling. Since the sample frame for this study is un-
known, we will use another type of Non-Probability 
based sampling, namely, Convenience Based Sampling, 
where the criteria of selecting the sample are age (41 to 
55 years) and Geographical Region (Metro Cities)

3.6 Analysis technique-regression
A similar study conducted in the USA about the 

shift of consumers towards different OTT segments 
over traditional media tackled their research ques-
tion by performing a Regression Analysis between a 
dependent and an independent variable to determine 
distribution patterns of households and their respec-
tive media consumption channel.

Hence, the analysis technique used in this study 
would be a Regression Analysis. The dependent vari-
able would be the Increase in Adoption of OTT by Gen 
X, while the independent variable would be Covid’19.

4 Analysis and results
A survey questionnaire created using a Likert Scale 

was floated via social media and email to consumers 
in the target group. A total of 218 responses were col-
lected across various metropolitan cities in India. The 
responses from the survey were quantified on a scale 

of 1 to 5, with respondents asked to choose one of the 
options that they associate with the most concerning 
the question asked:

1: Strongly Disagree
2: Disagree
3: Neutral
4: Agree
5: Strongly agree
Linear regression tests were conducted to test the 

three hypotheses mentioned in the Research Method-
ology. For each hypothesis, a dependent variable and 
an independent variable were chosen from the appro-
priate question to determine the correlation and im-
pact of variation. 

The demographics of the respondents are as follows:
Figure 1 shows the 80.3% of respondents were 

males, while 19.7% were females. 

Fig. 1. 80.3% of respondents were males, while 19.7% were females

Figure 2 represents the respondents were between 
the age groups 41 to 55 years old.

Fig. 2. Respondents were between age groups 41 to 55 years old
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Case 1
Null Hypothesis: Subscription of OTT services 

during a pandemic is independent of content. 
Alternate Hypothesis: Subscription of OTT ser-

vices during a pandemic is dependent on content.
The dependent variable, in this case, is “increased 

subscriptions of OTT services during Covid’19 than 
pre-pandemic”. The independent variable is “Covid’19 
has had an impact on shaping my content consump-
tion behavior”. 

Table 1 indicates the one-way ANOVA table for the 
first hypothesis. The mean square value on regression 
is found to be 1.074, the F-Value is 190.662, and the 
significance value (p) is less than 0.05. Hence, we re-
ject the null hypothesis. Subscription of OTT services 
during a pandemic is dependent on content. 

Table 1
One-way anova table for the first hypothesis

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 204.804 1 204.804 190.662 .000b

Residual 232.022 216 1.074
Total 436.826 217

Table 2 represents the summary of the regression 
analysis performed for the first hypothesis.

Table 2
Summary of the regression analysis performed for the first hy-
pothesis

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .685a .469 .466 1.036

The R-Value of 0.685 is less than 0.75, indicating 
a medium correlation between Subscriptions of OTT 
services during Covid’19 and Content preference.

The R2 value obtained is 0.469 indicates that 46.9% 
variation in the subscriptions towards OTT during 
Covid’19 is due to the service providers’ content. The 
balance of 53.1% is because of unknown factors.

Case 2
Null Hypothesis: The number of Gen X consumers 

that shifted to OTT is independent of the pandemic. 
Alternate Hypothesis: The number of Gen X con-

sumers that shifted to OTT is dependent on the pan-
demic. The dependent variable, in this case, is “The 
desire to continue using OTT services post-pandem-
ic.” The independent variable is “Increase in consump-
tion of OTT services due to Covid’19”.

Table 3 represents a one-way ANOVA table for the 
second hypothesis. The Mean Square value on regres-
sion is found to be 0.769, the F-Value is 182.413, and 
the significance value (p) is less than 0.05. Hence, we 
reject the null hypothesis. The number of Gen X con-
sumers that shifted to OTT is dependent on Covid’19.
Table 3
One-way anova table for the second hypothesis

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 140.255 1 140.255 182.413 .000b

Residual 166.080 216 .769
Total 306.335 217

Table 4 shows the summary of the regression anal-
ysis performed for the second hypothesis.

Table 4
Summary of the regression analysis performed for the second 
hypothesis

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .677a .458 .455 .877

The R-Value of 0.677 is less than 0.75, which in-
dicates a medium correlation between the increase in 
consumption of OTT services by Generation X con-
sumers and Covid’19 and the social distancing norms.

The R2 value obtained is 0.458 indicates that 45.8% 
variation in the increase in OTT consumption by 
Generation X is due to Covid’19 and social distancing 
factors. The balance of 54.2% is because of unknown 
factors.

Case 3
Null Hypothesis: The shift to OTT by Generation 

X in India is independent of content. 
Alternate Hypothesis: The shift to OTT by Gener-

ation X in India is dependent on content.
The dependent variable, in this case, is “users are 

hooked on to OTT services because of the realistic, 
original and uncensored content it has to offer.”

The independent variable is “OTT services offer 
consumer-centric, diverse and non-repetitive con-
tent.”

Table 5 represents the one-way ANOVA table for 
the third hypothesis. The Mean Square value on re-
gression is found to be 0.763, the F-Value is 218.303, 
and the significance value (p) is less than 0.05. Hence, 
we reject the null hypothesis. 

The shift to OTT by Generation X in India is de-
pendent on content. 



182 | Cardiometry | Issue 22. May 2022

Table 5
Third hypothesis of one -way anova table for the third hypoth-
esis

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 166.477 1 166.477 218.303 .000b

Residual 164.721 216 .763
Total 331.197 217

Table 6 shows the summary of the regression anal-
ysis performed for the third hypothesis. The R-Value 
of 0.709 is less than 0.75, indicating a medium cor-
relation between Consumers hooked to OTT services 
over traditional television and the diverse, non-repet-
itive, uncensored, original content offered to them by 
the OTT service providers.

Table 6
Regression analysis for the third hypothesis

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .709a .503 .500 .873

The R2 value obtained is 0.503 indicates that a 
50.3% variation in Generation X consumers hooked to 
OTT platforms is because of the content offered by the 
respective OTT service provider. The balance of 49.7% 
is because of unknown factors. The survey also asked 
some descriptive questions, such as shown in Figure 3.

Fig. 3. Survey of descriptive questions

When asked if OTT has helped people stay put at 
home during the pandemic, 45.8% responded, favor-
ing the argument. In comparison, 20.6% remained 
neutral towards the question, which clearly shows that 
there has been a significant increase in the consump-
tion of digital media services that have helped people 
stay entertained and occupied at home. Figure 4 rep-
resents the consumption behavior in favor of OTT.

The survey also tried to determine whether the 
Covid’19 pandemic affected shaping content con-
sumption behavior favoring OTT services. 50% of 

the respondents were in agreement with the question, 
while 23.4% remained neutral. It can be concluded 
that there has been an effect on the respondents due to 
Covid’19, which has made them explore the new do-
main of OTT services in favor of the traditional cable 
televisions. 

Fig. 5. OTT services even post pandemic

59.6% of respondents have agreed to use OTT ser-
vices even post-pandemic. In comparison, 21.1% have 
remained neutral to the arguments; clearly, it shows 
that OTT has become a habit that has been imbibed 
in the people during the pandemic. The respondents 
that voted neutral towards the argument can be con-
sumers who are not extremely devoted towards OTT. 
However, some external factors might influence their 
consumption of online services. OTT services, even 
post-pandemic, are shown in Figure 5.

5 Conclusion and future scope
The study successfully determined the validity of 

the three hypotheses that were crucial to perform this 
research. From the consumer data analysis, it can be 
concluded that Covid’19 does indeed impact the in-
creased adoption of OTT services by Generation X in 
India. Social distancing norms and very less physical 
interconnectedness amongst friends and family have 
forced people to find different ways to keep them-
selves occupied and entertained at home. Moreover, 

Fig. 4. Consumption behavior in favor of OTT
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the study signifies the importance that content has to 
play to retain consumers towards OTT platforms. This 
industry currently faces cutthroat competition with 
multiple service providers targeting different audienc-
es with an increased number of original, non-repeti-
tive, and diverse content. India has an increased num-
ber of local players in the OTT market, such as BIG 
Flix, Alt Balaji, Voot, Eros Now, Sony LIV, MX Play-
er, Hot star, a plethora of options, all of which have 
opened up and left the choice to the consumers. The 
Covid’19 crisis has become a trendsetter in the older 
generations, inspired by their younger counterparts. 
A greater willingness to pay for subscription services 
has increasingly begun consuming online digital me-
dia services. Out of the 218 respondents questioned 
whether they would continue to use OTT services in 
favor of traditional TV, even post-pandemic, 130 gave 
positive feedback, 46 were neutral/skeptical, and only 
42 unfavorable votes, which can imply that the pan-
demic has imbibed the habit of consuming content 
online for this cohort of consumers. THUS, the OTT 
industry is witnessing a change in their viewing audi-
ences, with older generations increasingly consuming 
digital services with content offered to play a signifi-
cant role in their retention. 

The pandemic has indeed given an increase in the 
amount of free time in the hands of almost all people; 
this, in turn, has allowed consumers to explore a va-
riety of content online about different genres. The fu-
ture of this research could understand the genre pref-
erences of Generation X consumers, which are favored 
over traditional TV, which can help OTT service com-
panies to target this cohort of audience effectively. An-
other piece of information that can also be understood 
is if this generation prefers to watch more TV shows or 
movies on OTT. The concept of binge-watching shows 
on OTT platforms is a trendsetter amongst the Mil-
lennials and Gen Zs. Understanding the type of shows 
watched by Gen Xers on OTT and the duration of their 
stay on a platform in one sitting can give interesting 
insights into their relationship with binge-watching. 
It was also understood from the survey that although 
Covid’19 did impact the increased consumption of 
OTT services, there was a strong agreement about the 
original, diverse, and uncensored content offered by 
OTT platforms, which was otherwise not prevalent 
in Cable Television. 136 out of the 218 respondents 
agreed to the statement. Simultaneously, 38 remained 
neutral, which clearly shows that Gen X consumers’ 

perception towards OTT is strongly driven by content. 
Future studies can largely benefit from understanding 
the content preferences and the average time spent in 
a single session by a Gen X consumer, which can help 
make new content more relevant and consumer-cen-
tric, which will help the shift towards OTT services 
grow further. 
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Abstract
Huge amounts of organic biodegradable waste resources are 
thrown on dumping yards in India and neighboring Asian 
countries every day. It is estimated that 40-50% of total solid 
waste collected daily is biodegradable in India. Mumbai, a 1% 
population of the country, generates about 2500 MT of biode-
gradable waste. The African continent is no exception to this 
colossal wastage of natural resources. Barring few countries in 
the developed world where these waste resources are handled 
appropriately and environmentally friendly and converted to 
good quality compost, the story is the same worldwide. This 
waste resource amounting to millions of metric tonnes is one of 
the key sources of biomethane escaping in the environment. It 
is also directly responsible for global warming and associated 
climatic changes. However, the waste resource generators have 
been permitted to wash off their hands in not taking care of 
small amounts of wastages. The result is huge sprawling dump-
ing yards in civilized areas Small measures taken by individu-
als can make vast changes in the situation. The main reason 
for this centralized issue is that the decentralized generation 
of the waste resource is not tackled at that level. This method 
has two key factors. The method is based entirely on bacterial 
decomposition without involving any insects. It is also fast and 
can achieve conversion in 24 to 72 hours. A sincere approach 
supported by technological improvisation will make it success-
ful and prevent huge amounts of bio-methane from escaping 
into the environment, which would certainly slow down global 
warming significantly and help arrest climate changes to a per-
ceptible level. It would also be in tandem with the law of con-
servation of matter. The generation of pure organic manure will 

help in recovering the degrading topsoil layer of the country. 
A perfectly sustainable solution can be offered if all individuals 
play their part.
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1 Introduction
Solid waste resource management is a big chal-

lenge faced by urban local bodies all over the world. 
A good discipline in civilized society in the developed 
world has helped solve this issue satisfactorily, mainly 
through source segregation and proper scientific dis-
posal. Many European countries like Sweden, Norway, 
Switzerland, Denmark, Germany, France, and England 
have effectively handled these segregated resources 
encouraging their recycling and reducing pollution 
levels significantly. However, the overall lack of civil 
discipline in Asian and African countries backed with 
huge populations has complicated this issue in the de-
veloping world. Increasing populations with changing 
lifestyles have further intensified the issue.

Municipal solid waste (MSW) landfills are listed 
as the third-largest source of human-related meth-
ane emissions in the United States, accounting for 
approximately 14.1% of these emissions in 2017 [1]. 
Simultaneously, methane emissions from landfills rep-
resent a lost opportunity to capture and use a signifi-
cant energy resource. Thickly populated countries like 
India and China produce gigantic amounts of solid 
waste daily, causing extensive dumping yards [2]. In-
dian population has grown from 376 million in 1950 
to 1380 million in 2019 (as of December 15, 2019), 
which amounts to a rise of 367% in about 69 years. An 
average annual raise of 5.3% with a starting figure of 
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376 million will impact all sectors of life. The unorga-
nized sector of municipal solid waste has been taking 
its toll on environmental pollution [3]. 

The population of six metro cities in India viz. 
Mumbai, Kolkata, Delhi, Chennai, Hyderabad, and 
Bengaluru have been estimated as 137.8 million in 
December 2019 (23+58.6+19.9+11.1+12.2+13 million 
respectively) [4]. They generate 43000 metric tones of 
solid waste daily. Considering that these cities account 
for about 10% of the total Indian population, a simple 
extrapolation puts the daily solid waste figure 430,000 
Metric tonnes [5]. Most of the studies carried in the 
last few years have suggested that more than 50% of 
solid waste is organic and biodegradable. Two hundred 
thousand metric tonnes of biodegradable waste will be 
a potentially good source for generating 40000 metric 
tonnes of good quality organic matter if handled scien-
tifically. Annually, this figure touches 14 million tonnes 
of organic manure on a national level [6]. 

A country which is by and large an agricultural 
country, it is of paramount interest that we develop 
means to convert the biodegradable waste into good 
quality organic manure by composting and make sure 
that it reaches the nearest farm immediately, which 
[7] is true not only for India but also for other coun-
tries too [8]. Since India’s urea consumption stands 
at 30 million tonnes annually, this organic manure’s 
importance can easily be underlined [9]. We can re-
place half the quantity of urea if all the citizens play 
their role. Organic manure has an added advantage 
of increasing productivity through improved soil mi-
crobiological properties and nitrogen sources [10]. 
Hence it should be supported. Its use will also help in 
promoting organic farming in the country. The im-
pact of chemical pesticides has been experienced the 
world over. Therefore, organic farming is the need of 
the hour [11]. There are success stories in Europe. It 
has been shown that simple, inexpensive methods can 
help convert biodegradable waste into usable compost 
[12]. There are university education programs in Eu-
rope that play a leading role in awareness and helping 
people to compost their waste [13],

The present scenario is very disappointing and 
harmful in the long term for resource recycling con-
cerning biological waste management. Millions of 
tonnes of unsegregated solid waste are reaching dump-
ing yards daily. Though indeed, nature will eventually 
take care by degrading this waste over some time, the 
route taken for such degradation would be disastrous 

[14]. Huge accumulations of biodegradable waste 
materials on dumping yards develop anaerobic con-
ditions quickly, and bio-methane starts escaping into 
the environment. Every metric tonne of biodegradable 
waste can, on average, generate about 20 to 40 Kg of 
methane. It also contaminates the generated manure 
with heavy metals and plastic materials. Dumping of 
huge quantities of un-segregated solid waste becomes 
important to point sources of major greenhouse gas. 
Hence the contribution of mismanaged solid waste 
sector is directly responsible for global warming and 
resulting climate change. It also produces contaminat-
ed manure which is bound to have long-term effects 
on soil fertility and eventually poses a problem in crop 
yields [15]. 

The scientific solution to this problem is relative-
ly simple. However, it involves the need to change the 
mental attitude. Indian citizens have been trained to 
throw the waste in municipal vehicles for more than 
a few decades. Waste generators were never made 
responsible for processing it. Suddenly, asking such 
people to segregate their waste and treat it is not ap-
preciated by a large population section. Why should 
I do it? That is the key question asked by people. “My 
waste, my responsibility” is to be understood and im-
plemented by everyone, and this would take probably 
two generations time in the developing world. Contin-
uous efforts are required to be done to create aware-
ness in society at various levels. These efforts are to be 
supplemented with developing simple methods which 
can encourage people to process the waste at their lev-
el. The increasing need felt by leading educational in-
stitutes to strive for Zero Garbage Campus is a ray of 
hope that people are now thinking seriously. 

The steps suggested to reduce dumping yards and 
thereby reduce the environmental pollution are as follows:
• Reducing waste as much as possible. This step is 

highly relevant for biodegradable waste. The quan-
tum of well-cooked food wasted in marriages and 
celebrations, seminars, restaurants, hostel messes, 
and even in households is so large that one won-
ders whether citizens in this country ever under-
stand the importance of food. How easily one in-
sults his spouse, mother, farmer, and Mother Earth, 
who take tremendous efforts in reaching that food 
to his or her dish! We must stop this waste at once. 
The same thing applies to clothes, shoes, electronic 
goods, and household goods. We must buy mini-
mum things and reuse them as much as possible. 
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• Segregation at the waste resources source in five 
different kinds, viz., biodegradable, glass, metal, 
recyclable plastics, and landfill. 

• Processing of biodegradable waste resources at 
household and community levels to prevent their 
entry into dumping yards. Household and small 
community biodegradable waste can be handled by 
composting. We are presenting here a simple and 
environmentally friendly method for home com-
posting. The same method can be used for small-
er communities like multistory buildings, small 
restaurants, schools, colleges, and small offices 
and establishments. Biogas plants can handle large 
quantities of biodegradable wastes generated in big 
restaurants, vegetable markets, and slaughterhous-
es. Bhabha Atomic Research Centre has developed 
Nisargruna technology for this purpose. 

• Collection of other kinds of waste resources sepa-
rately and send them for recycling. 

• Create a sanitary landfill for non-recyclable mate-
rials. It is expected that only 10 to 15% of the pres-
ent quantities would only reach sanitary landfills 
after segregation at the source. 

• The household biodegradable waste consisting of 
unused portions of fresh vegetable residues, fruit 
peels, rotten vegetables and fruits, and non-edible 
parts of non-vegetarian food cannot be reduced 
and inevitable in any kitchen. Although compost-
ing is an age-old process, we have developed an 
innovative method based on bacterial degradation, 
fast, odorless, and insect-free. Since it is insect-free 
and odorless, we feel that it would be widely ac-
cepted and help biodegradable waste resources’ de-
centralized processing.

2 Methods and materials

2.1 Home composting
It is expected that, on average, a family of four 

members will generate 600 -800 g of vegetable and 
fruit waste daily. Two plastic buckets of 50 L capacity 
with a tight-fitting lid were taken to handle this quan-
tity of biodegradable waste. A good number of holes of 
0.5 to 1 mm were drilled at the bottom. Similar holes 
were drilled on the lid to permit excess water to es-
cape. A 2” thick sponge cut to size was placed at the 
bottom of each bucket. A thin layer of coconut husk 
was spread on this sponge. 3 kg fresh organic manure 
and 200–300 g of coco peat or sawdust in each buck-

et were added and mixed thoroughly. This mixture’s 
moisture level was adjusted to 60% water holding ca-
pacity (WHC) of organic manure. Coco peat which is 
obtained in powder form by fermenting coconut husk 
can absorb much moisture. 

Initially, 4 l water was needed to reach 60% WHC. 
200 g of powdered jaggery (a sweet sugar-like prod-
uct made from sugarcane in Asian countries) was 
added to each bucket and mixed with the manure. 
If jaggery is not available, sugar may be used. About 
500 ml of homemade fresh buttermilk (diluted 
probiotic yogurt) in each bucket was sprayed, and 
buckets were left undisturbed for 4days. During this 
incubation period, they were covered with lids. A 
bacterial consortium was developed in each bucket 
(Figure. 1). The buckets were ready to receive the 
biodegradable waste resources. These buckets had to 
be used on alternate days. This experiment is con-
tinuing for the last five years without any signifi-
cant break. The waste resource added to each bucket 
on alternate days varied from 500 to 1000 g. These 
waste resources were collected once a day, chopped 
into as fine pieces as possible (Figure 2), and mixed. 
Nothing should be visible on the surface. Initially, 
additional small quantities of organic manure were 
needed to cover the residues on the surface. After-
ward, when a good build-up of culture and manure 
started forming, this addition was discontinued. Liq-
uid waste residues were never added to these buck-
ets. The manure was removed occasionally when the 
buckets were full, sieved through 20 meshes net, and 
analyzed as per IS 500 standards. Most of it has been 
used as a culture for individual households in neigh-
boring areas interested in this experiment. Some of it 
has been used for the home garden. The experiment 
will continue in the future too. 

2.2 Community composting
Five larger bins of size 200L were used for this pur-

pose. The culture development was the same as per 
home composting. Every day about 45 to 50 Kg finely 
chopped (manually) waste resource was added in al-
ternate five bins for one year. Every week each bin was 
used once as the Institute works only for five days a 
week.

2.3 Sample collection
A composite sample of compost was collected after 

thorough mixing of the samples collected from com-
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posting units. Sample collection was done as per the 
procedure laid out for drawing a sample of fertilizers 
in the Fertilizer (Control) Order 1985. 

2.4 Organic manure analysis
Physical and certain chemical parameters of the 

sample were studied at the in-house laboratory of 
Symbiosis Centre for Waste Resource Management 
(SCWRM) of Symbiosis International (Deemed Uni-
versity), Pune. The sample was then cross-checked at 
that the National Accreditation Board for Testing and 
Calibration Laboratories (NABL) accredited Fertilizer 
Control Laboratory, Pune of Department of Agricul-
ture, Government of India, for confirmation of results. 
The parameters studied were in terms of pH, color, 
odor, particle size, moisture percent by weight, bulk 
density, electrical conductivity, total organic carbon, 
total nitrogen (as N), total phosphorous (as P2O5), 
water-soluble potash (as K2O), Carbon to nitrogen 
(C:N) ratio, and micronutrients such as zinc (as Zn) 
and copper (as Cu). All the analytical methods fol-
lowed by the Fertilizer Testing Laboratory were NABL 
approved for the specifications laid out by The Fertil-
izer (Control) Order 19857 for city compost.

3 Results and discussion
Household waste resource generated in kitchens 

is never considered significant for any life activities. 
However, it is a very important resource for various 
elemental cycles for Mother Earth. Five years’ data col-
lection of kitchen waste generated from a household of 
four members is given in Table 1. 
Table 1
Quantity of waste resource added every year and manure re-
covered in home composting

Year Bucket 1
Kg

Bucket 2
Kg

Manure recovered
Kg

2015 200 180 75
2016 210 180 80
2017 190 250 80
2018 180 250 70
2019 180 170 65
Total 960 1030 370

In community composting, the waste resources 
were available for about 200 days in a year as the Sym-
biosis International (Deemed University) work for 
these many days in a year. The total waste resources 
processed were about 9000 kg, and 2200 kg manure 
was recovered.

There is not much variation in daily generation from 
the given household. The characterization of waste 
shows only limited variation as eating habits do not 
change easily. It is expected that the food habits of any 
family do not significantly change. Occasionally some 
variations might happen in the type of food eaten, and 
quantities may drop to zero during vacations or increase 
when guests are there. However, overall conditions re-
main more or less unchanged. Table 1 reveals that a fam-
ily of four generates daily 1 kg of waste resource in the 
kitchen and can generate about 75 kg of good quality 
organic manure annually, which would help them pre-
vent their contribution of 400 kg of contaminated waste 
to the dumping yard. There is also the counter contribu-
tion of 75 kg organic manure to the agricultural sector. 
In a civilized society, every individual can lower his car-
bon footprint print by adopting this method - in com-
munity composting involving a community of about 
3000 students, the annual waste processed was about 9 
MT. Suppose households and communities can handle 
their waste in this manner. In that case, a large fraction 
of waste will not reach dumping yards. 

The bacterial consortium analysis showed the domi-
nation of Bacillus species in the organic waste decompo-
sition. The decomposition is an exothermic process and 
generates a good amount of heat. After the addition of 
the fresh waste, the unit’s core temperature had reached 
a maximum of 60C for few hours. Bacillus domination 
in the consortium, therefore, is not surprising. Bacillus 
pumilus, Bacillus stratospheric, Bacillus amyloliquefa-
ciens, Bacillus subtilis were predominantly present. The 
other bacteria present in the consortium were belonging 
to Serratia, Pseudomonas, Sphingobacterium, and Lac-
tobacillus. Although bacteria completely dominated the 
consortium, few fungal species were also found to be 
consistently present. They included Aspergillus niger, 
Mucor, Rhizopus, and Candida tropicalis. 

It must be emphasized that fine chopping of biode-
gradable waste resources plays an important role in fast-
er degradation of it as bacterial consortium can access it 
more effectively. The mixing of the waste in the subsurface 
layer also is a very important step. It avoids flies, fruit flies 
completely, and the unit remains completely insect-free. 
The rate of degradation is also faster. We have observed 
in-home and community composting takes about 48 to 
72 hours for complete degradation. The process of being 
odor-free is conducive for people to adapt easily. 

The organic manure generated in home composting 
should be as per norms laid down by FCO. The spec-
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ifications for various parameters are listed in Table 2. 
The organic manure analysis against parameters and 
specifications as per FCO guidelines is given in Table 2. 
Table 2
The organic manure analysis against parameters and specifica-
tions as per FCO guidelines

Sr. 
No.

Parameter Specification 
as per FCO

Home Com-
munity

1 Moisture content by 
weight

Max 25.00 20.00 30.52

2 Color Dark brown to 
black

black black

3 Odor Absence of 
foul odor

absent absent

4 Particle size (-4 mm 
Sieve)

Min 90% 95 82.63

5 Bulk density (g/cm3) Min 1.00 2.55 2.05
6 Total Organic Carbon 

% by weight
Min 12.00 16.75 23.78

7 Total nitrogen (as N) 
% by weight

Min 0.80 0.82 0.66

8 Total Phosphorus (as 
P2O5) % by weight

Min 0.40 0.46 0.78

9 Total soluble potash 
(as K2O) % by weight

Min 0.40 0.80 2.40

10 C:N ratio Less 
than

20.00 20.42 35.83

11 pH 6.50 - 
7.50

7.30 8.10

12 Conductivity (ds/m) Less 
than

4.00 2.85 3.76

13 Zinc (as Zn) mg/kg Max 1000.00 ND 1.19
14 Copper (as Cu) mg/

kg
Max 300.0 ND 5.41

Both home compost and community compost 
were reasonably satisfactory. Out of the two process-
es, home composting is looking to be more efficient, 
yielding better results. It underlines those small-scale 
composting yields better results as parameters can be 
easily controlled at the individual household level, 
encouraging common people to undertake this pro-
cess and reduce the waste quantity reaching dumping 
yards. The community composting will be successful 
depending on effective source segregation. If that fails, 
as we have seen several times, the quality of manure 
and degradation process is adversely affected.

Major hurdles experienced by any civilized society 
in home composting are 

a) The mental attitude that waste processing is not 
their responsibility.

b) An associated foul odor and insect menace
c) What to do with the organic manure generated
We have sincerely tried to cross all these hurdles 

through a scientific sense and experimentation, which 
has yielded insect-free bacterial composting of household 

biodegradable waste generated in the kitchen. If we can 
stop the quantum of cooked food in wastage, the pro-
cess remains insect-free. Though insects in the compost-
ing process play an important role, the family’s mindset 
fails to understand this. Hence, by avoiding cooked food 
waste, if we can achieve this, then why not? It will also 
save the colossal losses of precious food. Simple proce-
dural steps of chopping the vegetable and fruit waste into 
as small pieces as possible and making sure that they are 
not exposed during composting can achieve faster odor-
free and complete degradation resulting in good quality 
manure. We hope that responsible citizens take up this 
simple issue and help reduce climate changes associated 
with global warming. Figure 1 discusses about free bacte-
rial culture developed in a bucket for home composting in 
details. Where, biodegradable waste chopped into smaller 
pieces for ease of degradation are shown in Figure 2.

Fig. 1. Insect free bacterial culture developed in a bucket for 
home composting

Fig. 2. The biodegradable waste chopped into smaller pieces 
for ease of degradation

4 Conclusions
Solid waste resource management is a big challenge 

faced by urban local bodies all over the world. A good 
discipline in civilized society in the developed world 
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has helped solve this issue satisfactorily, mainly through 
source segregation and proper scientific disposal. Com-
posting is an age-old method that plays an important role 
in maintaining biogeochemical cycles of various elements 
and sustaining the living world. Various life forms are 
involved in composting process. Earthworms, bacteria, 
and fungi are the key organisms. They work in tandem. 
However, the civilized human population poses challeng-
es to the composting process. Though no one wants the 
dumping yard, their actions are not very helpful or con-
ducive. Simple procedural steps of chopping the vegetable 
and fruit waste into as small pieces as possible and mak-
ing sure that they are not exposed during composting can 
achieve faster odor-free and complete degradation result-
ing in good quality manure. We have observed in-home 
and community composting takes about 48 to 72 hours 
for complete degradation. The process of being odor-free 
is conducive for people to adapt easily.
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Abstract
Coronavirus has become a global emergency and has left a 
strong impact on people all over the world. It has altered the 
way we live, the way we work, and the way we see the world 
around us. Ever since the virus escalated and with lockdown in 
place, a significant change has been reported in consumer’s 
online buying behavior. This research aims to provide implica-
tions from a consumer’s perspective, thereby helping brands to 
gain insight into this vulnerable and unreal environment. This 
change in consumer mindset is investigated with respect to the 
risk and trust perceptions of online buying behavior. During a 
lockdown, an increased purchase with regards to non-perish-
able items was observed. The lockdown has brought about 
positive changes in consumers in terms of food wastage. To 
test the proposed hypothesis, data was collected from 200 
respondents through an online survey. The results provided 
strong evidence that was independent of the pandemic. How-
ever, COVID-19 has acted as an element that made consumers 
opt for the online channel.
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1 Introduction

1.1 The corona outbreak
The 2019-2020 Coronavirus disease, commonly 

known as COVID – 19, has sent shock waves across 
nations not only medically but economically as well. 
The disease came into existence in December 2019 
in Wuhan, Hubei Province, China. Experts are still 
racking their brain over the question, how did a health 
crisis like COVID – 19 bring the global economy to 
its knees, how has it reconstructed people’s ideologies 
and beliefs. 

The virus aggravated at a tremendous rate inflict-
ing fear in the health and hygiene factors amongst the 
population. All the Nations are working hard to con-
tain the spread of the disease by following stringent 
quarantine rules and health precautions. Russia came 
with the vaccine for the virus, and reports suggest that 
the second vaccine ‘EpiVacCorona’ is showing favor-
able results [1].

Firstly, big companies, businesses, financial mar-
kets, and major events got postponed, halted, and 
some even shut down to adhere to the social distancing 
norms. The exponential transmission of COVID-19 
led to an intense lockdown across Countries, which 
led to a negative impact on the economic activities 
of nations [2]. The lockdown also modified the so-
cial behavior of people. Consumer packaged goods, 
apparel, food and beverages, automotive, and several 
other industries ‘ demands and supply have also been 
impacted severely [3]. The severity of the virus has sig-
nificantly altered the behavioral patterns of consumers 
[4]. This change that has been observed will last for a 
longer time in consumer buying behavior.

1.2 Impact on consumer buying behavior 
Despite the lockdown, a rapid spread of the virus 

began surfacing. To stop the severity of the virus and 
to protect its people, the government came up with 
more stringent policies and intense lockdown norms. 
This led to people staying indoors. Initially, people 
came out to buy essentials. However, seeing the severity 
of COVID-19, many opted for door delivery services. 
COVID-19 created a decline in domestic consumption 
and altered people’s lifestyle and spending habits [5].

Quarantining and reducing the social interaction 
of people on a large-scale has, therefore, given rise to 
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good hygiene practices, which not only controlled the 
spread of the virus but also reduced social and eco-
nomic costs [6]. Due to the closure of malls, cinema 
halls, restaurants, and other such outlets, people are 
now compelled to stay indoors. It is also revealed that 
23.6% of households purchased only shelf-stable gro-
cery items [7]. During the lockdown, an increased 
purchase with regards to non-perishable items was 
observed. In Britain, it was observed that there was a 
significant spike in grocery spending in the first two 
weeks post the announcement of an intense lockdown 
[8]. The spending on groceries, however, has seemed 
to decline at the onset of the lockdown period stock-
piling behavior [9]. 

Due to the lockdown imposed across China, there 
was an evident decline in the sales of digital and elec-
tronic goods, where consumption was reduced by 
32% in the Chinese markets [10]. A survey conducted 
in the US markets revealed that the consumers were 
more concerned about their financial and personal 
safety [11]. This has caused a positive wave of modify-
ing their consumption pattern. 

As more and more consumers purchase from the 
local retailers, a lot of Brick-and-Mortar stores adapt-
ed to the online mode of service. Consumers have 
started spending more on essentials and stay-at-home 
necessities rather than over non-essentials. There is a 
significant reduction in the purchase of non-essentials 
that are brought online, which is affecting the E-Com-
merce business [12]. Consumers have lowered their 
buying behavior pattern as far as online purchases are 
concerned, and this, in turn, has lowered the turn-
over for E-Businesses in Malaysia. Studies suggest that 
males spend more than females, and younger popu-
lations spend more than the older population [13]. 
Manufacturers and retailers, to sustain the business 
and contain the negative effects of an epidemic out-
break, end up developing e-commerce as an alterna-
tive shopping solution [14]. 

Though the restaurants guaranteed a hygiene check, 
consumers were skeptical about buying outside food. 
Across the globe, restaurants saw a reduction in their 
sales. For example, poultry sales reduced in German, It-
aly, Sweden, and Switzerland during the Avian Influen-
za Virus [15]. Consumer response to the flu had a large 
impact on the poultry industry. Consumers reduce 
their purchases when there is a perceived risk [16]. 

People respond to a pandemic situation by alter-
ing their behavior. Some people chose to cancel their 

flight travel which is an expensive decision, and this 
happened even before the government mandates came 
into place. People respond to a pandemic by self-in-
flicted changes in their behavior [17]. People across 
the globe have seen a decline in their income and 
hence, have cut down their money spend [18]. 

As far as an epidemic’s impact on a consumer’s 
health behavior is concerned, it is seen that the differ-
ence between the educational levels of people does not 
guarantee a positive impact on the change in health 
aspects [19]. This was the case during the H1N1 pan-
demic in Malaysia. Also, a majority of consumers felt 
that the pandemic had left them with the stress of a 
perceived risk about the future, and they considered 
the situation as a public burden [20]. This has made 
them reduce their expenses concerning non-essential 
purchases. 

Though the impact of COVID – 19 observed in 
consumers varied to different degrees amongst vari-
ous nations, the pandemic affected Consumer psy-
chology to a higher level. Consumer spending behav-
ior is evolving through the crisis [21].

1.3 Shift to online buying 
As is very clear, the pandemic has brought about 

major technological disruptions. The outbreak has 
created an evident paradigm shift in consumer behav-
ior. Studies reveal that: 
• 9 out of 10 consumers have changed their tradi-

tional ways of buying.
• 60% of the consumers are driven by the fear of vis-

iting the physical stores to make a purchase. 
• A study conducted by Accenture reveals that 64% 

of the consumers fear their health while 81% feared 
the health of others. 

• Half of the consumer population has made a pur-
chase online for all the normal or essential pur-
chases they make in the physical store. 

• 30% of the US population shifted to online grocery 
delivery options. 
The demand for internet and mobile network 

services increased after the lockdown was imposed. 
E-Commerce supply of goods and services has proved 
to be an important tool/solution for consumers during 
the crisis (World Trade Organization, 2020) [22]. Be-
fore the lockdown, not many of them have used online 
services to make grocery purchases, but now grocery 
shopping online has seen a boom [23]. This is main-
ly because people try to avoid coming in contact with 
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others and avoid crowded places to maintain distance. 
The sudden surge in the number of consumers using 
online services has given rise to both the suppliers and 
telecommunication operators of these businesses to 
adapt to better network services [24]. 

Retailers are seeing an influx of indoor delivery 
options right now. Supermarkets and various other 
retailers are trying to adapt to the Click and Collect 
model to keep up with the changing situation [25]. 
The offline store can’t be called off completely, but an 
online option is much needed for the retailers. Retail-
ers circulated their contact numbers for home deliv-
ery services with WhatsApp messaging facility to de-
liver goods [26]. Switching to online payment modes 
to avoid the exchange of physical cash is also a major 
change observed.

During the SARS pandemic, a similar shift was 
observed in e-commerce businesses. The world is still 
evolving and learning to cope with new changes posed 
by COVID-19 every day [27]. Those businesses which 
viewed digital means as a secondary option are slowly 
changing their mindset. Not adapting to an Omnichan-
nel strategy and embracing offline and online channels 
will result in a huge loss of revenues going forward [28]. 

The fear appeal has a positive impact on the re-
lationship between buyer and seller in terms of 
live-streaming platforms. This is because the informa-
tion gained by a consumer plays a major role in decid-
ing their activity online [29]. There have been various 
pandemics in the past that changed human behavior. 
The change in consumption patterns and behavior 
during the pandemic has a considerable effect on the 
economic factors than the disease’s impact. Thus, the 
impact is likely to be high during the pandemic and 
might reduce once the pandemic subsides. However, 
returning to the old behavior is highly impossible even 
if the situation resumes back to normal [30]. 

Starting an online channel and increasing traffic 
wasn’t even a major business strategy for many retail-
ers. Going forward, as consumers change, retailers will 
start depending on online channels to drive sales and 
attract new customers. The Post Pandemic world will 
see people being more hygienic and convenience-con-
scious. Studies reveal that even post COVID-19, con-
sumers would be apprehensive about making physi-
cal purchases and prefer to maintain social distance. 
In-store shopping experiences will change. Businesses 
may adapt to AI-VR means to offer customers the best 
in-store experience [31]. 

Reports suggest that the World after COVID 
will see a lot of innovation in voice-based services, 
Chabot’s, and many such automated services. Online 
processes with more customer interaction and max-
imized experience are expected to pop in the future 
to provide a wholesome value [32]. There are more 
growth opportunities in the pipeline with regards to 
self-service solutions and digital businesses. Hence, it 
is evident that there is no going back to life as before. 
The ‘New Normal’ is going to be the future ahead. 
Consumer attitudes, once changed, will be enduring; 
therefore, understanding the changes and dealing with 
their beliefs will help companies thrive.

2 Methodologies
Research Methodology is the road the researcher 

takes to conduct the research. The methodology fol-
lowed is one of the crucial factors that determine the 
results of the specified research. The research will take 
an exploratory approach that will help answer the un-
derlying what, how, and why surrounding the research 
question. E-Commerce businesses have a huge potential, 
especially in situations like these. For marketers to lever-
age this opportunity, understanding the online buying 
patterns of customers is requisite. This research study is 
aimed at the population members who have been using 
the online channel and those that are new to online buy-
ing to understand how their risk perceptions are altered. 

3 Research design 
Research Design is a master plan that provides a 

framework or course of action for the research. To 
understand the questions in place, data is collected 
through a questionnaire administered online. 

The central questions that arise are: 
RQ1: Has corona had a positive impact on online 

buying? How much of a shift has the situation brought 
on online buying behavior?

RQ2: What is the percentage of consumers who 
shifted to online shopping? 

RQ3: How has it altered the risk and trust percep-
tions of consumers? 

RQ4: How many of these changes are going to be 
retained in the future? 

A similar research design is followed in a research 
study that investigated the Omnichannel buying pat-
terns of consumers.

Due to social distancing norms, customers opt for 
more digital and door delivery services to avoid com-
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ing into contact with others. The shift to home deliv-
ery and online shopping has saved consumers’ time 
and provided them with convenience, but the idea 
of maintaining physical distance from others has in-
stilled a sense of relief as well. The severity of the virus 
spread has left a positive change on the perceived risk 
of consumers. 

Following the research questions alongside the 
findings from the literature review, the following hy-
potheses have been formulated: 

H10: Consumer’s intention to shop online is inde-
pendent of the corona outbreak.

H11: Consumer’s intention to shop online is de-
pendent on the corona outbreak. 

Perception is a consumer’s awareness and interpreta-
tion of their surroundings and marketing stimuli acting 
as a foundation upon which consumer learning occurs.

H20: Reduction in transactional risks is indepen-
dent of familiarity with the sites. 

H21: Reduction in transactional risks is dependent 
on familiarity with the sites. 

Consumers are said to develop trust over online 
platforms when they are familiar with the sites. Also, 
a secured transaction increases a customer’s trust over 
an online platform.

H30: Consumer’s intention to purchase online is 
independent of the fear of health and hygiene. 

H31: Consumer’s intention to purchase online is 
dependent on the fear of health and hygiene. 

The fear appeal has a strong influence over the in-
tention to purchase online. More than the concerns of 
their health and safety, consumers’ avoidance behavior 
was attributed to the concern of a loved one getting 
the virus. 

H40: The recurrence of a customer’s online pur-
chase is independent of the pandemic. 

H41: The recurrence of a customer’s online pur-
chase is dependent on the pandemic.

To test the hypothesis, the research framework is 
based on an intensive literature review. A survey was 
designed that focused on the shift to online shopping 
during the corona times.

3.1 Data collection methods 
Data collection includes together the primary as 

well as the secondary means of data collection. “To 
understand the nature of the problem and research 
objectives, a quantitative approach is undertaken to 
collect and analyze the hypothesis.”

3.1.1 Primary Research
Primary Research involves acquiring first-hand 

data personally from the respondents of the study. The 
data collected here is original and is gathered through 
the distribution of questionnaires via online means. 
As stated above, the research follows a quantitative ap-
proach. ‘New Normal’ buying patterns that are being 
observed in the consumers. It will identify the extent 
of shift to other channels that have been seen and the 
spending intentions of the consumers providing in-
sights highlighting the reasons behind the shift. 

3.1.2 Sampling technique
Sampling is how the respondents for the study are 

selected. Also, the demographic profiles of these cities 
closely match that of the population.96% of Millenni-
als and Gen have altered their purchase pattern due 
to the pandemic, and 34% of Gen X have shifted to 
online mode due to COVID-19. Baby Boomers show 
high interest in digital modes, and they can be consid-
ered a growing segment of internet users. The sample 
will, therefore, comprise males and females between 
the ages group of 23–55. 

The members of the population are selected based 
on purposive sampling, where the researcher selects 
the sample basis his or her judgment that matches the 
characteristic requirement of a sample member”. Se-
lection of sample size is one of the crucial decisions 
to be made while planning the research methodology. 
According to a sample size within the range of 101 to 
200 is considered adequate. This, being an academic 
research paper and considering the respondent errors 
that might arise, the sample size is taken to be 200.

3.1.3 Questionnaire
The questionnaire will be rolled out to respon-

dents through online means. Itcovers E-Commerce 
sites’ perceived risk and trustworthiness amongst the 
consumers alongside their attitude towards shopping 
online. Researchers widely suggest 5 points Likert 
scale over 7 points Likert as it reduces respondents’ ir-
ritation level, thereby increasing the response quality. 
The data collected will include the respondent’s age, 
gender, and geography to analyze the data more ac-
curately.

3.1.4 Secondary research
Secondary research involves intense literature re-

view and online research. The bibliographic docu-
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mentation used for the literature review was sourced 
from various journals and databases. The articles that 
are cited are from the reports and findings of various 
companies and government organizations. The arti-
cles helped in understanding the shifts that have taken 
place, and these are from the reports of various market 
research companies. The conclusion will compare and 
contrast the results from both approaches to obtain 
accurate implications for brands and businesses.

4 Data analysis

4.1 Profile of the respondents 
The survey questionnaire was rolled out to the re-

spondents through online means, and solely 167 of 
them were used for analysis purposes, while the oth-
er 33 questionnaires were eliminated considering the 
missing values and respondent errors. The sample 
consisted of 61.4% of men and 38.6% of women across 
the major cities of Tamil Nadu, Maharashtra, Kerala, 
etc. The percentage of different age groups of respon-
dents is mentioned in Table 1.

Table 1
Respondent profile

Age Range No. of Participants Percentage (%)
23 (Gen Z) 42 25.1
24 – 39 (Millennial) 95 56.8
40 – 55 (Gen X) 30 17.9

4.2 Statistical tools and analysis 
The proposed hypothesis was all tested using Re-

gression and Correlation Analysis through SPSS.

4.3 Findings

4.3.1 Correlation analysis 
Table 2 shows it can be seen that the Pearson Cor-

relation between gender and pandemic impact is -0.1 
indicating a weak negative relationship. It can be, 
hence, interpretedthat buyer’s intention to shop online 
due to the pandemic is irrespective of gender. Similar-
ly, the Pearson Correlation between age and pandemic 
impact is 0.08, indicating a weak linear relationship. 
Hence, the consumer’s intention to purchase online 
due to the pandemic has a slight effect overage of the 
consumer.

Table 3 shows that the frequency of purchase during 
the pandemic is irrespective of the impact of the coro-
na outbreak as the Correlation value is -0.1 indicating 

a weak negative relationship. Similarly, consumer’s in-
tention to continue purchasing online in the future is 
impacted by their frequency of purchase during the 
pandemic as the Correlation value is 0.3 indicating a 
weak positive relationship. 
Table 2
Correlations

Correlations
Gender Age Pandemic_

Impact
Gender Pearson 

Correlation
1 0.066 -0.107

Sig. 
(2-tailed

0.395 0.172

N 167 167 164
Age Pearson 

Correlation
0.066 1 0.082

Sig. 
(2-tailed

0.395 0.296

N 167 167 164
Pandemic_
Impact

Pearson 
Correlation

-0.107 0.082 1

Sig. 
(2-tailed

0.172 0.296

N 164 164 164

Table 3
Correlations 2-tailed

Correlations
Future 

Intention
Frequency 

of 
Purchase

Pandemic_
Impact

Future 
Intention

Pearson 
Correlation

1 .342** 0.031

Sig. 
(2-tailed

0.000 0.693

N 167 167 164
Frequency 
of 
Purchase

Pearson 
Correlation

.342** 1 -.186*

Sig. 
(2-tailed

0.000 0.017

N 167 167 164
Pandemic_
Impact

Pearson 
Correlation

0.031 -.186* 1

Sig. 
(2-tailed

0.693 0.017

N 164 164 164
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Coefficient of determination (R2) 

From Table 4, it is clear that the variable pan-
demic impact has an R-value of 0.016. It can be in-
terpreted that the independent variable, the impact of 
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COVID-19 over online shopping, has a low correla-
tion with the decision for 1.6%, and from the R2 value, 
which is equal to 0.000 that is 0% of variation occurs 
in the consumer’s intention to buy online. 
Table 4
Model summary

Model Summary
Model R R Square Adjusted R 

Square
Std. Error of 
the Estimate

1 .016a 0.000 -0.006 1.004
a. Predictors: (Constant), Pandemic_Impact

Similarly, Table 5 shows that the R-value of the 
variable secure shopping is 0.425. It can, hence, be in-
terpreted that there exists a moderate correlation of 
42.5%, and the R2 value is equal to 0.180. That is, 18% 
of variation occurs with the familiarity of online plat-
forms.
Table 5
Model summary secure shopping

Model Summary
Model R R Square Adjusted R 

Square
Std. Error of 
the Estimate

1 .425a 0.180 0.175 0.783
a. Predictors: (Constant), Secure_Impact

Table 6 shows an R-value of 0.108 for the indepen-
dent variable ofhealth and hygiene factors. It can be 
said that there is a weak correlation of 10.8%, and the 
R2 value is equal to 0.012, which is 1.2% of the varia-
tion that only occurs with respect to consumer’s inten-
tion to purchase online.
Table 6
Model summary health and hygiene

Model Summary
Model R R Square Adjusted R 

Square
Std. Error of 
the Estimate

1 .016a 0.000 -0.006 1.004
a. Predictors: (Constant), Health_and_Hygiene

From Table 7, it is seen that the R-value for the 
variable impact of the pandemic is 0.031. Therefore, 
there is a low correlation of 3.1% and the R2 value be-
ing 0.001, which is 0.1% of variation, arises with re-
spect to the future intention to shop online.
Table 7
Model summary pandemic impact

Model Summary
Model R R Square Adjusted R 

Square
Std. Error of 
the Estimate

1 .031a 0.001 -0.005 0.895
a. Predictors: (Constant), Pandemic_Impact

4.3.2 Regression analysis 
H10: Consumer’s intention to shop online is inde-

pendent of the corona outbreak. 
H11: Consumer’s intention to shop online is de-

pendent on the corona outbreak.
From Table 8, it can be seen that the P-value is 

equal to 0.842, which is higher than the considered 
alpha value of 0.05.

Table 8
Anova and coefficients (purchase intension)

ANOVAa

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 166.477 1 166.477 218.303 .000b

Residual 164.721 216 .763
Total 331.197 217

a. Dependent Variable: Purchase_Intention
b. Predictors: (Constant), Pandemic_Impact

Coefficientsa

Model Unstandardized 
Coefficients

Stan-
dardized 
Coeffi-
cients

t Sig.

B Std. 
Error

Beta

1 (Constant) 3.555 0.255 13.940 0.000
Pandem-
ic_Impact

0.031 0.157 0.016 0.199 0.842

a. Dependent Variable: Purchase_Intention

H20: Reduction in transactional risks is indepen-
dent of familiarity with the sites. 

H21: Reduction in transactional risks is dependent 
on familiarity with the sites. 

Table 9 shows a P value of 0.000,much smaller 
than the value of 0.05. Therefore, the correlation be-
tween transactional risks and familiarity with the sites 
is weak, as discussed above. Hence, we conclude that 
familiarity with the sites does not reduce the transac-
tional risks. 

H30: Consumer’s intention is independent of the 
fear of health and hygiene.

H31: Consumer’s intention is dependent on the 
fear of health and hygiene.

Table 10 shows the P-value of health and hygiene 
is 0.166, which is larger than the alpha value of 0.05.

H40: The recurrence of a customer’s online pur-
chase is independent of the pandemic.

H41: The recurrence of a customer’s online pur-
chase is dependent on the pandemic. 
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Table 9
Anova and coefficients (Transactional risks)

ANOVAa

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 22.255 1 22.255 36.322 .000b

Residual 101.098 165 0.613
Total 123.353 166

a. Dependent Variable: Transactional_Risks
b. Predictors: (Constant), Familiarity_with_Sites

Coefficientsa

Model Unstandardized 
Coefficients

Stan-
dardized 
Coeffi-
cients

t Sig.

B Std. 
Error

Beta

1 (Constant) 1.716 0.258 6.651 0.000
Familiarity_
with_Sites

0.371 0.062 0.425 6.027 0.000

a. Dependent Variable: Transactional_Risks

Table 10
Anova and coefficients (shopping online)

ANOVAa

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 1.899 1 1.899 1.932 .166b

Residual 162.220 165 0.983
Total 164.120 166

a. Dependent Variable: Shopping_Online
b. Predictors: (Constant), Health_and_Hygiene

Coefficientsa

Model Unstandardized 
Coefficients

Stan-
dardized 
Coeffi-
cients

t Sig.

B Std. 
Error

Beta

1 (Constant) 3.219 0.284 11.328 0.000
Health_
and_Hy-
giene

0.105 0.075 0.108 1.390 0.166

a. Dependent Variable: Shopping_Online

From Table 11, it is seen that the P-value is equal to 
0.693 is higher than the alpha value of 0.05. Hence, we 
fail to reject the null hypothesis. Thus, the frequency 
of a consumer’s online shopping is independent of the 
pandemic.

Figure 1 clearly shows that a significant percentage of 
both males and females agreed that their online shop-
ping frequency increased due to the corona outbreak. 

Table 11
Anova and coefficients (future purchase intention)

ANOVAa

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 0.125 1 0.125 0.156 .693b

Residual 129.655 162 0.800
Total 129.780 163

a. Dependent Variable: Future_Purchase_Intention
b. Predictors: (Constant), Pandemic_Impact

Coefficientsa

Model Unstandardized 
Coefficients

Stan-
dardized 
Coeffi-
cients

t Sig.

B Std. 
Error

Beta

1 (Constant) 3.878 0.227 17.059 0.000
Pandemic_
Impact

0.055 0.140 0.031 0.395 0.693

a. Dependent Variable: Future_Purchase_Intention

Figure 2 shows that the consumers have shown in-
terest in continuing shopping online in the future, too, 
even after the pandemic subsides. 

From the results of the analysis,Due to the pan-
demic, consumers have adopted online buying, but 
it is apparent that many other factors have not been 
studied in this research that has influenced consum-
ers’ intention to purchase online. COVID-19 has had a 
positive yet minimalistic influence over online buying 
behavior. Aforementioned, there exists a weak positive 
relationship between amidst corona outbreak and the 
shopping frequency. Thus, it can be concluded that 
online shopping frequency is influenced by many oth-
er factors other than corona. However, because of the 
weak positive relationship, their frequency of shop-
ping online during corona and lockdown is a factor 
that increased their intention to shop online in the 
future too.

69.4% of respondents agreed to the fact they opted 
for online shopping due to social distancing norms. 
With social distancing norms and lockdown in place, 
online shopping became a consumer’s go-to option to 
buy groceries and other essentials. But it is clear from 
the research findings that it is not influenced by the 
fear factor in Figure 3. 

Figure 4 shows that 55.5% of consumers opted to 
buy groceries online, and 46% of them said that they 
would prefer to buy these products online even after 
the pandemic subsides, while 44.9% of them said they 
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might continue buying these products online even af-
ter the pandemic. 

74.2% of them preferred to make an online pur-
chase with their local retailer considering the famil-
iarity with the vendor shown in Figure 5. This would 
also reduce their risk and trust perceptions with on-

line shopping as the purchase are made with their lo-
cal retailers. 

The results provided significant insights that 
would help E-commerce businesses draft better strat-
egies to improve their business and attract new cus-
tomers. The more aware they become of the situation, 

Fig. 1. Significant percentage of both males and females

Fig. 2. Consumers have shown interest
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Fig. 3. Social distancing norms and lockdown in online shopping

Fig. 4. Consumers opted to buy

Fig. 5. local retailer considering
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the more they avoid physical contact with others. 
COVID-19 acted as a trigger for consumers to opt for 
E-Commerce services. Though there was a significant 
increase in shopping frequency during the lockdown 
amongst the younger population, it cannot be ignored 
that even consumers above 40 have shared an import-
ant space in online shopping. The respondents from 
Gen X agreed to the fact that their shopping frequen-
cy increased due to the pandemic. Often ignored seg-
ment when it comes to digital services is gradually ris-
ing and are changing their buying patterns. This shift 
is evident, and the research findings also prove such. 
This trend signals a shift that cannot be ignored.

5 Limitations of the research 
Although the research findings provided some 

rich insights, they should be viewed under the light 
of some limitations. It is better to restrict the discus-
sions of this research in accordance with the limita-
tions. Since it’s an academic research paper, the sample 
size selected was small as statistical tests require a large 
sample representing the population to yield more ac-
curate and statistically significant results. Also, the 
respondents consisted of 17.9% of Gen X while there 
was 56.8% of Millennial. Hence, the research findings 
aren’t typically enough to break down Gen X’s online 
buying behavior. 

6 Recommendations
Few suggestions are made for businesses to better 

strategize their online services. A novel coronavirus 
enters the world and sets a reset button and has had a 
major effect on consumer’s online shopping behavior. 
According to the reports from WHO and the Health 
Ministry, COVISHIELD, the vaccine to fight against 
COVID-19 will be launched in India by Dec 2020.

Online shopping comes with its own risk and fear 
factors that make most consumers refrain frompur-
chasing online. However, the research that 69.4% of 
consumers opted for online purchasing in order to 
guard themselves against the spreading virus. Due to 
the corona outbreak, 54.8% of consumers who have 
not used online shopping before chose to make use 
of the online buying platforms. Therefore, it becomes 
important for businesses to adapt to online shopping 
to enhance customer loyalty. 

The findings of the research suggest that 55.5% 
and 33.3% of consumers started buying groceries and 
vegetables, respectively, online due to the pandemic. 

Also, 74.2% of them prefer to make a purchase online 
with their local retailers. Hence, retailers can adapt 
to an Omnichannel strategy leveraging all the touch-
points between them and the consumers. As more and 
more consumers buy groceries and vegetables online, 
if their local retailer builds an online channel, that 
would not only increase their shopping experience 
but also reduce some of the risk factors of purchas-
ing online. This would also reduce their transaction-
al risks as they can make a payment in the physical 
store through digital payment modes that would re-
frain them from physical contact with the shopkeeper. 
As far as large retail chains are concerned, they can 
work on their convenience and inventory optimi-
zation, thereby delivering products from the closest 
store to the customer instead of from a far-away store. 
The closer the store, the lesser will be delivery charges 
which will increase a consumer to make more pur-
chases with the same retailer. 

7 Conclusions
The findings suggest that those consumers who 

shifted to online shopping due to the pandemic 
have a future intention to continue shopping online. 
Therefore, E-Commerce businesses can attract new 
customers as well as retain their existing customers 
by providing incentives and other attractive promo-
tional activities that will enhance customer value. It 
becomes important to plan policies and strategies for 
the next few months to keep up with the evolving 
online buying behavior of consumers. Establishes 
E-Commerce sites can revisit previous sales strate-
gies to come up with an accurate operational plan. 
Apart from groceries and vegetables, 44.5% of con-
sumers frequently purchased clothes and apparel on-
line due to the pandemic.

Similarly, 34.1% of consumers purchased books 
online due to the pandemic. It is recommended that 
large E-Commerce platforms with a tie-up with the 
local retailers sell clothes, books, and other frequently 
purchased products during the pandemic at the con-
sumer’s doorstep. Aforementioned, this will increase 
consumers’ trust perceptions towards the online plat-
form due to the familiarity with the local retailers.

The post-pandemic world will see few customers 
returning to their old habits, but most will stick to 
their online consumption as they would’ve found ease 
of shopping and a better consumer experience in the 
online services. 
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8 Scope for further research
As the research comes with few limitations, few 

recommendations are made for further research over 
the topic to better understand consumers’ online buy-
ing behavior in corona times, thereby enhancing their 
online shopping experience. The study can be broad-
ened to further elaborate on theeffect of COVID-19 
over Gen X as well as amongst some of the baby boom-
ers. Concerning purchasing online, Gen X purchase 
more online than Baby Boomers, but Baby Boomers 
also contribute to E-Commerce Sales (Dhanapal et al. 
l, 2015). Though the regression analysis yielded results 
that stated that the reduction in transactional risks 
is related to familiarity with the sites, the correlation 
analysis results proved otherwise. Previous studies in-
dicate that all three generations consider credit card 
transactions as one main challenge while making an 
online purchase (Dhanapal et al. l, 2015). Hence, the 
factors that reduce the transactional risks can further 
be studied.
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Abstract
Purpose: The transition from office to work-from-home (WFH) has 
lead to an increased interest in the effects of this transition, not only 
on the quality of work obtained but also on the mental health of in-
dividuals. Research in this topic is expanding with different perspec-
tives in focus. This review aims to identify the significant factors in-
fluenced by WFH and the consequential effects on working parents. 
Methodology: To write this review, 4 databases are being 
explored - SCOPUS, Emerald, EBSCO, and Web of Science. 
Papers reviewed are selected using the keywords work from 
home, well-being, mental health, work-life balance, and family 
combined with parents, family, working mother, or working fa-
ther. The papers have been selected for the past 25 years. An 
attempt is being made to review at least 53 articles. 
Findings/Theoretical Implications: This paper will highlight 
the advantages and disadvantages parents face while balanc-
ing work and family. The review will give a comprehensive im-
pression of the mental health state of working parents. 
Value: The study will enable future researchers to identify currently 
unexplored issues and design their studies based on the same. 
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INTRODUCTION
Work-life balance has been a focal point of re-

search (Bryson, Budd, Lewis & Elam, 1999) as increas-
ingly, both parents strive towards professional aspira-

tions, leading to adapting of family-friendly policies 
(Dean, 2002; DTI, 2001a; DTI, 2002; Duncan, 2002; 
Hogarth, Hasluck, Pierre &Winterbotham, 2000; 
Williams, 2001). In the United Kingdom, the Em-
ployment Relations Act was introduced in 1999 [1]. 
This act helped organizations investigate various ini-
tiatives that would promote flexible working for par-
ents, such as working from home (DTI, 2001a; DTI, 
2002). Virtual offices, i.e., the workplace separate from 
the geographical or physical office of the organization 
that individual works in and are connected to through 
technology (Craipeau& Marot, 1984; Kraut, 1999), are 
more prevalent in recent years [2]. With the current 
pandemic circumstances, virtual offices have become 
a necessity than a choice. Although working from 
home has been attributed to reducing stress (Aldrich, 
1982; Bulos&Chaker, 1995; Duxbury & Higgins, 1998; 
Galinsky, Bond & Friedman, 1993; Hill, Hawkins & 
Miller, 1996; Hutchinson, Brewster & London Insti-
tute of Personnel and Development, 1994; Mahfood, 
1992; Mirchandani, 1998; Qvortrup, 1992; Sullivan & 
Lewis, 2001), a lack of social interaction may prove to 
be harmful in the long-run. Exploring the effects of 
working from home can help gauge the positive and 
the adverse effects, initiating studies that can dissect 
the negatives to help reduce them, making working 
from home an overall satisfactory experience [3].

Research on virtual offices or work from home fo-
cuses on the business perspective or employers’ per-
spective (Hill, Miller, Weiner & Colihan, 1998); howev-
er, research from the perspective of employees who are 
parents and the influence of virtual office on them is 
rarely explored [4]. The provision for virtual or remote 
offices began with providing employees with flexibility, 
leading to an increase in the employee’s performance 
(Zhang, 2016). Thus, it becomes essential to explore 
how this flexibility impacts the lives of the employees 
who also need to support their children and their work. 
This paper aims to explore research done on virtual of-
fices and highlight the influencing factors on an em-
ployee’s life. This will, in turn, help integrate the pain 
points for an employee who is also a parent [5].

LITERATURE REVIEW
In a volatile work environment, employers are con-

stantly seeking innovative methods to evolve their or-
ganization’s performance by maintaining their produc-
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tivity (Madsen, 2006). Improvements are in the form 
of techniques, services, processes, systems used, chal-
lenges of employee management and products, and 
employees’ work-life balance (Madsen, 2006), which 
has become challenging through the years (Jacobs & 
Gerson, 1998). The factors that impact the virtual, re-
mote, or teleworking form of work environment are 
being discussed in detail throughout this paper [6]. 

Influences on Productivity
Several studies have emphasized the increase in 

employees’ productivity due to virtual offices (Cal-
lentine, 1995; Pitt-Catsouphes & Marchetta, 1991). 
Although contrary research also exists (Ramsower, 
1985), the majority of the study supports the positive 
impact on employees’ productivity. Employees are rel-
atively more satisfied with home or virtual work set-
ups (Habib & Cornford, 1996; McConnell, 1994) [7].

Influences on Teamwork
Research, in general, accepts that teamwork is less 

intense and effective with virtual offices (Callentine, 
1995; Ramsower, 1985; Weiner & Hill, 1995). A lack 
of social interaction in an organization may some-
times lead an employee to feel isolated and deprived 
of emotional support and practical encouragement 
(Habib &Cornford, 1996). Although meetings can be 
held to counter this lack of association, this would 
not mitigate the lack of connectedness (Snizek, 
1995); however, this argument can be easily negated 
with developments in technology and video confer-
encing [8].

Influences on Flexibility
Flexibility is an assumed advantage of virtual offic-

es (Hill et al., 1998; Weijers, Meijer, & Spoelman, 1992) 
and needs further corroboration with research (Hill et 
al., 1996). Balancing work and life seems problematic 
for some workers due to the flexible work hours (Kur-
land and Bailey,1999). Since work and life cannot be 
wholly segregated (Shamir & Salomon, 1985), a lack 
of differentiation may lead to a complex situation for 
workers (Zhang, 2016) [9].

Influences on Work-Life Balance
Workaholism is a characteristic since employees 

tend to blur the separation between work and life (Ol-
son & Primps, 1984) and hence have several negative 
impacts on the individual’s life. On the other hand, 

working from home may even provide couples the 
necessary incentives to help deal with the day-to-day 
demands of a family, which may include care for el-
derly members of the family along with their children 
(Crosbie & Moore, 2004; Hill et al., 1996) [10]. Work-
ing from home comes with a smattering of flexibility 
also contributes to the balance required between work 
and home (Gordon & Kelly, 1986; Jenson, 1994). Child-
care especially is the most positively affected aspect of 
working from home (Durbin, 1991; Nilles, 1994; Ol-
son & Primps, 1984), although contrary studies show 
that home-based employees often require more help 
for childcare (Heck, Saltford, Howe & Owen, 1992) 
[11]. A quality family life with more time spent with 
family members has also been observed (Galinsky et 
al., 1993; Nilles, 1994). Arguments are also directed 
towards personal health of employees, and wherein 
stress was found to be reduced for employees working 
from (Habib &Cornford, 1996); nevertheless, a seden-
tary life which is most prevalent for employees work-
ing from home is also not beneficial for a healthy life 
(Gooding, 1995) [12].

Gender has been found to play a factor in balanc-
ing work and life, wherein women employees are more 
involved in household matters than men employees 
(Haddon & Lewis, 1994) [13].

Working Parents and Well-Being
Research shows that flexible work arrangements 

were usually provided to accommodate working 
mothers (Meiksins & Whalley, 2002). However, slow-
ly these arrangements have been adopted to modify 
business strategies (Galinsky& Bond, 1998; Hill, Fer-
ris, &Märtinson, 2003; Kossek, 2001; Rapoport, Bai-
lyn, Fletcher, & Pruitt, 2002) [14]. Although families 
have been found to improve their communication 
and improve finances through a lack of expenditure 
due to transportation and clothing (Kelly, 1988; Mc-
Closkey & Igbaria, 1998; Mirchandani, 1999; Sul-
livan & Lewis, 2001); parents are often required to 
spend on domestic services both for themselves and 
their children (Kraut, 1989). Since working from 
home has a significant effect on the psychology of in-
dividuals (Ahrentzen, 1992; Gurstein, 1991), studies 
have shown a definite change of coping mechanisms 
(Anderson, 1998; Gurstein, 1991; Lamond, 2000) 
for parents, such as building social support groups, 
maintaining personal targets and schedules (Crosbie 
& Moore, 2004) [15].
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RESEARCH METHODOLOGY
This is a bibliometric paper, with an integrated re-

view of the documents which have been collected for 
this current paper. The articles have been derived from 
Web of Science, Ebsco, Emerald, and Scopus databas-
es. A few reports and books have also been referred to 
include in the review to support the inferences made 
in the paper, the total of which is 53. The criteria for se-
lecting these papers were based on the keywords used: 
parents, mental health, work from home, well-being, 
virtual office, and teleworking. The chosen pieces ei-
ther consisted of work from home, well-being, mental 
health, work-life balance, and family in combination 
either with parents, family, working mother, or work-
ing father. A more extensive selection of papers was 
not selected due to these others’ unavailability [16].

The papers were selected spanning 35 years from 
1982 to 2016. Since working from home was a new con-
cept in the 1980s, several articles were devoted to this 
topic to investigate the effects of this change in work 
patterns. Change in the work atmosphere, i.e., with an 
increasing number of women joining the workforce, 
led to the exploration of the family environment and 
work. Hence, the papers selected for review in the 
current report were based on the documents scruti-
nizing work-family and working from home. With the 
pandemic in view, a new wave of change can be per-
ceived in virtual working and family life. Therefore, 
the current papers attempt to capture the effects of the 
perceived modifications earlier and connect them to 
the present scenario. The parameters which have been 
discussed in the literature review are the concepts that 
are addressed in several selected papers [17].

Each paper reviewed has been thoroughly scruti-
nized to derive the underlying implication of the doc-
uments and the potential future research in the said 
field of study. The factors emerging from these papers, 
which seem to impact an employee generally, have 
been featured in this article [18].

RESULTS AND DISCUSSIONS
The literature review shows that most of the stud-

ies implicate an inclination towards positive acceptance 
towards virtual workspace by employees. However, re-
search is not adequate to make a significant claim towards 
the same. Additionally, research in recent times, includ-
ing the technological advancement and ease of virtual 
offices, needs to be explored for a clear understanding 
of the current situation. Although the study states that 

stress is lower for parents while working from home, it 
does not follow that adequate social support is available 
to them to deal with situations in almost isolation. Their 
well-being is entirely dependent on themselves, with ac-
tive initiation of social activities on themselves [19].

The literature review shows that the well-being of 
parents working from home is based on several factors. 
Some factors such as work productivity, teamwork, the 
flexibility of work schedule, and work-life balance are in-
tegral to disciplined work life, allowing parents to devote 
time for their families. Since flexibility will enable work-
ers to complete their deadlines by adjusting household 
work, it becomes essential for parents to develop a sched-
ule that ensures to follow a plan albeit with their conve-
nience [21]. This would, in turn, impact the productivity 
both for office work and household work and time spent 
with family, ensuring the balance required. Since virtual 
offices are based on audio-visual aids, proper communi-
cation through the relevant medium plays a significant 
role. The well-being of parents can be ensured through 
lower stress levels. Although work pressure cannot be 
eliminated, work stress can be reduced with the balance 
gauged and implemented by parents [20].

CONCLUSION
The literature shows that there is a gap in research 

for the assessment of the mental health well-being 
of employees working from home. Most relevant re-
search studies have been conducted while virtual of-
fices were a new concept. Through the years, with the 
development of technology and modification of the 
type of work, services, and organizations working sys-
tems, several facets may become obsolete to enhance, 
which are yet to be explored and investigated for a bet-
ter understanding. Since virtual offices appear to be 
a part of the current work culture, exploring this will 
help employers modify their regulations to fit the em-
ployees better. In turn, these will help build a positive 
and supportive environment for employees, especially 
working parents, and provide a nurturing environ-
ment for their well-being. The health problem has 
arisen as a critical theme in the organizational litera-
ture. It is no longer limited to small groups of workers 
with serious health issues. Because of changes in the 
labor force and the patient’s involvement in the health 
system, it is no longer possible to consider health 
management only a non-working activity. According 
to this survey, workers are aware of the relevance of 
the health domain in attaining a healthy work-life bal-
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ance. Our findings suggest that health is as essential as, 
if not more important than, the family domain in the 
work-life balance dynamic.

LIMITATIONS
The major limitation of the current paper is the 

number of documents selected for the review. Sever-
al important documents which were not open access 
were not included in this review due to their unavail-
ability. Another limitation of the current paper is the 
lack of papers focused on the well-being of individu-
als. Hence, the derivations of the implications on the 
mental health of individuals are from the documents 
which are related but not based solely on mental health 
issues. Additionally, papers obtained are relatively de-
rived from older studies since there is a lack of recent 
research on the social impact of virtual offices. 
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Abstract
This paper aims to comprehend the change & impact on stu-
dents’ behavior during the COVID-19 Lockdown in India. The 
research is conducted by surveying to assess the different be-
havioral changes due to the COVID-19 spread. Novel coro-
navirus pandemic started from Wuhan, China, on 31/12/19. It 
spread across the globe affecting 1,00 000 people within the 
span of two to three months. People across the globe were 
affected not just in terms of physical health but also mental & 
psychological health, resulting in major changes in their be-
havior. The digital questionnaire assessed the status of pupils’ 
mental and psychical nature while the COVID-19 lockdown 
was on. The questions were framed to answer how students 
felt about the pandemic and how it has affected their day-to-
day life.
The results of the survey revealed the measure of the anxiety 
level of the students. The survey results are analyzed on SPSS, 
and Pearson Coefficient is the method used for statistical anal-
ysis. The survey results revealed that 74.2% of the respondents 
favored cleaning their hands more often due to the COCID-19 
pandemic. In the same way, an overwhelming number of stu-
dent respondents have become aware that wearing masks is 
crucial to prevent the spread, and 95.9% of student respon-
dents have favored wearing masks if they decide to step out-
side of their house. Student respondents are more worried 
about the possibility that their family members will catch the 
COVID-19 virus than the concern of themselves catching the 
virus. The student respondents showed clear signs of worry 
and unpredictability due to the COVID-19 spread. More than 
have 37.6% have responded that they are in a constant state of 
worry during the lockdown. The paper states varied respons-
es from the students on the anxiety levels and that they have 
been experiencing high anxiety levels during the lockdown. The 
measurement and correlation between emotional & preventive 
behavior can provide viable options to reduce the outbreak 
and further control it. 
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1 Introduction
The new coronavirus, first identified in China, 

Wuhan, in December 2019, is set to become the worst 
pandemic threat humanity collectively faces. Within a 
span of three to four months, the novel coronavirus has 
spread across the globe. The virus continues to spread, 
affecting and disrupting the lives of millions adverse-
ly [1].The initial incident in India was announced on 
30 January 2020 in the state of Kerala (India, Indian 
Council of Medical Research-CMR).

As the cases continue to rise with every passing 
day, the pandemic has brought significant changes 
in people’s lives. The effect of lockdown has caused 
harm to the economies and the mental and psycho-
logical behavior of the populations [2]. People have 
become aware of the preventive behavior to protect 
themselves from the virus and build a protective at-
titude towards their well-being throughout the crisis 
of the COVID-19 upsurge. The right information at 
the right time must be provided to restrain the extent 
of the infection and manage mental stress and uncer-
tainty during the lockdown [3]. Additionally the per-
ception of the society of being affected by the virus has 
a significant effect on the protective behavior and the 
steps taken to minimize the risk of catching the dis-
ease. People feel safe when they know what to do, and 
their beliefs are enhanced by knowing that they can 
take meaningful steps to prevent the spread. Pandem-
ics are known to create an adverse impact on people’s 
anxiety levels and increase psychological issues due 
to raised concerns about their well-being. Protective/
preservative factors for mental health are signified by 
heavy use of face masks and following other notions 
of protective measures [4]. OCD and PST are few dis-
orders related to anxiety. They result from the tense 
and stressed environment around us, which eventu-
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ally are rampant, devitalizing, and expensive (Davies 
MR, 2020). The novel coronavirus pandemic has been 
reported to cause evident mental/psychological health 
issues across countries like China and Japan [5].

The COVID-19 outbreak is sudden and unpre-
dictable. With the strong infectious nature of the vi-
rus, people usually show signs of stress and other 
related psychological problems. Control and contain 
the COVID-19 virus rules and regulations are set up 
through measures like avoiding physical contact with 
each other, restricting travel/movement, social dis-
tancing in public places, and quarantine or self-iso-
lation [6]. Such prohibitions and precautions affect a 
human being’s social life, emotional well-being, and 
psychological status. During such turbulent times, 
it is imperative to probe and observe people’s men-
tal health status. Suitably, it is important to measure 
and evaluate behavioral and psychological aspects [7]. 
Conducting psychological tests help in identifying 
specific disorders, tracking disease, and forecasting in 
such a manner that variables in human behavior can 
be reflected.

Additionally, these tests taken through web/on-
line-based surveys render a quick and coherent meth-
od of recognizing difficulties, structuring and track-
ing a flow of treatment, and further evaluating the 
aftereffect of interference [8]. Specifically in the grave 
COVID-19 outbreak, data received by such methods 
offer useful information regarding human emotions, 
attitude, and behavior and provides immediate insight 
to researchers. The type and diagnosis of prevalent 
psychological disorders or how they are distribut-
ed throughout the population cannot be identified. 
Hence it is imperative to provide a quick estimation 
and analysis of Pandemic-associated psychological 
disorders to the population [9].

The present study has intended to ascertain the 
pervasiveness and spread of stress, sensitiveness/men-
tal state, and guarding/preventive action amid the 
youthful Indian people & evaluate their interconnec-
tion amidst means of communications presentation 
through a prompt evaluation through the coronavirus 
pandemic lockdown  [10].

2 Materials and methods 

2.1 Design and respondents
A net-oriented online poll was carried on for the 

study, and respondents were students living in India. 

The survey was designed on the online platform Goo-
gle Forms which was automatically floated through 
URL. Participants answered questions related to de-
mography, epidemiology, and preventive behavior for 
protection from the novel virus, perception and senti-
ments/emotions arising during the lockdown due to 
the pandemic, status of anxiety levels because of the 
outbreak, exposure to Coronavirus outbreak through 
news and media TV [11]. Respondents answered di-
rect and prompt questions in Yes/No to support and 
show voluntary participation in the survey. Further, 
respondents willingly answered the self-report survey/
questionnaire. Respondents responded via platforms 
like Instagram, email, WhatsApp, LinkedIn, Twitter & 
Facebook [12].

2.2 Measure
Respondents answered questions about Name, 

Age, and Gender. 

2.3 Protective and preventive behavior to-
wards covid-19 lockdown

To measure responses related to epidemiology and 
behavior about epidemiology during the COVID-19 
outbreak, respondents answered yes and No questions 
related to precautionary steps to be taken during the 
lockdown [13]. The questions directed towards the 
respondents were “Washing or cleaning their hands 
frequently with soap-based cleansers for twenty sec-
onds,” “wear masks in public places,” “refraining from 
touching face and eyes with hands,” “Proper ventila-
tion of the residence” and “Maintaining social distanc-
ing.” The medical practitioners endorse these precau-
tionary steps to prevent the virus spread [14].

2.4 Psychological behavior and levels of anxi-
ety due to covid-19 lockdown

To measure the impact of COVID 19 Lockdown on 
the Student respondent’s emotional state of mind and 
change in levels of anxiety experienced during the on-
going crisis, they were presented with two important 
epidemiological questions:

“How fearful are you of being infected by the virus 
COVID-19?”

“How fearful are you of a family member getting 
infected by virus COVID-19?”

The questions have been answered on a Five-point 
(ordinal) Likert Scale with the level of agreement vary-
ing from (1) “Strongly Disagree,” (2) “Disagree,” (3) 
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“Neutral,” (4) “Agree,” (5) “Strongly Agree.” These two 
questions were compared with each other for the fre-
quency distribution of estimated risk and fear factor of 
the COVID 19 pandemic [15].

To evaluate the emotional state of the student re-
spondents in the survey, they were asked to answer 
questions: “What are your thoughts and emotions 
related to the COVID-19 Lockdown?” Respondents 
were given five choices to choose from, namely 
“Scared,” “Sad,” “Indifferent,” “worried,” and “afraid.” 
To measure the Anxiety level of respondents during 
the COVID-19 outbreak, they were asked to answer 
the question: “Experiencing increased Anxiety during 
Lockdown?” The question was answered on 5-point 
Likert Scale [16].

2.5 Exposure to news during the covid-19 
lockdown 

Exposure to news and media TV is assessed by 
the question where respondents were asked to answer 
about “How often they were exposed to news & Media 
related to COVID -19?” with options to choose from 
“Never,” “1-2hours”, “3-5hours”, “6-8hours”, and “8 or 
more hrs”. Correlation amongst Preventive behavior, 
emotional state, and sleep pattern &COVID-19 relat-
ed information exposure from Media TV is investigat-
ed [17].

2.6 Statistical analysis
SPSS program was used to analyze the data (Statis-

tical Package for the Social Sciences). After determin-
ing the standard frequency distribution of responses, 
the Pearson Correlation Coefficient (PCC) is tested to 
ascertain whether there is a likely correlation between 
data regarding COVID-19 on Media& TV and Pre-
ventive Action. As a result, normalcy is verified. The 
PCC method is used to assess the relationship between 
COVID-19 data on Media TV and respondents’ emo-
tional states and sleep habits. The significance stan-
dard is set at p=0.05 for the statistical tests that were 
carried out for analysis [18].

3 Results
Indian students consisting of 49% females and 

50% males and 1% others (preferred not to say) with 
age ranging from Eighteen years to Thirty years par-
ticipated in the survey and filled the Web-Based 
Survey Named “Impact on Student behavior During 
COVID-19 Lockdown” is shown in Figure 1.

VARIABLE RESPONDENTS (%)
Gender
Male 49 %
Female 50%
Prefer not to say 1%
Age (Years)
Below 18 
18-24
25-29
30 & Above

3.6 %
53.6 %
35.6 %
7.2 %

Fig. 1. Depicts the demographic data of the student respon-
dents

Content on Figure- 2 depicts the frequency Dis-
tribution of Preventive Behavior (Protective) Student 
respondents have shown to pay attention to keeping 
their hands clean and washing them more frequent-
ly (74.2 %), social distancing and isolation practices 
(93.3%), maintaining residence ventilation (82.5%), 
wearing masks (95.9%). [19].

Fig. 2. Frequency distribution of preventive behavior

Figure 3 and Figure 4 depict the frequency dis-
tribution to understand the COVID-19 fear and risk 
amid the respondents and their family members re-
garding catching the virus. In Figure 3, respondents 
answer the question “Scared of catching the Corona-
virus?” and 69% of the respondents have a high fear of 
catching the infection, out of which 36% are extremely 
scared of picking the infection. However, 16.5% have 
a moderate fear of catching the disease, and the others 
do not fear the infection. When compared to the data 
of Figure 4, “Scared that a Family Member will catch 

Fig. 3. Frequency distribution

Fig. 4. Frequency distribution
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the COVID-19 infection?” maximum (85%), Respon-
dents have found to be more (very & extremely) fear-
ful about the well-being of their family members than 
themselves catching the virus [20].

As shown in Figure 5, respondents have answered 
the question “My Emotions around the COVID-19 
Pandemic during Lockdown?” Most of the respondents 
feel worried (37.6%) about the COVID-19 crises; while 
the second-highest section feels indifferent towards it 
(20.6%) followed by feelings and emotions of sadness 
(15.5%), anger (15.5%), and being afraid (10.8%).

Figure 6 and Figure 7 depict the extent of anxiety 
experienced with fear for the near future due to the 
widespread COVID-19 Pandemic situation. 

Fig. 5. Respondents have answered the question

Fig. 6. Extent of anxiety experienced

Fig. 7. Extent of anxiety experienced

Almost 57% of the respondents feel very high and 
extremely high levels of anxiety and 22.7% have mod-
erate anxiety levels

A major part of the respondents (75.3%) has con-
stant thoughts about “career in post COVID world”; 
they are worried about “completing education” (33%) 
and “repaying Education loans” (19.6%). 31.4% of the 
respondents feel they face difficulties in Adapting to 
the new normal and are consistently have thoughts 
about the same.

Table 1 depicts a major correlation between ex-
posure to media TV and information related to 

COVID-19 outbreak and contact to hands, face & 
eyes, and maintaining residential ventilation. 

On the other hand, in Table 2, exposure to Me-
dia and News shows a correlation with Disruption in 
sleeping patterns. All the correlations are summarized 
in Table 1 and Table 2.

The present study aims to discover the spread of 
anxiety and its effect on the emotional state, preven-
tive behavior of the young Indian population, and un-
derstand their connection with each other. Addition-
ally, examine the interconnection of media and news 
exposure during the COVID-19 crisis on student be-
havior [21].

4 Discussions
This paper demonstrates the behavior change 

during the COVID-19 Lockdown in India. Each pass-
ing day situation across the world is being contained. 
Medical institutes are working to find a vaccine for the 
novel coronavirus disease. In this study, a web (online) 
-the based survey was taken to examine the responses 
of behavioral questions as it is efficient and faster. It 
has been found that the behavior of the respondents 
varies in accordance to age, gender, exposure to media, 
emotional state. The regular variation corresponds to 
the demographic, psychological, and epidemiological 
behavior [22].

It has been found that the protective or preventive 
behaviors of people in the country have changed due 
to the COVID-19 crisis. Moreover, people are becom-
ing aware of the crisis by taking more precautions due 
to fear and uncertainty of the pandemic. Respondents 
are in constant fear that a family member might catch 
the novel coronavirus. This fear is even more when 
compared to them being infected [23].

From the survey results and analysis, between the 
preventive behaviors examined, social distancing and 
wearing masks were the highest at 93.3% and 95.9%, 
respectively. According to the research by Do Freeman 
& Filter Smith, it has been stated that social isolation 
results in containing the transmission of novel corona-
virus because the virus requires some amount of close 
vicinity of people to spread [24].

Additionally, the use of masks is extremely high in 
the protective behavior section even though it has not 
been made legal by the government. However, people 
are following guidelines, and hence the use of masks 
is quite high than expected. Few studies have shown 
that individuals with pulmonary respiratory disease 
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or showing symptoms of respiratory disease should 
always wear masks; it has been observed that this par-
ticular preventive behavior reflects in containing the 
spread. Wearing a face mask and cleaning/washing 
hands with soap has been emphasized in yet another 
study. Doing so is important before one puts on the 
face mask [25].

The responses that the survey has received regards 
to the same it has been observed that the rate of wash-
ing hands by the student respondents is fairly high, but 
it is less than the rate of wearing masks, which is a sur-
prising outcome [26].

The majority of the Respondents have answered 
the question “Your Emotions on COVID-19 Pandem-
ic?” in favor of being “Worried” at 37.6%. This survey 

outcome can be considered normal because it is only 
natural to worry about one’s health in a pandemic. It 
can be concluded that it is a positive outcome that stu-
dents or young people have an encouraging message 
and positive information. It is observed in another 
study that “worry” can increase as an emotion due to 
misinformation and perception in society. Moreover, 
in the right amount, worry has previously been effec-
tive in containing pandemics like SARS and Ebola. 
However, on the other hand, excessive worry may lead 
to negative outcomes and context to the novel corona-
virus disease spread [27].

Respondents have answered the question,” 
How fearful are you of being infected by the virus 
(COVID-19)?” and 36.1% have said that they are ex-

Table 1
Major correlation between exposures to media TV

Pearson Correlation Hand Wash Wearing Mask Social 
Distancing

Contact Face 
& Eyes

Residence 
ventilation

Exposure to 
Media about 

COVID-19 on TV
Hand Wash 1 .237** .128 .191** .082 .104
Wearing Mask .237** 1 .463** .400** .250** .038
Social Distancing .128 .463** 1 .315** .372** .116
Contact Face & Eyes .191** .400** .315** 1 .234** .164*
Residence ventilation .082 .250** .372** .234** 1 .176*
Exposure to Media about 
COVID-19 on TV

.104 .038 .116 .164* .176* 1

Correlation is significant at the *0.05 level (2-tailed) and **0.01 level (2-tailed)

Table 2
Major correlation between exposure to media TV

Pearson
Correlation

Exposure to news 
and informa-
tion related to 

COVID-19 on TV?

Fear of 
infection

Fear Fami-
ly Infection

No control 
of future

Anxiety 
experi-
enced

Sleep Dis-
ruptions

Preference 
to Online 

Interaction

Physical 
Activity 

adversely 
affected

Exposure to news 
and information 
related to 
COVID-19 on TV

1 -.183* -.058 .027 -.106 .120 -.011 -.020

Fear of infection -.183* 1 .358** .225** .308** .204** .177* .232**
Fear Family 
Infection

-.058 .358** 1 .150* .084 -.026 -.003 .145*

No control of 
future

-.058 .358** 1 .150* .084 -.026 -.003 .145*

Anxiety 
experienced

-.106 .308** .084 .471** 1 .369** .129 .350**

Sleep Disruptions .120 .204** -.026 .400** .369** 1 .036 .352**
Preference to 
Online Interaction

-.011 .177* -.003 .132 .129 .036 1 -.007

Physical Activity 
adversely affected

-.020 .232** .145* .412** .350** .352** -.007 1

Correlation is significant at the *0.05 level (2-tailed) and **0.01 level (2-tailed)
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tremely scared of catching the virus, with another 33% 
saying that they are highly scared of catching the vi-
rus. However, when the data is compared to the re-
sponse of the question, “How fearful are you of a fam-
ily member getting infected by a virus (COVID-19)?” 
the results were unusual and prominent, and 60% of 
the respondents have confirmed, “Extremely fearful.” 
These results can be interpreted due to the quick and 
untraceable rate of the transmission of the disease 
and the mortality rates associated with it. Another 
interpretation is derived from the nature of humans 
that they believe it to be their moral responsibility to 
protect their family members, and hence they depict 
unconventional behavior. Therefore, increased fear 
and misinterpretation regarding novel coronavirus 
COVID-19 can lead to a disorder with a high emo-
tional state [28].

The survey conducted has a few public health in-
ferences. The responses received show that student’s 
preventive behavior constantly changes with exposure 
to news TV or Media. Due to firm social distancing 
regulations and policies, people have to remain con-
nected through digital platforms now even more than 
ever to provide a similar experience of people interac-
tions and data sharing related to COVID-19. The re-
spondents have reacted highly to the social distancing 
protective/preventive behavior in the COVID-19 lock-
down. An earlier study shows that people had no idea 
that the novel coronavirus can be transmitted through 
droplets. In return may decrease the effectiveness of a 
few precautionary measures. On the contrary, this pa-
per shows that people are more inclined towards pro-
tective and preventive behavior. Digital platforms con-
sistently stream videos from highly influential people 
during the COVID-19 pandemic outbreak. Therefore, 
it has resulted in effective and correct information 
transfer to the public regarding the COVID-19 out-
break [29].

A suggestion can be made in this context that 
by imparting simple and continuous information 
through digital media platforms, these preventive and 
protective behaviors can be encouraged. 

The survey’s outcome has emphasized that the cor-
relation between exposure to news TV media and sleep 
pattern disruption is significant. Earlier studies concur 
with the results that increased screen time on social 
media, and the internet leads to poor sleep quality [30].

On comparing the anxiety experienced due to the 
COVID-19 outbreak, the highest level of seriousness 

was observed due to fear of losing a family member 
due to the disease and about the career in the future 
with constant thoughts of worry and uncertainty as-
sociated with it. As a result, the anxiety experienced 
by the respondents is extremely high and emotions 
reflected are fear of a career in the post-COVID-19 
world, not being able to adapt to new normal, and feel-
ing of sadness. Since more than 50% of respondents 
have responded negatively to the switch from face-to-
face interaction to online interactions, and sleep pat-
tern being adversely affected due to increased social 
media and digital media exposure and social distanc-
ing and other restrictions, the high levels of anxiety are 
visible in the results. The students have not responded 
positively to the online medium of classes and would 
rather prefer classroom education. Following the same 
emotion, studies have shown that the delay in educa-
tional/academic year is related to the increase of anx-
iety indicators in the universities of China. In another 
research, it has been found that the increased levels of 
anxiety in the students are due to fear of future career 
prospects and completion of education. Our study con-
firmed these results, with 74.3% of respondents saying 
they are constantly thinking about their career in the 
future, 33.5% saying they are worried about complet-
ing education, and 19.6% are thinking about repaying 
student loans. Lockdown has led to a negative impact 
on the mental health of the student respondents, and 
they are showing signs and symptoms of high psycho-
logical effects due to the COVID-19 outbreak in Chi-
na as well. In response to the crisis, medical institutes 
worldwide are working on a vaccine, but no cure has 
been found. The same is that the COVID-19 crisis has 
resulted in very high anxiety levels due to its uncer-
tainty about the cure [31].

In the survey results, it has been predicted that the 
protective and anxious nature of people, the adapta-
tion to the new normal, and their protective/preven-
tive behavior may have impacted by the COVID-19 
crisis. Hence, this study is imperative for scientifically 
proving that widespread information and its connec-
tion to anxiety level and change in behavior due to a 
pandemic crisis is evident [32].

5 Limitations
In the current study, a few limitations are required 

to be noted. There is no investigative proof of expo-
sure to news, media, TV-related to COVID-19 lock-
down. Additionally, Meng et al. have stated that in the 
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protection and cure of COVID-19 treatments, gender 
must be taken as a biological factor/variable. 

Irrespective of their age, men have been found to 
have a higher risk than women of dying due to the 
COVID-19 virus in a study. Considering all these 
studies, a major limitation of the current study is that 
50% of the respondents are females and only young 
adult students whose financial status has not been ex-
amined. 

6 Conclusions
This study provides effective and efficient insight 

into creating a compassionate individual and more 
supportive society that would respond appropriately 
to the turbulent outbreak. The behavioral and psycho-
logical study like this sheds light on the uncertain fu-
ture, and finding can help in paying a more structured 
process for the time ahead. Given that the survey was 
filled online, it still has a partial limit in context to the 
general population; its quick execution, the discov-
ery of new and critical data may increase the extent 
of public awareness and consequently may provide 
life-saving measures. Educational programs in the 
Public Health domain can enhance and encourage a 
positive approach in dealing with COVID-19. 

Further cognitive behavior therapy may help in 
calming down stress levels and provide coherent cop-
ing mechanisms. This study has implications for stu-
dent’s public health provisions amidst the pandemic 
of infectious crisis, combined with improvements in 
preventive behavior. 

Post COVID-19 crisis, studies on behavior and 
psychological effects of an outbreak can be conduct-
ed. The data that the current study provides can be 
referred by the researchers for critical processes and 
beyond. 
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Abstract
The sudden breakout of COVID-19 has created a major crisis 
in almost every sector like Travel and Tourism, Entertainment, 
Sports, Corporates, Financials, Manufacturing, Education, and 
Service sectors. We cannot identify any sector which remained 
unaffected by the crisis. The magnitude of the impact may vary 
from sector to sector. The same happened to the Indian edu-
cation system. It has faced a worldwide lockdown estimating to 
impact almost 320 million learners across the country. India has 
a robust education structure, with a huge chain of more than 
1.4 million schools, 799 Universities, 39071 Colleges, and 11923 
Stand Alone Institutions as per data available on the sixth re-
port of ‘All India Survey on Higher Education on the web portal, 
are all affected by the pandemic situation. Our Indian education 
system was badly impacted due to pandemics, mostly based on 
traditional or classroom teaching. Though most of the school 
and colleges, for the benefit of students, had opted for online 
teaching, yet some of the low income private and government 
teaching institutes and students from a remote location could 
not opt to online teaching due to the unavailability of the inter-
net, Laptop, Desktop or Smartphones persistent with a survey 
by EY-Parthenon. 
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1 Introduction
The ‘2019 novel coronavirus strain of coronavirus 

family was first detected in Wuhan, a province of Chi-
na, in December 2019. Now it has spread to almost 
200 countries and territories across the globe. When 
the number of cases and deaths of people affected by 
coronavirus was increasing, breaking the chain of the 
virus, it was advised by WHO to follow social distanc-
ing [1]. So the Central Government, along with the 
state government, have taken some serious steps to 
negate the spread of the deadly disease and called for 
“Janta Curfew” and subsequently declared a complete 
lockdown of 21 days. There was no other way other 
than lockdown of the entire system, excepting a few, 
which were essential for survival for any emergency, 
especially during this pandemic. Also, before the an-
nouncement of complete lockdown, somewhere in the 
middle of March 2020, it was declared by State Gov-
ernment that all educational institutes would remain 
closed for a certain period [2]. After that, the tempo-
rary closure was extended for some more time. Finally, 
the nationwide lockdown was declared by the Govern-
ment of India on the 24th of March, as India was on the 
list of counties affected with COVID-19. 

Due to the sudden lockdown education system was 
badly hampered, especially for classroom teaching. 
As at the beginning of lockdown, there was no plan-
ning for online classes. All schools, colleges, universi-
ties were shut down immediately [3]. Those that were 
appearing for their board exams suffered a great deal 
as the examinations were postponed. Initially, many 
schools, colleges canceled their regular exam, the en-
trance test, and other activities. There was no clue how 
to overcome the current crisis. Many students who ap-
plied for internships were also canceled the job offer 
letters were put on hold. At the initial stage of lock-
down, international flights were banned from entering 
the other country. Thereby, a huge number of students 
who had scheduled seminars, workshops, or plan-
ning to visit foreign universities for taking or giving 
lectures were subjected to the uncertain situation, fol-
lowed by the cancellation of domestic flights. Finally, 
the trains were also closed. Students who were away 
from their home for higher studies got stuck at the 
very place, and the other activities were put on hold. 
At the initial stage, everyone was confused; neither the 
institutes nor the students could decide how to over-
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come the crisis. But as the saying goes that in every 
crisis, there is an opportunity. Latter, everybody start-
ed welcoming the idea of online education. Institutes 
started adopting new technology, strengthening their 
infrastructure. We can say technology and the internet 
have given teachers, and students hope that education 
can be continued online. Teachers were conducting 
online classes using various online platforms like Goo-
gle meet, Skype for business, Zoom, and many other 
apps. For school-going children, with the help of social 
networking apps, groups were formed and their guard-
ians to remain updated about the activities going on in 
the class [4.] But these practices could be followed by 
those institutes and students who have internet access 
and necessary equipment. In India, only 23.8% of the 
household had internet access. In the rural household, 
which is 66%of the population, only 14.9% had access, 
and only 42% had access. Males are the primary user in 
the urban household. Only 12.5% of students have ac-
cess to smartphones persistent (National Sample Sur-
vey) of Study Hall Educational Foundations. Adding 
to it, most of the teachers are not equipped with on-
line teaching. In a developing country like India, even 
highly advanced institutions are not well-versed with 
digital facilities. It will take time to change from the 
traditional process of teaching to online teaching [5]. 

2 Objectives
1. To raise some negative impact of COVID-19 in 

the education sector.
2. To highlight the online teaching resources devel-

oped by the Indian government during a pandemic.
3. To spotlight some opportunities that COVID-19 

has shown on the education system of India.

3 Materials and methods
To achieve the study’s objective, data and informa-

tion are collected from various sources like the inter-
net, previous research papers, magazines, journals, 
and reports prepared by various national and interna-
tional agencies on the COVID-19 pandemic. 

4 Negative impacts of covid-19 on Indian 
education system

The traditional Indian education system hitherto 
had been heavily dependent on offline mode or class-
room teaching. Considering the socio-economic status 
of the majority of Indian citizens, the online education 
system or e-learning mode is tough to implement at the 

grass-root level. The COVID-19 pandemic, which had 
posed not only a potential health threat but also shat-
tered the conventional teaching method as social dis-
tancing emerged as an effective measurement against 
the disease. The followings are some negative impacts 
of COVID-19 on the Indian education system [6].

4.1 The barrier between privileged and un-
der privileged students

Many institutions have shifted to the online teach-
ing method due to inevitable circumstances. However, 
students in rural areas or remote areas are yet to get 
such facilities. In a nutshell, the online teaching meth-
od has mostly been endemic to urban areas. Therefore, 
many students are left out of the e-learning facility. 
Many cannot afford online classes for various logis-
tics and economic reasons. Hence, it creates a barrier 
between students – privileged students who can afford 
online classes and underprivileged, who cannot afford 
it. Even the students who depended on school for the 
mid-day meal and sanitary napkin, lockdown is hit-
ting them harder because it adds an extra burden to 
the family of underprivileged students.

4.2 The huge and irreparable loss to the final 
year students

As mentioned, the conventional Indian education 
system is primarily based on offline classroom teach-
ing. Since social distancing has come out to be a prob-
able measurement against COVID-19, the gathering 
has been prohibited at all levels. This prohibition im-
plies the field of education as well. No school, college, 
university, or academic institution is open to avoid 
gathering, which caused a huge and irreparable loss to 
the final year students. Nationwide examinations like 
JEE or IIT, which defines students’ career path, have 
also suffered from it. Even though online examination 
method is present, students living in remote areas with 
the acute problem to commute (due to COVID-19 
regulations) will suffer badly [7].

4.3 Imperfect evaluation process
Evaluation based on merit is an integral part of the 

education system. Due to COVID-19, many examina-
tions (board final, annual exam, etc.) were primarily 
postponed and then eventually dismissed. Although 
academic institutions are advised to make an average 
overall evaluation of the students, in the long run, it 
would hamper the career of the students. Without 
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proper evaluation, students would also be unable to 
find out their areas of opportunity and work on those 
to become improved individuals

4.4 Delay in start of academic year
Final year students of college / vocational institutes, 

who were supposed to start their career this year, suf-
fered a huge loss owing to COVID-19. They could not 
avail the proper evaluation and needful certificates to 
commence their professional career. Adding more to 
it, the economic slowdown is hampering the job mar-
ket, which will directly affect these students in future 

4.5 Opportunity loss for competitive exam 
aspirants

Competitive exam aspirants who look up to exam-
inations like IAS, IFS, Banking exams, etc., may lose 
a year from their stipulated timeframe as applicants. 
Even if the government plans to implement changes 
in the age bar owing to this loss, its implementation 
process will be herculean. Therefore, these aspirants 
will suffer from lesser opportunities arising out of 
COVID-19 restrictions [8].

4.6 The impact on students who planned to 
pursue higher education from foreign uni-
versities

It is not only the Indian education system that 
has harmed it, but overseas countries face the same 
issues. Many aspirants who worked hard for years to 
get a scholarship and join a foreign education insti-
tution for higher studies also faced the adverse effects 
of COVID-19 on the Indian and Overseas education 
system. Students who were about to start their career 
in the year 2020-21 with reputed foreign universities, 
even after receiving the confirmation letter from their 
dream universities, now there is a dilemma in stu-
dents’ minds whether they should pursue their careers 
with those universities or not. There is no certainty for 
the courses to start; even students want to defer their 
admission to next year. Moreover, the students are not 
willing to travel overseas. Even if the classes are to be 
conducted online, they don’t want to pay such huge 
amounts for online tuition. 

4.7 Unavailability of resources for physically 
disabled students

If somebody is impacted, most of the COVID-19 
is physically disabled students because the resources 

they require for their education are available only at 
schools. 

4.8 Higher dropout rates
Apart from all these aspects, another negative im-

pact of COVID-19 on the Indian education system 
will be the aftereffects of discontinuity. For instance, 
a trainee of the vocational course who joined an in-
stitution to enhance his/ her skill set and increase job 
opportunity will either discontinue or need to start 
afresh post COVID-19 days. Moreover, the parents 
with lower income may not be able to send their chil-
dren to school post-Covid 19 [9].

4.9 Impact on health
Due to overuse of technical gadgets and prolonged 

sitting at one place for a long time may impact stu-
dents’ health. They may suffer from some effects like 
pain in the wrist, elbow, neck, hand, and fingers. There 
are even certain courses that cannot be taught online 
and needs offline facilities. For example, no student 
can build a physics or chemistry lab in the house and 
carry out practical experiments. To attain practical 
classes and to do laboratory work, students need to 
wait till the education institutes reopen.

5 Results and discussion
The Online Teaching Resources Developed by 

the Indian Government
Though the pandemic locked the globe, our Indi-

an government has taken immediate action so that the 
learning is not put on hold. On the 23rd of March, to 
break the chain of COVID-19, the nationwide lock-
down was declared. Since then, MHRD (Ministry of 
Human Resource Development) and the other insti-
tutions that are its associates were promoting digital 
education through TV and Radio. Ministry has devel-
oped some quality online resource materials for the 
students over the last few years, which can be accessed 
through Laptops, Desktops, and smartphones. The 
students who do not have internet access with them 
were made available through TV and Radio. The fol-
lowing are some online drives initiated by MHRD so 
that every student can pursue their education.

5.1 Diksha
Is an online learning platform for students from 

class 1-12 in multiple languages? It has been designed 
as per the school curriculum (CBSE) so that the Teach-
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ers, Parents, and students can access it for further ref-
erences. The app has been designed with assignments, 
videos, revised lessons, and other activities to make 
it student-friendly and explore the classroom experi-
ence. During the lockdown, the content has been ac-
cessible around 215 million times. 

5.2 E-Pathshala
It is the joint initiative of MHRD and NCERT. De-

signed for grades 1-12 in multiple languages (English, 
Hindi, and Urdu). The platforms provide e-learning 
content for students, teachers, and parents. This app 
contains 504 flipbooks in different languages and 1886 
audios, 2000 videos, 696 e-books (e-Pubs). This app 
allows the user to download the materials even offline 
and without imposing any limits to download (Wiki-
pedia).

5.3 National repository of open educational 
resources (nroer)

Provides digital blended learning resources for 
students and teachers mapped with the school cur-
riculum. The web portal is deployed with rich and 
informational content on various topics for classes 
1-12 in multiple languages. It has 14527 files, includ-
ing 401 collections, 2779 documents, 1345 interactive, 
1664 audios, 2586 images, and 6153 videos [10].

5.4 Swayam
This learning platform is designed by the Indian 

government to achieve three cardinal education prin-
ciples, i.e., access, equity, and quality. It is designed for 
school-going children from class 9-12 and UG and 
PG students. All the classroom courses are integrat-
ed into this platform. Moreover, it is easily accessible 
by anybody from anywhere free of cost. The best 1000 
teachers from India have been chosen to design this 
module. The courses are taught in four ways a) Video 
Lectures. ii) Online self-assessment. iii) The open dis-
cussion forum where students across India can discuss 
their doubts with each other. iv) Reading materials, 
this can be downloaded for future references. During 
the lockdown, the access has increased three times.

5.5 Swayam prabha
This is a learning tool kit of 32 DTH TV channels 

broadcasting high-quality educational content 24 x 7 
using the GSAT 15 satellites. Every day for four (4) 
hours, new content is delivered, repeated five times 

a day. So that students can choose time as per their 
convenience. The channels covered school education 
from (class IX-XII) and higher education course con-
tent for Post-graduate and under-graduate levels in di-
verse disciplines Arts, Commerce, Science, Engineer-
ing, etc.

5.6 National digital library
Provides a huge volume of education material in 

different formats such as books, audio, video lectures, 
lecture presentation, question bank with the solutions 
available in a single window. Study material is avail-
able from primary to post-graduation level in multi-
ple Indian languages in all disciplines. NMEICT has 
sponsored the National Digital Library project with 
funding from MHRD [11].

6 Opportunities evolved in education sector 
due to covid-19

Though the sudden outbreak of COVID-19 has 
disrupted the education system, it has also given some 
opportunities that will help in the transformation of 
the conventional teaching system worldwide. Suppose 
we see a complete revolution in the education system. 
In that case, a country like India is planning to bring 
it for a long time. Some of the opportunities are listed 
below:

6.1 Access to experts
The traditional method of learning requires a 

physical presence of both the student and faculties 
which leads to geographical limitations, and given the 
situation in India, most of the prominent faculties are 
found in developed parts of the country, which makes 
a difficult for a student’s residing in remote parts to get 
access to such prominent faculties. An online mode of 
education will surely act as a game-changer for such 
students. It will remove the bottlenecks that were cre-
ating a barrier to them in accessing the expertise of the 
renowned faculties.

6.2 Reduced cost
The traditional method of education requires 

a physical meeting between students and teachers, 
which comes up with huge costs like paying for rent 
of the building, electricity cost, maintenance costs, 
furniture cost, etc., for which the institutes have no 
other options left but to charge high amount of fees 
towards student and ultimately resulting in depriving 
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quality education to students who are not so financial-
ly sound. An online mode of education will surely not 
require the infrastructure cost which is associated with 
the traditional method of education, resulting in re-
duced fees, thus attracting a large number of students, 
including those who were deprived earlier due to the 
higher cost of education, increasing the literacy rate in 
the country, providing a boost to the various govern-
ment policies towards the education system [12].

6.3 Growth aspects of online education
Due to COVID-19, the usage of the Internet and 

awareness about e-learning among people has in-
creased rapidly. In 2018 the online education sector in 
India was valued at INR 39 billion, which is expected 
to reach INR 360 billion by 2024 (Business wire). The 
ease of learning with quality study material and inter-
active video sessions has influenced the overall growth 
of the education industry. 

At present, in India, we have 4000 EdTech start-
ups, and the industry is expected to raise $ 2 billion in 
2021. Supported by the central and state governments, 
the online educational system is also expected to grow 
at 8x a year (Inc 42). There is a great opportunity for 
industries to develop the learning management sys-
tem for colleges and universities, as there is a huge re-
quirement for LMS by the big institution to streamline 
the process and save the data securely. 

6.4 The opportunity rise for girls
The girl Childs who couldn’t opt for higher educa-

tion due to safety and security reasons, now e-learning 
mode of teaching by colleges and universities has given 
them an opportunity for higher education and pursue 
their dream career [13]. Figure 1 explained the Reflect 
the global enrolment figures of learners at pre-prima-
ry, primary, lower-secondary, and upper-secondary 
and tertiary education levels.

Data stating the impact of COVID-19 on the Ed-
ucation Sector

Figure 2 explained the Depicts that from March 
23rd - 3rd August 2020, Indian education sector is in 
country wide closer.

Table 1 Shows Countrywide statistical data of Indi-
an students impacted during COVID-19. The total af-
fected learners are 320,713,810. Out of which females 
are 159.158,233 and males are 162,555.557.

6.5 Suggestions
Digital India is a dream project of our respected 

Prime Minister Shree Narendra Modi. But to achieve 
that, we are lagging far behind. Due to the pandemic, 
there was a sudden transition in the Indian Education 
system. The sudden decision was taken for online edu-
cation. Neither the teachers nor the students were pre-
pared for this change. Only conducting online classes 
and engaging the students won’t help to achieve the 
objectives. Proper training is required. The curricu-

Source: UNESCO Institute for Statistical Data.

Fig. 1. Reflect the global enrolment figures of learners at pre-primary, primary, lower-secondary, and upper-secondary and tertiary 
education levels.
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lum needs to be redesign, and COVID-19 has allowed 
updating the content as per the online teaching model.

The backbone for virtual learning is the inter-
net and technical equipment. Facts and figure say 
the majority of the students do not have which. As 
the Government of India has successfully launched 
many projects before (e.g.-Swatch Bharat Abhiyaan), 
it can improvise the policy to provide free internet 
access and technical gadgets, especially to those in 
rural areas, so that everyone gets equal education op-
portunities.

Many educational hubs are conducting online 
classes and evaluations as per their ease. A standard 
online platform can be designed for assessment and 
evaluation purposes and the camera feature to bring 
uniformity in the process. So that student doesn’t 
adopt any unfair means. Adding to it, across India, 
there can be only one standardized online evaluation 
method to maintain equality and competition among 
the students. 

Due to COVID-19 as the blended learning concept 
has been introduced; it should be continued in the new 

norm because it has allowed students and teachers to 
be tech-savvy and know their hidden potentials [14].

As online teaching is more prevalent today, ini-
tiatives to be taken to create virtual classrooms with 
fun settings so that the students feel more connected 
with the teachers. Especially for primary learners, it 
is important because they have just started with their 
education. With online teaching, they have don’t have 
playgrounds to play with or friends to enjoy their 
lunch, which is a catalyst for them to go to school. So, 
to build their interest, it is important to design some 
innovative online activities every day [15].

As the traditional teaching process, along with the 
studies, has always engaged students in co-curricular 
activities because taking care of physical and mental 
health is equally important [19]. Similarly, the educa-
tional institutions conducting online classes for stu-
dents should encourage the students for some physical 
activities like exercise, yoga, and meditation. Other-
wise, at a very early stage of life, the students may suf-
fer from a disease like strain and cervical spondylosis. 
Even the institutions can conduct online physical ac-

Source: UNESCO Institute for Statistical Data

Fig. 2. Depicts that from March 23rd - 3rd August 2020, Indian education sector is in country wide closer

Table 1 
Statistical data of learners impacted during COVID-19

School Type Females Males Total
Pre-Primary 45,57,249 54,47,169 100,04,418
Primary 728,77,621 703,49,806 1432,27,427
Secondary 639,83,677 691,60,694 1331,44,371
Tertiary 167,39,686 175,97,908 343,37,594

Status Country -Wide
Affected learners: 320,713,810

Total Females: 158,158,233
Total Males: 162,555,557
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tivity classes for students, if not daily, maybe thrice a 
week. Also, as our Indian government has started 32 
DTH TV channels, they can include sessions on phys-
ical activities with the expert trainers [20].

Instead of extending the academic year, an initiative 
should be taken by the Indian government to reduce 
the syllabus so that there is no loss of the year. Also, 
the students whose internship and job offers are put on 
hold due to the current crisis, as now the companies 
are reopening, government and private players can take 
initiatives to give a career start to the young generation 
of our country to reduce global unemployment [16].

Families whose income is reduced due to the cur-
rent crisis might increase students’ dropouts, which is 
where families pay school fees. Government and pri-
vate players may consider cancellation of fees for some 
time so that no student is deprived of education [17].

Like other sectors have started their operations 
with 30% -40% strengths in different batches. Similar-
ly, the Indian government should reopen the schools 
and colleges with proper precautionary measures and 
social distancing. Maybe the students can be called to 
the institutes for two to three days a week and two dif-
ferent shifts. If required, a greater number of teachers 
can be employed [18].

7 Conclusions
It’s not a hidden fact that COVID-19 has immense-

ly impacted the Indian Education Sector. Closure of 
schools and colleges does not even have a short-term 
impact in India. However, it can even cause far-reach-
ing economic and societal consequences. Along with 
many challenges, it has also given some opportunities 
in the Indian Education Sector, which will help tran-
sition the conventional teaching process. The Indian 
government and its associates are trying many possi-
ble ways to make education reach every corner of the 
world. The underprivileged students should not suffer 
as everybody has equal rights to education. As of now, 
there is no clue that how long the COVID-19 pandem-
ic is going to stretch. So on high priority, efforts should 
be taken to improve the Indian education system with 
modern equipment and technology. The education 
policies need to be revised to improve infra, e-learn-
ing, and electricity structure. The online practices of 
teaching are benefiting the students in many ways. 
A massive open online course (MOOC) is an online 
course aimed at unlimited participation and open 
access via the web. India is considered to be the big-

gest market for MOOCs in the world after the USA. 
So even post-pandemic, blended learning should be 
continued. Blending conventional teaching with web 
technologies in a single platform would enhance the 
education system. Even there will be no geographical 
limitations for learners.
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Abstract
In this fast-paced lifestyle with escalating cases of anxiety and 
depression, millennial are trying to find meaning in life and at 
work. The presence of high-octane electronic media both in mil-
lennial’ personal & professional life is making them more anxious 
about their career and personal beliefs. There is a belief that a 
person who exhibits spiritual intelligence is most likely to achieve 
a sense of job satisfaction in life. Various MNCs are organizing 
many programs to develop and enhance the employee’s spiri-
tual intelligence. This paper focuses on millennial working in the 
Defense and IT field with empirical study to analyze the influence 
of spiritual intelligence on their job satisfaction. Dhamodharan 
and Ravikumar mention that millennial, born in the period be-
tween 1981-1995, witnessed consumerism and technological ad-
vancement worldwide. People born in this era were less exposed 
to traditional religious teaching due to changing social-cultural 
values; hence they indulge in spirituality to balance their lifestyle 
to optimize the basic value of life. Emmons mentions that “SI is a 
blend of internal & external structure: spirituality being an internal 
structure and intelligence as an external structure to create a new 
structure which evolves the person with remarkable capacities to 
practically use their spirituality on their everyday basis.”
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1 Introduction
There is a global perception that millennial find 

reasons to turn away from traditional religious beliefs. 
In an age where access to any information virtually 
is just a click away, millennial have taken advantage 
of finding the answers to many difficult questions to 
which they are often given sugar-coated answers.

Understanding spirituality emerges from the dis-
rupting technologies, which are frequently changing, 
keeping us constantly engaged with its perpetual up-
dates and innovations [1]. Millennials serving in the 
Defense forces are frequently posted in remote places 
where they face no connectivity and poor bandwidth, 
preventing them from communicating with their fam-
ilies or the outside world. Similarly, at the same time, 
employees working in the IT field have a constant in-
built pressure to maintain their social status & stories 
on various social websites. A millennial is known to 
spend an average of 223 minutes/ day on cell phones, 
leaving them with no time to give to themselves, lead-
ing to dissatisfaction at work [2]. However, numerous 
studies indicate that a person who shows spiritual in-
telligence (SI) is considered to have job satisfaction 
(JS). Three types of intelligence are usually measured 
at the workplace in Figure 1.

Fig. 1. Measured the workplace

• Intellectual intelligence: Refers to how well the 
person understands and implements the concepts 
and knowledge.

• Emotional intelligence refers to how well an in-
dividual can process and manage their emotions 
during unfavorable situations.

• Spiritual intelligence: It points to the capability of 
a person to strive for an advanced understanding 
of meaning and satisfaction in life.
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Since spirituality is a little difficult to grasp, it is not 
because only words best explain spirituality, but be-
cause spirituality does not have a fixed definition per 
se. Every individual observes spirituality in their way. 
However, for spirituality, the best approach to under-
stand is often felt or intuited ways of knowing. With 
some children and young people, maybe engaging 
themselves in recognizing and supporting God is their 
way of being spiritual [3]. For some people with high 
self-awareness and self-control to decide when and 
how to react in certain situations keeping their actions 
and behavior completely in control is their way of be-
ing spiritual. There have been studies, which conclud-
ed that spirituality is common and natural for children 
of all faiths and religions. 

The most important principle of spirituality at work 
is to find the essence& objective of the work. There is a 
term called workplace spirituality, which refers to how 
an employee interacts with his peers, subordinates [4], 
and other people in their daily work. As Ashmos and 
Hawley mention, spirituality at work works with an 
assumption that each person has unfulfilled desires, 
ambitions, and inner motivations, which will act as a 
vehicle to provide a meaning/purpose to their life and 
the lives of others. 

The term that Danah Zohar came up with is ‘SI in 
her book ‘Rewiring the corporate brain.’ Cindy Wig-
glesworth states that SI is “the capability of the person 
to decide when to act or react with compassion and 
wisdom, keeping ones outer and inner peace untrou-
bled by the circumstances” [5].

2 Review of literature
According to Gunther and Business Week, spiritu-

ality at the workplace has been a topic of discussion 
in many business magazines, such as the cover story 
for both Fortunes, as stated by Conlin. According to 
Nimon, the millennial generation is a set of individ-
uals who were born between the 1980s and 1990s [6]. 
Those people born from 1982 to 2012 are considered 
millennial, as observed by Howe and Strauss. As per 
Fog, the workplace values for millennial include rec-
ognition, hands-on advanced technology, regular 
feedback, personal, professional fulfillment, and fun.

2.1 Millennials
It was mentioned by Ayshani and Jugindar that 

spiritual intelligence in millennial and Gen Y have the 
capability, which can lead an organization to achieve its 

goal along with success in retaining its employees [7]. 
It was mentioned by Taylor & Keeter that whatever la-
bels the generations get, such as Generation Next, Gen 
Y, Millennials, or Generation Tech, there has been a 
change in their perception, behaviors, hygiene factors, 
attitudes, and extrinsic and intrinsic motivations from 
that of the older generations, as researched by Twenge, 
Campbell & Freeman. Park explained in his study 
that how millennial enjoy exploring the meaning of 
life and being community-minded at the same time, 
e.g., Drath & Palus, Gehrke) to being less involved in 
meaning-making and purpose, as recorded by Twenge 
et al. They are adept in advance technology, socially 
and politically more conscious, achievement-oriented, 
and diverse. Today’s generation is growing up with ad-
vanced and efficient tools and technology as society is 
advancing [8]. 

The Millennial generation students and workforce 
are more ambitious and require structure for their 
achievement-oriented goals, as studied by Behrens. 
This generation comes from a society where parents 
hold a major role in deciding their children’s careers; 
they do not want their children to commit the same 
mistakes they did or their previous generation. Due to 
this, today’s millennials are held to high expectations 
and are expected to outperform above the norm [9]. 
This constant pressure by society and family has made 
this generation think beyond prayers and preaching’s 
about spirituality and spiritual intelligence. SI is de-
fined by Zohar and Marshall as a competence that 
the people have in order to acknowledge and resolve 
their difficulties and place their actions to add mean-
ing and value to their lives to live life meaningfully. 
In a study, Kimberly A. Greenway shows that women 
scored higher in terms of spirituality and purpose of 
life than men. The study indicates that millennials are 
now exploring the purpose and meaning of life [10].

2.2 Work spirituality
It was observed by Indradevi that exhibiting spir-

ituality at the workplace fosters the feeling of mean-
ingfulness and purpose; it also facilitates employees to 
align their goals with the organization’s mission and 
vision. Spirituality at work resonates in three levels: 
personal, group, and organizational levels. On a per-
sonal level, individuals enjoy doing the work they 
have been assigned, feel enthusiastic about the work, 
and find meaningful work. The group level includes 
how an individual interacts and supports other peo-
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ple while having a common goal [11]. Work stress and 
pressure can harm work, performance, and an indi-
vidual’s health, affecting the individual’s personality 
and state of mind, as in an evaluator study by Dinner.

India is a country with deep religious, cultural, and 
traditional principles. There are two dimensions for 
human life, i.e., material and spiritual. Millennials are 
trying to find answers to the questions that are often 
ignored. With recent studies like that of Zohar & Mar-
shall, it is stated that if an individual has high spiritu-
al intelligence, then that individual will appear more 
intellectual and well-behaved. In contrast, individuals 
with low-spiritual intelligence will appear to behave 
and not structured their thoughts poorly [12]. Howev-
er, they said that individuals with high SI prove a high 
degree of performance and satisfaction. A study in 
2012 found no relationship between SI & JS, as stud-
ied by Rastgar, Davoudi, Oraji, and Abbasian. Figure 2 
shows in work spirituality.

Fig. 2. Work spirituality

2.3 IT and defense profession
In one of the Medicine Military journals, MacDon-

ald et al. discuss how spirituality affects veterans’ men-
tal health and the importance of ‘positive spiritual cop-
ing’ in improving veterans’ well-being. Job Satisfaction 
(JS) is often said to be an optimistic spiritual state that 
results from the arrangement done in the work setting, 
as in an evaluator study by Arches 1991 [13].

3 Research gap
The linkage of spiritual intelligence with job sat-

isfaction is in an embryonic stage in India. There has 
been some development in the application of spiritual 
intelligence in understanding employees’ effective-
ness, but this has been restricted to western countries. 
India is yet to explore if the employee’s efficiency can 
be improved by spiritual intelligence [14]. There is a 
dearth of research on this subject in India due to its 

differences in socio-economic class, culture, infra-
structure, and population. Based on the fact that 75% 
of the global workforce is millennial and factual re-
search is conducted to understand the SI on job satis-
faction in millennial, this generation was selected.

Sector: Though there have been studies conducted 
in India on understanding the SI and JS in banking, 
hospitality, and teaching professions, there has been 
no research done in Defense and IT [15].

4 Research objectives
1. To study the relationship between SI and JS in 

millennial.
2. To analyze the difference between SI and JS be-

tween men and women.

5 Hypotheses
Based on the reviewed literature mentioned in the 

review of literature segment, following the hypothesis 
is formulated:

H1: There is a noteworthy and positive relationship 
between SI and JS in millennial working in the De-
fense and IT field.

6 Research methodologies
The data has been collected and analyzed in the 

following method.

6.1 Method of data collection
Questionnaire: For this study to measure spiritual 

intelligence, a reliable standardized King’s SISRI ques-
tionnaire contained 24 sets of questions. Similarly, to 
measure job satisfaction, a Stamp and Piedmont’s JSS 
questionnaire was used. A detailed description of the 
questionnaire has been provided in the pages ahead [16].

6.2 Sampling
In this research, the statistical population universe 

belongs to the employee of the defense & IT field. 
The minimum sample size determined was 100. The 
study used convenience sampling for the collection 
of data. The questionnaire was floated to 216 people, 
out of which 118 people filled the form. 66.7% of re-
spondents were from defense, and 33.3% were from IT 
MNCs’ employees. The questionnaire was distributed 
via Google form as well as via e-mail [17]. The nature 
of this study is such that the questionnaire was dis-
tributed to only millennial, which were born between 
1980 and 1997.



226 | Cardiometry | Issue 22. May 2022

Figure 3, it is observed that out of 118 respondents, 
79.7% were men, and 20.3% were women who work 
in the Defense field and Multinational Information 
Technology Companies. Owing to the title, all the 
respondents were millennial born between 1980 and 
1997.

Fig. 3. Gender respondents

A figure 4 show depicts the occupation of the re-
spondents. It is observed that the millennial were ma-
jorly from Defense and IT fields. Of 118 respondents, 
66.9% of millennial were from defense, and 33.1% 
were from IT.

Fig. 4. Occupation in respondents

6.3 Questionnaire
A questionnaire containing 36 questions of SI and 

JSS was floated to collect data for the research pur-

pose. Likert Scale rating is used where the responses 
varied from 5 being completely agreed and 1 com-
pletely disagreeing. Since the hypothesis and findings 
will be backed by statistical analysis, a well-structured 
questionnaire is used. A reliable standardized King’s 
SISRI questionnaire was used to measure spiritual in-
telligence, which contained 24 sets of questions. Sim-
ilarly, to measure job satisfaction, a Stamp and Pied-
mont’s JSS questionnaire was used [18].

6.4 SISRI-24
For measuring spiritual intelligence: the SISRI-24 

scale is used.

6.5 JSS
Paul Specter developed a scale to measure JS in 

organizations of various sectors & the same has been 
used to measure JS in the research. There are various 
dimensions identified in JSS. As per Stamps and Pied-
mont, the following five dimensions have been used 
(i.e., Opportunities for promotion, Nature of the work, 
Salary benefit, Attitudes towards the supervisor, Work 
condition environment, Relations with coworkers)

7 Results and discussion

7.1 Data analysis tool
The collected data was analyzed using Statistical 

Package Social Sciences Program (SPSS) and Google 
sheets. The survey is analyzed using the Reliability 
test, coefficient correlation.

7.2 SPSS output & analysis
The reliability test is commonly done to measure 

the internal consistency of the questionnaire. An ide-
al Cronbach’s alpha score in this test should be above 
0.70. The Cronbach’s alpha score above 0.80, where 
the questionnaire is considered reliable to work with, 
is considered good and highly reliable.

Table 1 shows the Reliability test conducted on 57 
items of JS and SI yielded a Cronbach’s alpha score of 
0.723 and 0.886, respectively, which is more than the 
recommended score of 0.7 and is acceptable for the 
further analysis of the data, as per George and Mallery.

SI and JS were measured in men and women. The 
t-value came out to be 0.712 and 0.932, respectively, 
which is insignificant, indicating that gender plays no 
role in SI and JS. Therefore, there is no difference in SI 
and JS in men and women.
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Table 1. Reliability test on SISRI and JSS
Variables Respondents Cronbach’s alpha 

score
Spiritual Intelligence 118 0.886
Job Satisfaction 118 0.723
Overall 118 0.883

Figure 5 shows respondents were asked to rate 
the job satisfaction survey if they like their work; 
50% of the millennial agreed with the statement, 
implying that the nature of work plays a vital role 
in the workspace. In the figure above, it can be 
observed that 50% of the respondents feel a sense 

of achievement and pride from the kind of work 
they do.

According to Table 2, the mean of Critical Exis-
tential Thinking, Personal Meaning Production, Tran-
scendental Awareness, Conscious State Expansion, 
and Job Satisfaction was 4.23, 4.09, 3.93, 3.85, and 3.22 
respectively. 

The correlation analysis is used to find out the cor-
relation between SI & JS. The table below is the out-
come of the analysis:

In Table 3, the result of ANOVA was significant, F 
(24.3, 117), p< 0.001 indicates a significant relationship 
between JS and SI & hence the hypothesis is proved.

Fig. 5. Job satisfaction 

Table 2
Descriptive statistics of SI and JS

Statistical Index Mean Standard Deviation
Spiritual Intelligence

Critical Existential Thinking 4.23 0.88
Personal Meaning Production 4.09 0.94

Transcendental Awareness 3.93 0.92
Conscious State Expansion 3.85 0.99

Job satisfaction
Pay 3.3284 0.56111

Promotion 3.3178 0.67831
Supervision 2.9703 0.42639

Fringe Benefit 3.1801 0.58369
Operating condition 3.2373 0.74954

Coworker 3.2966 0.55657
Nature of work 3.5996 0.54610
Communication 2.8919 0.73269
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Table 3
Correlation coefficient between SI and JS in millennial

Depen-
dent 

variable

Predictor 
variable

Sum of 
Squares

df Mean 
Square

F Sig.

Spiritual 
Intelli-
gence

2.943 1 2.943 24.355 .000b

a. Dependent Variable: Job Satisfaction
b. Predictors: (Constant), Spiritual Intelligence

Table 4 shows the relation between SI & vari-
ables of JS in millennial. The analysis proves that 
the relationship between SI and various components 
of JS in millennial is significant. The data indicates 
strength of relation between SI and the nature of work 
(r=0.413), pay (r=0.323), promotion (r=0.371), super-
vision (0.314), fringe benefit (r=0.246) and coworkers 
(r=0.200). Therefore, the hypothesis has been proved 
significant and positive. 

Table 4
Coefficient Correlation between SI and various variables of JS

Dependent 
variable

Spiritual Intelligence

Statistical Index
Predictor variables Correlation 

coefficient
Squared Correlation 

coefficient
Pay 0.323** 0.104
Promotion 0.371** 0.137
Supervision 0.314** 0.098
Fringe benefit 0.246** 0.060
Operating 
conditions

0.175 0.030

Coworkers 0.200* 0.04
Nature of work 0.413** 0.170
Communication 0.123 0.015

** Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

As given in Table 5 and Table 6, indicate correlation 
analysis and descriptive statistics indicate the strength 
of the relations between SI & JS. Pearson’s correlation, 
r=0.417, > 0.5 demonstrates a positive and strong cor-
relation between SI & JS. Therefore, a millennial em-
ployee working in the IT and defense sector possessing 
SI will likely experience JS. In Spearman’s correlation, 
r=0.407, > 0.5 indicates positive correlation between 
SI and JS. Therefore, the result of Pearson’s and Spear-
man’s correlation is evidence to prove the hypothesis.

Table 7 indicates that the more the person expands 
their SI, the more they tend to achieve the sense of JS. 
The equation below shows that with one unit of increase 
in the beta coefficient of SI & JS increases by 0.313 units.

Table 5
Correlations between SI & JS

Pearson’s r  Spiritual 
intelligence

Job 
satisfaction

Spiritual 
intelligence

Pearson correlation
Sig. (2-tailed)
N

1

118

0.417**
0.000
118

Job 
satisfaction

Pearson correlation
Sig. (2-tailed)
N

0.417**
0.000
118

1

118

** Correlation is significant at the 0.01 level (2-tailed)

Table 6
Correlations between SI & JS
Spearman’s 

rho
SI JS

SI Correlation coefficient
Sig. (2-tailed)
N

1.000

118

0.407**
0.000
118

JS Pearson correlation
Sig. (2-tailed)
N

0.407**
0.000
118

1

118

** Correlation is significant at the 0.01 level (2-tailed)

Table 7
Beta Coefficient of SI components to predict JS

Un stan-
dardized 

Coefficients

Stan-
dard-
ized 

Coeffi-
cient 

Depen-
dent 
Variable

Pre-
dictor 
Variable

B Std. 
Error

Beta t Sig.

(Con-
stant)

1.968 0.257 7.650 0.000

Job 
Satis-
faction

Spiritual 
Intelli-
gence

0.313 0.063 0.417 4.935 0.000

 Job satisfaction = Spiritual intelligence (0.313) + 
 + Constant coefficient (1.968)

According to the findings above, it can be stated 
that there is a positive correlation between SI & JS in 
millennial working in Defense and IT. However, there 
is no difference in the SI based on the gender of the re-
spondents. Similarly, there is no difference in job sat-
isfaction based on respondents’ gender. The findings 
suggest that there is also a correlation between various 
variables of spiritual intelligence and job satisfaction, 
which is in agreement with the findings of Korazija, 
et al. After analyzing various papers, like Ravikumar, 
T., Dhamodharan and Mottaz, C. J., which mentions 
the need of SI in banking and nursing professions, the 
need to acknowledge the influence of SI on JS in Indi-
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an Defense and IT companies are also needed. There 
is diverse well-being, and HR policies, which can be 
tweaked considering the increase in SI leads to in-
creased job satisfaction. According to the above analy-
sis, the kind of work that millennial does and the qual-
ity of supervision they get affects the millennial’ sense 
of job satisfaction in Defense and IT professionals.

8 Conclusions
These days, human resource management is for-

mulating strategies for increasing and developing SI. 
The findings above suggest that human resource man-
agers and command authority of IT and defense forc-
es, respectively, should have some policies to monitor 
and equip employees to enhance their spiritual intelli-
gence. It has been mentioned in Sisk (2018) that high 
spiritual intelligence leads to high productivity, which 
might hold in the case of millennial in the Defense and 
IT professions. Therefore, there is a long way to ex-
plore SI and JS in millennial working in various other 
sectors to establish firm policies to develop spiritual 
intelligence at the workplace. With people becoming 
more aware of spirituality at the workplace, the future 
may see various creative and interactive heuristic ap-
proaches to develop and expand one’s SI at work. A 
detailed description of the questionnaire has been 
provided in the pages ahead.

9 Implications for Practice
In this study, the SI and JS of millennial employees 

in defense forces and IT MNCs were measured and 
analyzed to draw statistical conclusions about the con-
sequences of spiritual intelligence on job satisfaction.

It is important to understand that spiritual intelli-
gence in millennial makes them feel content at work 
so that the HR policies could be amended accordingly. 
Spiritual intelligence brings more job satisfaction and 
hence improved performance, leading to the achieve-
ment of the organizational goal.

10 Recommendations
This study has opened a new avenue for researchers 

to consider millennial from different professions like 
defense and IT MNCs for the underlying factors of job 
satisfaction. It is justified to state that spiritual intel-
ligence leads to job satisfaction in most professions. 
For example, millennial from Defense Forces take up 
humongous challenges, which are life-threatening at 
times? However, their dedication and commitment to 

their work show that their sense of job satisfaction has 
emerged from spiritual intelligence and vice versa.
• There should be an annual survey to measure the 

SI of the employees to understand if spiritual in-
telligence in millennial makes them feel content at 
work.

• There can be support groups to help employees 
explore, embrace, and hone their spiritual intelli-
gence. This support group can also advise the em-
ployees on how to handle daily conflicts.

• Proper communication channels should be estab-
lished since the nature of work that the employee 
does. The supervision they get is seen to play a ma-
jor role in achieving job satisfaction.
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Abstract
This study tests Herzberg’s two-factor theory of motivation on 
working millennials. The purpose of the study is to evaluate what 
the assumptions and the findings of the original study hold for 
millennials. With the increasing trend of amalgamation of work 
life and personal life, job satisfaction and general job happiness 
have never been more on an individual’s personal life. This im-
pact is far-reaching, with strong indications of affecting the em-
ployees’ physical, mental, and social health. In such a scenario, 
organizations need to keep their employees motivated and sat-
isfied. For studying Herzberg’s two-factor theory of motivation 
on working millennials, we have selected respondents with work 
experience of at least one year. We have not restricted the study 
to any particular industry; hence our sample is across all indus-
tries. The type of sampling used was convenient sampling. From 
the analysis, we have found that for the concerned sample, hy-
giene factors tower above the motivating factors in terms of job 
satisfaction for millennials. From the data collection and analysis, 
we proved that both motivators and hygiene factors affect job 
satisfaction, unlike what has been said by Herzberg. This study 
will contribute to the exciting literature on motivation.

Keywords
Herzberg’s motivation-hygiene, Job satisfaction, Motivation, 
Millennials, Social health

Imprint
Nishant Bhatt, Jaya Chitranshi, Mita Mehta. Testing Herz-
berg’s two factor theory on millennials. Cardiometry; Is-
sue 22; May 2022; p. 231-236; DOI: 10.18137/cardiome-
try.2022.22.231236; Available from: http://www.cardiometry.
net/issues/no22-may-2022/testing_herzberg’s_two_factor

1 Introduction
The most successful organizations are ones that are 

not only able to recruit the best talent but also able to 

retain them in the organization [1]. At the same time, 
the organization should also understand that what 
motivates this younger generation when it comes to 
motivation for work, which is so because millennials 
of today are going to be the future leaders who are go-
ing to fill the vacancies that are going to arise in the 
organization in future, as recorded by Patel, 2017.

Generation Y, or Millennials, are understood as 
born between 1981 and 2000, as recorded by Finney. 
However, many researchers argue that age is only an 
indicator. Employees from different generation groups 
need different motivation treatment in an organiza-
tion, as recorded by Michalek & Long [2].

This study aims to understand how Herzberg’s 
two-factor theory and its application in motivating the 
millennial generation.

2 Literature review
Considering all the external factors like business 

environment, the technology available, etc., as com-
mon, companies have started focusing more on their 
human capital and their well-being. A highly motivat-
ed workforce performs better than their less motivat-
ed counterparts, which is precisely the reason why the 
managers today are expected to know the concepts of 
needs and motives, etc., as studied by Schulze & Steyn, 
which is imperative because if the managers are not 
aware of these concepts, they will not be able to gauge 
and evaluate the individual’s drivers and anchors and 
hence will not be able to motivate them [3]. There 
are different theories of motivation. These theories 
are used to understand why our employees do what 
they do in an evaluator study by Rowley. The first set 
of these motivation theories are called content theo-
ries. They were led by Abraham Maslow, who came up 
with the theory of needs. Further in time, many more 
academicians and professionals added their theories 
in this genre, namely, McClelland, Herzberg, Alderf-
er, etc. The principal belief in content theories is that 
all individuals have needs, which need to be fulfilled, 
and it is the endeavor to fulfillment that dictated our 
action [4].

The second set of motivation theories are called 
process theories. Process theories identified relations 
among variables, which make up motivation. Some 
of the academicians involved with these theories were 
Vroom, Adams, Locke, etc.
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As the title name suggests, we will be considering 
Herzberg’s two-factor theory for this paper. Frederick 
Herzberg was a behavioural scientist. He proposed 
the two-factor theory of motivators/hygiene factors in 
1959 [5].

3 Both the Categories in Detail 
Are As Follows

3.1 Hygiene factors
These are the factors whose absence will give rise to 

dissatisfaction in a workplace. They do not influence 
satisfaction. If the factors are absent, then there will be 
high dissatisfaction [6]. Improving these factors will 
result in less dissatisfaction. These factors generally 
focus on the physiological needs of the employees. 

Some of these factors are:
• Company Policies- 
 They refer to the formal policies of an organiza-

tion. Policies like flexible working hours, greater 
leaves are appreciated by employees.

• Salary/Pay-
 The above includes both the fixed as well as vari-

able components of the salary structure. Internal 
and external equity, payment dates, etc., are also a 
part of this.

• Working Conditions-
 The above purely talk about the ergonomic aspect 

of the work environment. The working conditions 
should be comfortable and safe and should not 
cause any hindrance to the employee’s work.

• Interoffice relationships-
 These refer to supervisory, peer, and subordinates’ 

relationships. Any friction in-office relationships 
can be a cause of stress. Hence, it is important to 
have professional, cordial relationships at work.

• Benefit- 
 These consider the non-monetary benefits that the 

employees avail. Some of the examples are housing, 
medical insurance, etc.

• Job Security-
 This factor considers the stability of an employee’s 

job. Any employee who can be immediately let go 
will have higher stressed than his/her peers.

3.2 Motivational factors
Motivational factors are the factors that give rise 

to satisfaction for an employee. Like hygiene factors, 
the lack of motivational factors does not give rise to 

dissatisfaction; it results in low satisfaction [7]. Good 
motivators result in high satisfaction, and these factors 
focus on the psychological needs of the employees and 
affect them intrinsically.

Some of these factors are:
• Growth opportunities-
 They refer to the promotion, developmental op-

portunities that the organization can provide an 
employee.

• Recognition-
 Praise and acknowledgment are appreciated by one 

and all. Employees want to work in organizations, 
which will appreciate their contribution [8].

• Work/Quality of work-
 The above refers to the job itself. This factor has 

many aspects. Does the work matter for the em-
ployee, is it challenging, and can it keep him/her 
interesting, does it challenge the employee?

• Authority-
 The above factor refers to the extent of deci-

sion-making, which the employee can make.

3.3 Job satisfaction
Job satisfaction is one of the fundamental aspects 

any employee looks for in life. It is one of the aspects, 
which helps employers differentiate themselves from 
their other competitors [9]. Hence, to retain and attract 
the best talent, organizations have to design jobs to pro-
vide maximum satisfaction to their employees. One of 
the obvious outcomes of satisfied employees is the job 
outcome. Satisfied employees tend to perform better 
than those who are not. There is an increase in produc-
tivity, as researched by Wright & Cropanzano [10].

As per the previous studies on job satisfaction, the 
summary is that job satisfaction is generally associat-
ed with salary, stress, Quality of work, degree of free-
dom, company policies, personal growth, ergonomics, 
and physical company environment, relationships 
with peers and supervisors, etc. However, it would be 
wrong to think of job satisfaction only in terms of pro-
ductivity, performance, cost, etc. There is much more 
at stake here [11].

An average working professional works for 8-10 
hours a day for 5-6 days a week, which means that an 
employee spends a large part of their life at the work-
place. Also, the stresses of work-life do not end at the 
office [12]. Stress affects the life of the individual, even 
at home. As we can see, job satisfaction has a much 
larger impact on the employee, including his/her 
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physical and mental health and social life, as observed 
by Locke.

It has also been claimed that job and life satisfac-
tion are co-dependent. People who are highly satisfied 
at work are happy and satisfied with their own lives 
and tend to be happier, as stated by Rain et al.

From the literature available, we can summarize 
that job satisfaction affects both work-related issues 
and the employee’s personal life [13].

For this paper, we are testing a motivation theory 
on millennials. First, we have to clarify the difference 
between motivation and satisfaction, as these are the 
two buzzwords, which will be repeated multiple times 
in the study. The basic difference between the two 
is that motivation is the drive and efforts to satisfy a 
want, whereas satisfaction refers to the contentment 
experienced when a want is satisfied. As satisfaction is 
an attitude, it is possible for an employee to be highly 
satisfied with his job and not be motivated. These two 
are not synonyms [14]. The truth of the matter is that 
one leads to the other one, according to Hersey.

4 Research gap & need for study
Hertzberg’s two-factor theory was formulated in 

1959. The participants in the study were people from 
that generation. Over time, the newer generations have 
shown a change in priorities from their previous gener-
ations, which is especially true in millennials. As we can 
see in the corporate world, the number of companies 
investing heavily in ergonomics, office interiors, office 
catering, and entertainment has risen exponentially [15], 
which is as per the belief that millennials are strongly af-
fected by these factors, which would directly contradict 
the two-factor theory as all of the mentioned parame-
ters are hygiene factors. Due to this gap, there was a need 
to test this theory on millennials. Having gone through 
available literature regarding motivation in different in-
dustries, age groups, and domains, I have collated a com-
prehensive list of hygiene and motivator factors [16].

Based on the abstracts studied, it is observed that 
in each domain and sector, different factors are af-
fecting the motivation of individuals and also that 
the two-factor theory can only be partially proved. 
Persons who perceive work-life factors as sources of 
satisfaction may not see the absence of the same as a 
source of dissatisfaction. It can also be observed that 
both motivators and hygiene factors contribute to sat-
isfaction and dissatisfaction, and the effects of the fac-
tors are not unidirectional, as stated by Rao.

Objective
Testing Herzberg’s two-factor theory on working 

millennials

Hypothesis
Null Hypothesis: The two-factor theory holds for 

millennials.

5 Methodologies
The type of research is exploratory, undertaken to ex-

plore and rank the various attractors for millennial em-
ployees. For this study, a sample size of 180 working mil-
lennials born between the years 1981 and 1996 was taken 
[17]. These were working professionals from all across 
India and from all industries. The sampling method used 
was convenience sampling. A questionnaire was circu-
lated via a google form, and its link was spread through 
WhatsApp, LinkedIn, professional groups, etc., to collect 
the information. The particular tool used was taken from 
“Teck Hong Tan and Amna Waheed” paper titled “Her-
zberg’s motivation-hygiene theory and job satisfaction in 
the Malaysian retail sector: the mediating effect of love 
of money.” The language used for the questionnaire was 
English. The original questionnaire from the referred re-
search had 45 questions. The number of questions in my 
questionnaire is 35. Deleting 10 questions was that the 
referred research was also to evaluate the love for money 
amongst employees. I have not done that in my research, 
as my primary focus validates the two-factor theory for 
millennials. The responses were scored on a five-point 
scale ranging from 1 “Strongly Disagree” to 5 “Strongly 
Agree.” Quantitative research was done. Multiple anal-
yses, like correlation, factor analysis, etc., were done to 
analyze the data [18].

6 Analysis and findings 
Table 1 shows Cronbach’s alpha value of 0.929, a 

very strong score and denotes a high consistency in 
our measurement. It also denotes that the constructs 
allocated in the questionnaire measure what they are 
supposed to. From Cronbach’s alpha value, we can also 
conclude that the data is reliable.
Table 1
Reliability test with Cronbach’s alpha

Reliability Statistics
Cronbach’s 

alpha
Cronbach’s alpha based 
on Standardized Items No. of Items

.929 .929 12
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Table 2 As per Cronbach’s alpha values obtained, 
we see that all the questions are relevant, and there-
fore, we would not want to remove these questions, 
which denote consistency of the questions.

Table 3 shows the correlation matrix between mo-
tivational factors, hygiene factors, and job satisfaction. 
I have highlighted all the correlations above 0.65. We 
can see that the correlation between Achievement, 
Work, and growth is .66, .67, and .81, respectively. All 
of them are strong correlations, but the correlation be-

tween growth and job satisfaction, which is at .81, is 
the strongest in the group. Similarly, the correlations 
between company policy, Supervisor relationship, and 
working conditions with Job satisfaction are .70, .71, 
and .75, respectively.

The remaining factors, such as advancement, rec-
ognition, relationship, security, and money, have low 
correlation scores. From the above data, we can ob-
serve that job satisfaction is strongly correlated to mo-
tivators and hygiene factors.

Table 2
Data analysis

Item-Total Statistics
 Scale Mean Scale Variance Corrected Item-

Total Correlation
Squared Multiple 

Correlation
Cronbach’s 

Alpha
Advancement 40.51 49.743 0.531 0.512 0.929
Work Itself 40.517 48.183 0.688 0.592 0.923
Recognition 40.538 48.351 0.62 0.476 0.926
Growth 40.537 45.507 0.824 0.773 0.918
Company Policy 40.742 48.277 0.7 0.67 0.923
Relationships 40.353 51.44 0.516 0.431 0.929
Security 40.602 47.687 0.616 0.44 0.927
Relationship with Superior 40.725 44.985 0.791 0.693 0.919
Achievement 40.323 47.543 0.771 0.67 0.92
Money 40.877 48.136 0.66 0.505 0.924
Work Conditions 40.543 46.857 0.765 0.707 0.92
Job Satisfaction 40.593 45.993 0.86 0.794 0.916

Table 3
Correlation between motivation/hygiene factors and job satisfaction
 Achieve-

ment
Advance-

ment
Work Recog-

nition
Growth Policy Rela-

tionship
Security Relation-

ship with 
Supervisor

Money Working 
Condi-
tions

Job 
Satisfac-

tion
Achievement 1            
Advancement 0.57 1           
Work 0.66 0.56 1          
Recognition 0.57 0.27 0.44 1         
Growth 0.7 0.49 0.64 0.52 1        
Policy 0.53 0.22 0.46 0.42 0.69 1       
Relationship 0.35 0.38 0.47 0.26 0.4 0.5 1      
Security 0.55 0.33 0.46 0.51 0.46 0.46 0.37 1     
Relationship 
with Super-
visor

0.61 0.5 0.49 0.56 0.73 0.57 0.38 0.54 1    

Money 0.58 0.42 0.47 0.45 0.62 0.49 0.23 0.38 0.62 1   
Working 
Conditions

0.53 0.32 0.46 0.56 0.64 0.71 0.47 0.54 0.71 0.57 1  

Job Satisfac-
tion 

0.66 0.43 0.67 0.59 0.81 0.7 0.51 0.55 0.71 0.58 0.75  
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Table 4 contains the R square value, which is 0.7934, 
which means that all the variables explain 4/5th vari-
ation in the dependent variable, i.e., job satisfaction.

Table 4
Regression

Regression Statistics
Multiple R 0.89
R Square 0.79
Adjusted R Square 0.78
Standard Error 0.39
Observations 180

From Table 5, we can observe that the f-value is 
well below .05 and .01 for 95% and 99% confidence 
levels, respectively. Hence, the model is statistically 
significant.

From Table 6, we observe that Work, Growth, and 
Working conditions have a p-value less than 0.05 at a 
confidence level of 95%. Only 3 factors out of 11 are 
significant for the dependent variable “Job Satisfac-
tion.” Growth is the most significant variable of Job 
Satisfaction, followed by working conditions and the 
least significant of the three is the work itself.

7 Discussions
The purpose of the research was to check if Herz-

berg’s two-factor theory holds for working millennials. 
From this analysis, we can observe that only motiva-
tors affect satisfaction, unlike Hertzberg’s two-factor 
theory. We can see that hygiene factors also affect 
job satisfaction, which is first seen in Table 3. When 
finding a correlation between different motivation 
and hygiene factors with job satisfaction, we see that 
the strongest correlation is with job growth, which 
is a motivator but posts this, the next three strongest 
correlations are with working condition, supervisor 
relationship, and company policy with values of 0.75, 
0.71, and 0.70 respectively, all of them being hygiene 
factors, which proves that for working Indian millen-
nials, all the three hygiene factors, namely, “Working 
Conditions,” “Supervisor Relationship,” and “Compa-
ny policies” are related to Job satisfaction. Next, if we 
look at the results from Table 6, we can see that only 
three factors have a p-value, which is significant. The 
factors are work, growth, and working conditions. Of 
the three, two of them are motivators, and one is a hy-
giene factor.

Table 5
Anova test

ANOVA
 df SS MS F Sig F

Regression 11 100.65 9.15 58.65 1.06E-51
Residual 168 26.2 0.15   
Total 179 126.85    

Table 6
Coefficient table

Coefficient Table
 Coefficient Standard Error t-Stat P-Value Lower 95% Upper 95%

Intercept -0.42 0.22 -1.87 0.06 -0.86 0.02
Achievement 0.01 0.06 0.28 0.77 -0.11 0.14
Advancement -0.05 0.05 -1.12 0.26 -0.16 0.04
Work 0.19 0.05 3.44 0.0007 0.08 0.3
Recognition 0.07 0.04 1.63 0.1 -0.01 0.17
Growth 0.34 0.06 5.5 1.3808E.07 0.22 0.47
Policy 0.06 0.06 1.04 0.29 -0.06 0.19
Relationship 0.11 0.06 1.88 0.06 -0.005 0.23
Security 0.03 0.04 0.9 0.36 -0.04 0.12
Relationship with supervisor 0.05 0.05 1.05 0.29 -0.04 0.16
Money -0.008 0.05 -0.17 0.86 -0.1 0.09
Working conditions 0.23 0.06 3.85 0.0001 0.11 0.36
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The surprising pattern observed from the analysis 
is that there is no great differentiation in the factors, 
which affect job satisfaction.

8 Implications for practice
The findings have forced us to evaluate our under-

standing of motivation and what motivates millenni-
als. Based on this, organizations will have to redesign 
their EVP and accommodate hygiene factors, which 
cannot be limited to just monetary benefits. Other fac-
tors like conditions and supervisory relationships are 
equally important.

9 Conclusions
The working millennials in India place greater em-

phasis on hygiene factors than on motivator factors. 
The factors being working conditions, supervisory re-
lationship, and company policy. Working conditions 
are specifically very important to the working millen-
nials, as this factor has been highlighted in two dif-
ferent analyses. From the motivators, work itself and 
growth opportunities are the factors, which affect job 
satisfaction the most. Out of the two, Job growth is 
very important to the respondents, as it has also been 
highlighted in two different analyses. We can confirm 
that our null hypothesis, “The two-factor theory holds 
for millennials,” is rejected from the analysis. Herz-
berg’s two-factor theory of motivation does not hold 
for working Indian millennials. From this analysis, we 
can observe that only motivators affect satisfaction, 
unlike Hertzberg’s two-factor theory. When finding a 
correlation between different motivation and hygiene 
factors with job satisfaction, we see that the strongest 
correlation is with job growth, which is a motivator 
but posts this; the next three strongest correlations are 
with working condition.
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Abstract
Purpose – This article aims to study the employees’ behavior 
during organizational change and the effects of business the-
atre on the Kübler-Ross Model to boost the employees’ spirit so 
that the efficiency of an organization would increase.
Design/methodology/approach – The authors revisit 
the insights from previous work on the role of organizational 
change and its effects on employees’ behavior. Classic Kübler-
Ross Model has been used in this study to analyze employees’ 
behavior during the change process.
Findings – This article shows how business theatre can act as a 
healer and help employees overcome emotional turmoil. Even-
tually, the implementation of business theatre may shorten the 
time taken by the employees when they go through shock-de-
nial-anger-bargaining-depression-acceptance-commitment 
phases of grief.
Originality/value – The paper provides new insights into the 
role of business theatre in organizational change management. 
It focuses on the interrelationship between both, with the help 
of the conceptual framework of the Kübler-Ross Model, which 
explains employees’ behavior during the organizational change.
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1 Introduction
Organizational change is vital for attaining growth. 

However, it often leads to major restructuring inside 
an organization, resulting in changing lives of many 
employees. According to Wick ford, it steers mental 
distress in employees due to the change in routine 
processes, salary cuts, and undergoing demotion in 
work positions leading to dissatisfaction and dispute 
[1]. Therefore, it is vital to understand employees’ state 
of mind by using Kübler-Ross Model. It is important 
to keep employees’ morale up during the phase of or-
ganizational change by providing them fairness and 
supporting them with compassion, according to Wick 
ford.

This report aims to demonstrate the impact of 
business theatre as an alternative tool to boost the 
employees’ spirit, thereby increasing the organiza-
tion’s efficiency. However, what became necessary 
in this review was to acknowledge the basic under-
standing of why change management occurs in an 
organization [2]. Also, it is imperative to understand 
the organizational change that the employee has to 
go through before answering the main question. It is 
important to discuss these questions before under-
standing how business theatre can help solve organi-
zational change issues. The study mainly focuses on 
an employee’s level using the Kübler-Ross Model of 
grief on how business theatre would influence their 
acceptance level towards the organizational change 
faster [3].

The scope of this study includes Lewin’s Model of 
Change Management and how the Kübler-Ross Model 
is linked to it. However, the scope would not discuss 
the theories, such as Carnell, Senge, ADKAR explain-
ing change as employees’ response to resistance, ac-
cording to Carnall, Senge et al., Goyal & Patwardhan. 
Similarly, business theatre is of primary focus for this 
study, explaining how business theatre is related to a 
change in management.

Although much literature has discussed change 
management and its relation with the business the-
atre, there is a gap in understanding the relationship 
between business theatre and the Kübler-Ross Mod-
el of grief [4]. Therefore, this study tries to bridge the 
gap by focusing on the impact of business theatre on 
employees during the organizational change process 
using Kübler-Ross Model.
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2 Literature review

2.1 Role of change management
Change can be considered a journey of an organi-

zation from the initial phase to the desired phase by 
solving the issues encountered during this develop-
ment, according to Ahmad et al. However, it is diffi-
cult to manage the change in planning, monitoring, 
and control. Suppose steps or the processes in change 
are not considered carefully, or progress is not mon-
itored consistently. In that case, change may lead to 
failure, which generally happens because of Gill’s lack 
of knowledge, competencies, time, and money [5]. 
The ability of an organization to realize how to po-
sition itself in the future and how to manage the re-
quired changes is of more importance in change man-
agement, as stated by Todnem By.

2.2 Reasons for organizational change
Organizational change plays a key role in improv-

ing the performance and business of the company. It 
mainly occurs because of changes in business strategies, 
technology, economic pressures, intricate business en-
vironment law and policy structure, and, most impor-
tantly, the organizational culture and values, as stated 
by Mosadeghrad. The major reasons for the organiza-
tional change include market change adaption, techni-
cal & digital advancement, and transformation [6]. Or-
ganizational change is also carried out to avoid internal 
disputes like bureaucracy, process improvements, orga-
nization expansion to reach a new market, and merger 
and acquisition. In order to remain in the competition, 
the organization has to undergo continuous changes. 
According to the recent findings, for every five years, 
two out of three organizations change, as Li, 2020.

Therefore, any company must have its employees 
dedicated to the change to maintain its effectiveness. 
Managers play a key role in preparing the employees 
for the upcoming change [7]. During the process, em-
ployees may encounter an emotional imbalance, as 
any change would build a sense of insecurity and loss. 
Therefore, it is most important to manage the em-
ployees through such emotional imbalances. Many of 
them struggle to adapt to the organizational change, as 
stated by Smirnova [8].

2.3 Lewin theory of change management
To explain this change in depth, Kurt Lewin’s 

Change Management Theory is considered in this 

discussion. This theory is one of the oldest yet robust 
and can be easily applied in the management field. It 
is particularly suitable for individuals or groups of em-
ployees when they go through organizational change. 
Kurt Lewin (1890-1947) is appreciated for his work in 
social psychology and organization development. He 
is also known as the “Father of social change theories,” 
as stated by Kaminski.

Lewin proposed two approaches in change man-
agement; the first approach discusses the movement 
of the organizational change process from a fixed state 
to the next one, going through several pre-planned 
steps, by following Lewin’s action approach model, as 
stated by Lewin [9]. In contrast, the second approach 
discusses the three-step model, which describes three 
stages of the change, such as unfreezing-moving-re-
freezing, as stated by Lewin.

The unfreezing stage is carried out to overcome the 
employees’ resistance. In this, multiple activities such 
as exploring ideas, brainstorming, and team building 
activities at an organizational level are executed to im-
part knowledge of the change to employees [10]. The 
rate at which people move through the unfreezing 
stage depends upon the transparency of the change 
process and inclusion of every employee, as observed 
by Kaminski. The moving stage includes implement-
ing new ways of working that are more efficient and 
liberating than the old methods. This stage is closely 
related to employees’ feelings, behavior, and thought 
processes. The moving stage convinces the employees 
that the new process is better than the old process, re-
quiring restructuring the organizational activities. It is 
considered the most important stage in organizational 
change. It requires high investment costs and time for 
the implementation, as observed by Bamford & For-
rester [11].

The refreezing stage deals with standardizing the op-
erating process. It makes sure that the earlier processes 
are fully eliminated and the new processes are incorpo-
rated in day-to-day work by making it a status quo. For 
the acceptance of the new processes, rewards and mana-
gerial support is provided to the employees until the next 
change is incorporated in the organization, as observed 
by Kaminski, Bamford & Forrester [12].

2.4 Lewin’s force-field theory of change
Lewin explained resistance to change with a force-

field theory, the analysis of driving forces, and re-
straining forces imparted by the employees; driving 



Issue 22. May 2022 | Cardiometry | 239

forces encourage organizational change, whereas re-
straining forces oppose any change occurring in an or-
ganization [13]. He looked at organizational change as 
a dynamic balance of forces that occur due to internal 
and external influencing factors within the organiza-
tion, as observed by Kuhn.

According to Lewin’s theory, having balance in 
the force field is more important to avoid tension and 
resistance to change in the organization, as observed 
by Endrejet et al., which can be achieved either by 
increasing the driving reduction resisting forces. Re-
duction in the restraining forces is usually preferred 
in the organization because boosting the internal or 
external driving forces would rather increase the aver-
sion within the management [14]. Therefore, manag-
ers and leaders need to work critically on this situation 
when attempting to change, and therefore to do so, it 
is important to overcome the resistance caused by the 
group, to build more trust in the administration, and 
be empathetic towards personal loss experienced by 
the employees, as observed by Sutevski, n.d.

The threat of power is the main factor causing resis-
tance to change at a group level and an individual level. 
A resistance from managers is experienced when their 
power is likely to get shifted to their subordinates. In 
other words, the hold of managers over their employ-
ees might get reduced. On the other hand, group resis-
tance is observed within organizational change [15]. 
Some groups are likely to become powerful among the 
others. Also, group resistance is increased when man-
agers of groups get a stronghold over their employees. 
Such sudden change in processes can put the employ-
ees in distress, as observed by Sutevski, n.d.

These all restraining forces are linked to employ-
ee’s psychology and how they react to it. Hence, it is 
essential to understand the psychological behavior of 
employees during change management. This behavior 
is further addressed with the help of the Kübler-Ross 
Model, Lunenburg

2.5 Kübler-Ross model of grief
According to Kübler-Ross Model, the human mind 

follows the change curve, as whenever a change occurs 
in an organization, the first response of an employee is 
always denial towards the change. The model depicts 
how an employee goes through five stages of a psycho-
logical behavior to accept the change. As observed by 
Savolainen, these five main stages are Denial, Anger, 
Bargaining, Depression, and Acceptance.

Denial is the first main stage experienced by an 
employee, as researched by Sale et al. This stage is 
generally short-lived and may consume some time to 
digest the disturbing news or reality of change. Here, 
an employee tends to be more defensive throughout 
the stage that causes the employee’s efficiency. Anger 
is the second main stage of the Kübler-Ross Mod-
el, as researched by Corr et al. At this stage, the em-
ployee becomes restless and angry because of a sud-
den change in his routine processes. Therefore, (s) he 
tends to blame himself or another person more often 
[16]. The employee faces frustration and irritation in 
this phase. Then comes the third stage, i.e., bargain-
ing, as researched by Trejbalová & Salisbury. Here, the 
employee starts giving himself false hopes, where (s) 
he believes by negotiating, (s) he does not have to go 
through the change. In this stage, a constant thought 
of “what if ” comes to mind, as researched by Belyh.

In the depression phase, the employee feels scared 
and remorseful. There is very little motivation left in 
the group as well as at an individual level. An employ-
ee might think of it as a dead block and may feel low 
or demotivate, as researched by Flynn. Lastly, accep-
tance is the fifth stage, where an employee starts de-
veloping readiness towards the change in the organi-
zation. (S) he may not feel happy about the change, 
but the resigned attitude slowly develops acceptance. 
Throughout the process, an employee’s resistance to 
change is created in an organizational change process, 
as researched by Belyh.

3 Strategies to overcome the resistance 
to change

There are several ways to overcome the resistance to 
change in an organization. It is worth mentioning the 
top six methods that are mostly used in the organiza-
tion, such as communication & education, participation 
& involvement, support & facilitation, manipulation & 
co-optation, negotiation & agreement, and explicit & 
implicit coercion, as studied by Yılmaz & Kılıçoğlu.

3.1 Communication & education
Communication is one of the best ways to help em-

ployees to understand why the change is occurring. It 
can also help the employees to adapt to the change fast-
er [17]. Educating people about the change in advance 
helps the organization overcome resistance to change, 
involving face-to-face discussions, group reports, and 
presentations, as studied by Kotter & Schlesinger.
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3.2 Participation & involvement
It is often noticed that when employees’ opinions 

or ideas are taken into consideration in the change 
process, the resistance from employees is likely to get 
reduced, and they will become more accepting of the 
change. (Value-Based Management.net, 2019)

3.3 Support & facilitation
The employees always seek emotional or material 

support from their managers during difficult times 
of organizational change. Suppose managerial sup-
port is provided at the right time. It will take fear and 
anxiety away from the employees’ minds by making 
them more efficient and adapting to the change. (Val-
ue-Based Management.net, 2019)

3.4 Manipulation & co-optation
It is one of the common approaches in which man-

agers try to influence the employees to accept the 
change. Sometimes an employee or a group of key em-
ployees are given their desired role in implementing 
change, as studied by Kotter & Schlesinger.

3.5 Negotiation & agreement
In negotiation & agreement, incentives are offered 

to active or potential resistors to deal with resistance, 
as studied by Kotter & Schlesinger, which is especially 
used when there is a major resistance inside an orga-
nization to the change, as studied by Darling & Taylor.

3.6 Explicit and implicit coercion
Coercion is generally the last choice of a manager 

in which change is prioritized over an employee’s in-
terest. It often leads to job loss, transfers to unwanted 
locations, and demotion of the employees, as studied 
by Van Vliet.

Another way to overcome the resistance to change, 
business theatre is an alternative that can act as a busi-
ness tool. It can be used to reduce the conflicts among 
employees and increase transparency within the 
change process, thereby increasing the organization’s 
efficiency.

3.7 Business theatre
Business theatre is a well-known tool that has been 

used by many organizations in the past few decades. 
It is used to describe organizational actions through 
the change process, as studied by Schreyögg. Business 
theatre is mainly used to spread awareness regarding 

the problems encountered during the change process 
among the employees. Thus, it is a new field with new 
challenges for drama actors, scriptwriters, and direc-
tors to learn a new language and beliefs to discuss the 
organizational problems, as studied by Meisiek.

Business theatre is an art-based play that can bring 
positive energy among employees by promoting a change 
in the organization. It is often known as “Organization-
al Theatre,” as studied by Badham et al. Many countries 
like Germany and France are using business theatre in 
organizational development. German researcher named, 
Schreyögg defined “Organizational Theatre” and ex-
plained the nature of business theatre by stating that 
professional actors plan a play with the funds and mate-
rial provided by the organization, as recorded by Larsen. 
They construct a drama based on a problem faced by the 
organization, as recorded by Haghighi et al. The target 
audiences are mainly department members, and the or-
ganization pays to the performing team for providing the 
rendered service. In business theatre, employee partici-
pation is mostly low, as recorded by Johnston.

The main issue targeted by the business theatre is 
the problem faced by the employees in the organiza-
tion. When a problem in the organization remains 
unsolved, or a manager fails to address it, it impacts 
employees’ mental state, as recorded by Fløvik et al. 
Professional scriptwriters consult audience’s employ-
ees to discuss these problems and set a play along with 
the actors. The play usually addresses the problem and 
its effects on the employees in a traditional way. It also 
displays earlier attempted solutions to solve the prob-
lem by the organization and then asks its audience to 
provide an effective response for the betterment of the 
change process, as recorded by Badham et al.

Schreyögg’s theory is discussed based on two pa-
rameters: Organizational specificity and professional-
ism. Organizational specificity consists of particular 
issues related to change management in an organiza-
tion explained in the business theatre act. Then, these 
issues are further classified as conflicts at the individu-
al level, group level, or organizational levels, as record-
ed by Kim et al. On the contrary, professionalism con-
cerns the expertise of the stage actors. Here, trained 
actors perform the business theatre in an organiza-
tion. Sometimes, employees in a company can also 
participate in the act. Organizational specificity and 
professionalism are further categorized as improvised 
theatre and stage-managed theatre. In improvisational 
theatre, a group of actors sets a play without any script. 
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It is a spontaneous activity, as recorded by Nisula & 
Kanto. During this activity, problematic issues in the 
corporate are spontaneously discussed with moder-
ate employee participation in the play. In contrast, in 
stage-managed theatre, the message which needs to be 
delivered is already decided beforehand by the script-
writer, as recorded by Meisiek.

Based on employee participation, business theatre 
can be termed into three categories, namely, employ-
ee theatre, improvised theatre, and business theatre. 
When there is high participation of employees in the 
play, it is termed as employee theatre. This theatre is 
played in a small group of 30 employees to yield bet-
ter results. When the target group is large, it is often 
divided into subgroups. Doing so leads to gather dif-
ferent perspectives and solutions to the same problem. 
As participation from an employee level is extremely 
high, team-building exercises become easy to perform. 
Conversely, when there is low participation of employ-
ees in the play, it is termed business theatre. Particu-
larly, in this theatre, professional actors are hired to set 
an organizational play. These actors then focus on the 
unspoken problem within an organization and create 
a stage play to discuss those openly in a friendly envi-
ronment, as recorded by Meisiek.

Another type of theatre is improvised theatre, or 
often called “Improv.” In this theatre, improv. Games 
are played, which help to develop an outlook for the 
employees to think outside the box by coming up 
with new ideas. This technique helps them to cope up 
quickly with their stress and anxiety about the change. 
Apart from this, it also provides employees with an 
experience of spontaneity, collaboration, new idea 
generation, critical thinking, and refinement. It also 
helps employees look critically towards each change 
occurring at an individual and organizational level, as 
recorded by Nair & Kalpathi.

After understanding how a business theatre can 
help resolve employees’ concerns on the change pro-
cess, it is important to look into how this tool would 
help an employee at an individual level to tackle all the 
challenges and cope with the organizational change.

4 Discussions

4.1 Effects of business theatre on employees’ 
behavior during organizational change

As mentioned earlier, there are five phases of hu-
man behavior during the organizational change in 

Kübler-Ross Model. This study further discusses how 
business theatre would act on each of the employee’s 
phases during the change.

4.2 Denial
When a change occurs at an organization, the em-

ployee naturally tries to avoid the controversial situ-
ation by simply refusing its existence in the denial 
phase. Denial can be considered a defense mechanism 
that the employee uses to avoid anxiety and protect his 
ego. Denial works as a protective function in employ-
ee’s behavior. However, prolonged denial can cause 
ill health of an employee, as recorded by Telford et 
al. Therefore, to reduce this prolonged denial phase, 
business theatre can be used as an effective tool to 
overcome the issues, such as lowered efficiency and 
procrastination at work.

4.3 Anger
Anger makes a person defensive and tries to poten-

tiate self-control, according to Biaggio. When a person 
feels hurt and his needs are not satisfied at his required 
level, he becomes extroverted. He experiences rage or 
fierce dislike about something, as stated by Myers. 
On the other hand, the business theatre would act as 
a healer to this mental phase of the employee; it will 
help the employee overcome emotions, such as sad-
ness and fear of change happening in an organization. 
It increases the excitement by reducing the tension 
and impulsivity of the employee.

4.4 Bargain
A bargain is a phase where an employee is ready to 

do anything, not feel the pain of the loss, or be spared 
from changing. (S)he starts negotiating in his mind by 
remaining in the past. This stage can last for weeks or 
months depending on the employee’s mental state and 
how (s)he reacts to the situation, as observed by Axel-
rod. To tackle this stage, business theatre can act as 
a therapist. It will help the employee to communicate 
and share their feelings about the change with each 
other. The business theatre would also help employees 
regain the organization’s faith and make them believe 
the benefits of the change, leading to shortening the 
bargaining stage from months to weeks.

4.5 Depression
Depression is often experienced when unexpected, 

dramatic changes happen in one’s life or in the sur-
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rounding, which reduces decisiveness and impacts a 
person’s memory. Depression can happen even in mi-
nor situations; as researched by Ekland-Olson et al., 
spontaneity is lost, and concentration weakens in the 
depression. To overcome this stage, business theatre 
can play an important role in boosting their self-es-
teem or build interpersonal relations within the orga-
nization.

4.6 Acceptance
An employee may not accept the change easily: 

however, (s)he learns to live with it eventually, which 
promotes acceptance as an adjustable and positive re-
sult in organizational change, in an evaluator study by 
Telford et al. This stage makes the employee believe 
that the change is good and it will promote organiza-
tional growth, in an evaluator study by Gleeson. The 
employees will be motivated towards accepting the 
new change and building new meaningful relations. 
However, this stage cannot be achieved directly un-
til the employee goes through all the above stages, as 
mentioned in Kübler-Ross Model (Kübler-Ross Mod-
el after implementing business theatre, Savolainen, 
2016).

This study has hypothesized five stages of the grief 
model after implementing the business theatre. It de-
picts that an employee’s grief cycle can be shortened 
and lower a degree of decline in morale. The rate at 
which an employee goes through shock-denial-an-
ger-bargaining-depression-acceptance-commitment 
phases may become fast with implementing business 
theatre, especially because business theatre discusses 
the unspoken problems of an organization during the 
change process. It gives these problems a voice and 
puts them in front of employees and their managers in 
the form of quick-witted play. These problems are dis-
cussed in an open environment, where the employee 
does not have to bear the blame for pointing out such 
issues, which is useful for the employees, as his reputa-
tion in front of higher authorities in the organization 
remains unharmed.

Time taken by each employee to go through the 
five mentioned stages in Kübler-Ross Model may get 
reduced, as business theatre allows him to communi-
cate strongly with each other. Interestingly, when the 
employee relates his problem with a scenario shown 
in a play (s), he often gets connected. He feels that (s) 
he is not the only one mentally struggling with the 
change process. (S) he understands that rather every-

one is going through the same phase, thereby attaining 
mental relief. Thus, business theatre helps employees 
believe in the change process. They may become ready 
to fight with the emotional imbalance and decide to 
work more efficiently.

5 Conclusion and recommendation
This article discusses Lewin’s contribution to or-

ganizational change management and his finding on 
force-field theory about how the employees impart 
the driving forces and restraining forces during orga-
nizational change. It further connects the thread with 
Classic Kübler-Ross Model to analyze employees’ be-
havior during the change process by emphasizing the 
five stages of grief. It put forwards new insights on the 
role of business theatre in organizational change man-
agement by asking how business theatre can act as a 
healer and help employees overcome the emotional 
turmoil they go through during organizational change.

Business theatre is an important managerial tool 
to solve organizational problems, including the issues 
faced daily and during change management. Employ-
ees are going through the change process experience a 
wide range of fluctuations in their emotions, making 
them less efficient during the process, which then acts 
as a resisting force to the organizational change. The 
study discusses how the time taken by an employee 
to go through shock-denial-anger-bargaining-depres-
sion-acceptance-commitment phases gets reduced 
with the help of business theatre. Also, the organiza-
tion should keep in mind to seek feedback from the 
employees. It will help them to understand the impact 
of business theatre activity on employees’ work life. 
The feedback from them will further help the organi-
zation check if the business theatre activity has been 
effective. It should also be noted that business theatre 
may not act similarly for every employee in the orga-
nization and yield different results.

This hypothesized model can be further validated 
by quantifying the employees’ performance after im-
plementing business theatre activity on organizational 
change, which can also be examined by conducting a 
one-on-one interview of the employees in the organi-
zation to get their insights.
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Abstract
COVID-19 pandemic has significantly affected the tourism and 
hospitality sectors across the globe. Due to the increase in the 
number of COVID positive cases, governments of countries have 
imposed strict lockdown globally as a precautionary measure to 
control the spread of the coronavirus, which has led to restric-
tions on travel and mobility of individuals from one place to the 
other. One of the countries that have been severely affected due 
to the lockdown is the economy of Nepal. Being a tourist-friendly 
nation, every year, Nepal’s tourism and hospitality sector contrib-
utes significantly to its GDP. With a restriction on travel and can-
cellation of bookings, one of the most important departments 
under this sector, the hotel industry, is currently struggling to 
survive due to loss of revenue. The present study tries to under-
stand the challenges and strategies planned by the hotel indus-
try stakeholders in Nepal. A primary survey conducted with ho-
teliers from 10 hotels reveals major concerns about maintaining 
a steady financial performance and expectations for government 
aid to help this sector come back to normalcy.
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1 Introduction

1.1 Growth of the hospitality and tourism 
sector in Nepal

Nepal is home to some of the famous mountain 
ranges in the world. The extraordinary diversity of the 

country and its rich culture are some of the major at-
tractions for tourists from all over the world. Known 
as the birthplace of Lord Gautam Buddha, Nepal is 
host to UNESCO heritage sites such as Chitwan Na-
tional Park and Sagarmatha National Park alongside 
landmarks like World Peace Pagoda and Pashupati-
nath Temple. Because of its geographical diversity, the 
country has attracted numerous mountaineers, rafting 
enthusiasts, trekkers, and religious tourists worldwide 
[1]. The tourism industry has been one of the major 
contributors to the economy of Nepal. It contributes to 
25% of the GDP of Nepal. His study mentions the ‘Ne-
pal Tourism Master Plan’ initiated by the Nepal gov-
ernment in 1972 to promote this sector. In addition 
to that, from 1976 to 1981, the Government of Nepal 
launched the ‘Nepal Tourism Marketing Strategy’ [2].

1.2 Hotel industry in Nepal
The evolution of the hospitality sector in Nepal can 

be traced back to the 1950s. Since then, it has laid the 
foundation for the international hotel chains in the 
country. As tourism has had a significant contribution 
to Nepal’s economy, the ‘Tourism Master Plan’ in 1972 
initiated by the government of Nepal has emphasized 
the need to establish a hotel industry to boost the tour-
ism industry in Nepal. The government has introduced 
numerous training and skill enhancement programs 
in the Hotel Management and Tourism sector in the 
country. [3] In 1974, the establishment of the Tara Gaon 
Committee, formerly known as Tara Gaon Culture and 
Tourism Center, was instrumental in promoting the 
hotel industry in Nepal. One of the major contributions 
was the setting up of the Hyatt Regency Hotel of Kath-
mandu. However, it was the private sector of the hospi-
tality industry in Nepal, which majorly contributed to 
establishing hotels like Dwarka Hotel, Soaltee Oberoi 
Hotel, and Del’ Annapurna [4]. These hotels led to an 
unprecedented transformation in the modern hospital-
ity sector of Nepal. Based on the norms set by Indus-
trial Enterprise Act (1992), the hotel industry was pri-
oritized to receive incentives and duty concessions on 
imported commodities. Further, they are also entitled 
to receive prior benefits on electricity, water supply, and 
communication equipment for smooth functioning. 
Also, the government mentioned that the hotel indus-
try would receive incentives for the operation of their 
services in rural areas specified by the government [5].
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The hotel industry is one of the significant sectors 
in the tourism industry. United Nations and World 
Tourism Organization have established a Standard 
Classification of Tourism Activities (SICTA) to specify 
the requirements and 

classify the industry in primary, secondary and 
tertiary sectors. According to SICTA, the primary re-
quirement to promote tourism is to meet the required 
criteria of the number of hotels and beds. It is noticed 
that there has been a constant growth in the number of 
hotels and beds throughout the years [6].

1.3 COVID-19: start of the pandemic
As imposed by the government, many countries 

are in partial or total lockdown due to the COVID-19 
pandemic, which has severely affected the hospitali-
ty sector as tourists are refraining from traveling. Al-
though some countries started relaxing the lockdown 
rules, the immediate increase in the number of cas-
es led to the re-imposition of lockdown. Since many 
countries and localities became dependent on hospi-
tality over the years, any restriction on tourism will af-
fect them severely. According to a report published by 
Statistical, there was a forecast of a loss of 75.8 million 
jobs in the tourism sector worldwide [7]. Individuals 
working in the hospitality sector fall under the catego-
ry of low-wage earners compared to other industries. 
Their earning is on ‘paycheck-to-paycheck basis. Due 
to their low educational level, they had limited em-
ployment opportunities, barely much savings to fall 
back during COVID.

As COVID-19 continues to spread across the globe, 
hotel occupancy rates have declined considerably. Ac-
cording to the president/CEO of the World Travel and 
Tourism Council, Gloria Guevara, the hotel industry 
worldwide is fighting to survive the crisis, and nearly 
50 million jobs are in danger [8]. Reduction in tour-
ism has affected the hotel industry and further has 
slowed down economic activities. When it comes to 
external threats, the hotel industry has faced several 
types of unforeseen threats such as epidemics, terror-
ist threats, and natural disasters over the years. Such a 
threat compels the hotel industry to rethink its strat-
egies and adopt various measures to combat such a 
crisis. When it comes to factors concerning health, for 
example, epidemic, the foremost concern of tourists 
will be regarding the safety of their health. Therefore, 
researching strategies to control such circumstances 
should be of utmost importance for the hotel industry 

and researchers [9]. According to Choi, Hoffman et 
al., Zemke et al., hygiene and cleanliness are two ma-
jor factors that influence a customer’s decision to avail 
of a service. Therefore, the hotel industry should focus 
primarily on the hygiene factors to bounce back from 
this crisis and regain customer’s confidence, observed 
Jiang and Wen. The hotel industry should also focus 
on providing quality health facilities and proper sani-
tization in order to attract tourists

1.4 Purpose of research
The purpose of this research is to understand how 

the COVID-19 pandemic has affected the hotel indus-
try of Nepal and how the stakeholders are planning 
to frame policies in order to sustain in this time of a 
global economic crisis [10].

2 Review of literature

2.1 Global scenario
Sigala conducted a study to understand how 

COVID-19 has affected the tourism and hospitality 
sector. They reviewed empirical literature and tried to 
explore fundamental values and assumptions, which 
are important for the tourism industry, and how the 
policymakers can frame policies to help the transition 
of such sectors during COVID times. The paper also 
discusses innovative technology and its implementa-
tion to guarantee safety and a healthy environment. 
Kumar conducted a study focused on the importance 
of the tourism sector to the Indian economy as it sig-
nificantly contributes to India’s GDP. He emphasized 
the effects of coronavirus on the stakeholders associ-
ated with the hotel industry. He indicated the chances 
of fewer job opportunities, as companies looking for 
cost-cutting strategies will lead to a higher number 
of layoffs and staff reduction. This paper further dis-
cussed necessary strategies to be taken by the govern-
ment to revive the hotel industry. A study was conduct-
ed by Tsionas on how the tourism and the hospitality 
sector can cautiously begin to function considering 
various factors associated with the same. Findings 
suggest that it is possible to a certain extent for a hotel 
to function while earning ‘nonnegative profit’; howev-
er, the same would vary from hotel to hotel. To operate 
in the same level of profit as the pre-COVID period, it 
would require operating at nearly 33% of its capacity. 
Due to COVID, there would be various constraints, 
which will circumvent a hotel to function to its max-
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imum potential. However, if a hotel fails to operate at 
nearly 33%, government aid should be implemented to 
boost the overall profitability. Jiang and Wen conduct-
ed a study to understand how the marketing style and 
management in the hotel industry are changing due to 
COVID. They analyzed multiple studies done on hotel 
marketing and ‘hospitality service trends.’ They high-
lighted the necessary approaches required in order 
to ensure safety and welfare during such a crisis [11]. 
The hospitality sector requires adapting with various 
preventive measures in order to overcome the current 
crisis. The findings of their study brought out the im-
portance of aligning strategies of hotels with factors 
like the safety of the consumers, wellness of custom-
ers, contactless service, etc. A study was conducted by 
Nicola et al. to examine the socio-economic effects of 
COVID-19 by discussing the effect of coronavirus on 
different industries such as education, manufacturing, 
medical, food, tourism, real estate, and agriculture. 
The demand in the manufacturing sectors has dras-
tically decreased. In contrast, there is a considerable 
increase in demand for food and medical products. 
The study found a significant fall in the hotel indus-
try globally. Since February, revenue generated by the 
hotel industry in the United States fell by 11.6%, an 
estimated loss of $1.5 billion. The hotel industry of 
the United States is seeking financial aid of approxi-
mately $150 billion to revive from the crisis. The hotel 
industry in China has reported a massive drop-in oc-
cupancy rate by 89%. The hotel industry in Germany 
reported a decline in the occupancy rate by more than 
36%. Hotels in Italy have been one of the worst victims 
of COVID-19, as it has reported an occupancy rate of 
6% only. However, London’s hotels have suffered from 
lesser magnitude. This city has managed to maintain 
an occupancy rate of 47% during such a crisis [12].

The impact caused by COVID-19 with the previ-
ous pandemics the world has experienced compared to 
Gössling, Scott, and Hall and further pointed out how 
this pandemic could bring a change in the economy 
and tourism. Their study referred to the survey con-
ducted by the Norwegian Tourism Organization, which 
shows businesses such as hotels, car rentals have expe-
rienced a cancellation of about 41% by March 5, 2020. 
By March 26, 2020, there was a 75% estimated reduc-
tion in hotel and restaurant staff. As the hotel industry 
has faced a major impact of COVID-19, these sectors 
consider different possibilities and opportunities to re-
vive from this crisis. A study conducted by Krishnan et 

al. predicted that by 2023, the hospitality sector might 
completely recover from the ongoing pandemic. They 
surveyed experts to understand the recovery of the 
hotel industry in the United States. The study implies 
that the situation in the US might improve because the 
virus has been contained, and travel restrictions (do-
mestic and partially international) will be lifted respec-
tively by June and July 2020. However, if the pandemic 
continues, then recovery may be delayed until 2023 
or beyond. The researchers suggested that the econo-
my class hotels are expected to revive from this situa-
tion faster than the luxury class hotels. The occupancy 
rates recorded in May illustrate that luxury class hotels 
and economy class hotels of the United States have an 
occupancy rate of 15% and 40%, respectively. The oc-
cupancy rate of hotels has decreased, leading to a re-
duction in their earnings. According to the report, the 
general manager of Goldfinch Hotel, Mumbai, revealed 
that the hotel is partially operational and is currently 
facing de growth of 80%. The owner of Roseate Hotels 
and Resorts mentioned that the occupancy rate is cur-
rently not more than 10%. Multiple hotels are teaming 
up with delivery services as well. Hyatt and Hilton have 
intended to make revenue by home delivery of food 
items by joining forces with Zomato and Swiggy. New 
Delhi Aero city has initiated paid quarantine facility 
in cooperation with the government [13]. The report 
also emphasizes that the hotel industry in India will not 
begin its recovery phase before October 2020. It might 
even prolong till the end of 2020. According to a re-
port published in Economic Times (2020), the hotel 
industry should adopt numerous health safety mea-
sures and sanitation techniques to encourage tourists 
to check in to hotels. The hotels should initiate prac-
tices such as checking fever at the entrance, provide 
sanitizer, thorough sanitization of rooms and hallways; 
staff should be wearing surgical gloves, masks or face 
shields, etc. Federation of Associations in Indian and 
Tourism Industry (FAITH) has also demanded the PM 
for financial aid to help restore the hotel industry from 
this crisis caused due to COVID-19. It also discusses 
how technological advancement can help to boost hy-
giene and no-contact services in hotels. Such practices 
can be possible by installing machines in the entrance 
for self-check-in through QR codes; create mobile apps 
to operate several services and facilities. In conclusion, 
this paper gives an insight into how the hotel industry 
can overcome this crisis and operate under a controlled 
environment [14].
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2.2 Performance of hotel industry post 
covid-19 in Nepal

Nepal faced a complete lockdown on March 24, 
2020, after a second case was detected, leading to 
a suspension on national and international flights, 
which resulted in cancellations of hotel bookings by 
tourists, followed by sudden unemployment and loss 
of income thousands of households in the country. 
There was a drastic fall in tourism of 2% in Janu-
ary 2020 compared to the previous year. Due to the 
pandemic, the GDP of Nepal has faced a potential 
loss of US $460 million. It has also led to the can-
cellation of the ‘Visit Nepal Campaign.’ A study was 
conducted by Ulak on the outbreak of coronavirus 
COVID-19 and discussed its impact on Nepal’s tour-
ism industry. The study also focused on the neces-
sary steps taken by the Nepal government in order 
to combat the situation caused by the spreading of 
coronavirus by providing intensive care units, iso-
lation and quarantine facilities, PPE kits, and other 
medical facilities with the help of the Ministry of 
Health and Population and with the contributions 
from the World Bank and WHO. The author has 
conducted a review by collecting data from various 
published journals and information drawn from me-
dia sources. Findings emphasized the immense im-
pact that travel restrictions have had on the country’s 
economy due to COVID. According to a report pub-
lished in Economic Times (2020), the hotels in Ne-
pal have completely shut down from March 21, 2020. 
The hotel staff has been asked to stay on leave until 
further notice to reduce their pay [15]. Prohibition 
of on-arrival visas and mountaineering expeditions, 
implemented by the Nepal government, has affected 
tourism. Consequently, the hotel industry in Nepal is 
facing severe challenges in its functioning. A report 
published in The Kathmandu Post (2020) highlights 
how the hospitality sector of Nepal has faced a se-
vere attack from the pandemic. The hotel industry is 
seeking financial aid from the government in order 
to sustain itself during this pandemic. The impact of 
coronavirus has been grave, and it is unlikely to re-
cover from the crisis even after the lockdown is lifted 
[16]. Predictions indicate that the hotel industry will 
need at least two years to bounce back from this cri-
sis. It will only happen when the tourists are confi-
dent about visiting Nepal. However, the hoteliers are 
optimistic about the idea of the government’s help to 
revive this crisis [17].

3 Research objectives
a. To understand the growth of the hotel industry in 

Nepal pre COVID-19
b. To study the challenges faced by the hotel industry 

in Nepal due to COVID-19
c. To explore the strategies adopted by hotel indus-

tries in Nepal in order to sustain during and post 
the pandemic

4 Research methodologies

4.1 Formulation of questionnaire
Based on the literature review, the following factors 

were identified, and questions were framed accordingly:
• Growth of the Hotel
• Number of Employees
• Financial Performance of the hotel (This included 

the growth of revenue over the years and change in 
revenue during and post COVID-19)

• Strategies and Challenges (This included major 
challenges faced by the hotels and what strategies 
they are planning for the revival of the same)

4.2 Sample size and sampling technique
Since the study wanted to get inputs from em-

ployees of the hotel industry (mainly the ones who 
are part of the decision-making authority), the sam-
ple size was targeted to be 12. These hotels fall under 
a mixed category of 5 stars and three stars. They were 
approached for data collection over telephone and 
e-mail. The sampling technique used was Non-Ran-
dom and a mix of Snowball and Convenience Sam-
pling [18].

4.3 Data collection
Questionnaire (Annexure 1) was floated to 10 

hotels by e-mail. Out of the 10, only 6 responded. 
A separate e-mail asking for consent (Annexure 2) 
to put the details in the paper was also sent to the 
respondents from these 6 hotels. The respondents 
requested to keep there and the hotels’ names con-
fidential [19].

A personal interview was conducted with the 
First Vice President of the Hotel Association of Nepal 
(HAN), Mr. Binayak Shah. His responses on the fol-
lowing factors were recorded.
• Loss of Revenue
• Revival Strategies
• Revival Period
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4.4 Analysis
General information about the respondents and 

hotels is put in a tabular form, and key points as men-
tioned by the respondents are highlighted. The inter-
view responses of the 1st Vice President of HAN on 
losses and strategies are also highlighted [20].

5 Results and discussion

5.1 General information
Three respondents were positive about revealing 

their and the hotel’s name in the study. The other three 
requested to keep it confidential. Details can be seen 
in Table 1. Respondents included manager, Guest 
Relation Agent, Guest Relations Officer, Front Line, 
Director Sales & Marketing, and Sales & Marketing 
Manager. Four hotels were established during the late 
90s and the other two in 2007 and 2010. The lowest 
number of employees was 70 in H1 (Airport Hotel), 
and the highest number of employees was with H5, at 
400 [21].
Table 1
Details of the hotels and respondents

Respon-
dent

Hotel Designa-
tion

Year of 
Establish-
ment of 

the Hotel

Number 
of Em-
ployees

R1 (Ram 
Kumar 

Banjara)

HI (Airport 
Hotel)

Manager 2010 70

R2 H2 Guest 
Relation 
Agent

1998 350

R3 (Pan-
cham 
Lama)

H3 (Pokhara 
Grande)

Director 
Sales and 
Marketing

2007 170

R4 H4 Front line 1998 350

R5
H5

(Radisson 
Hotel, Kath-

mandu)

Guest 
Relations 
Officer

1998 400

R6 
(Ashutosh 
Acharya)

H6 (Goda-
vari Village 

Resort)

Sales and 
Marketing 
Manager

1995 102

Source: Primary data collected by the authors

5.2 Financial performance
The annual growth of revenue for the hotels ranged 

between 7% and 20%. According to all the respondents, 
their hotels had a good performance till pre-COVID 
times with foreign and local tourists visiting. When it 
comes to during and post COVID performance, some 
said that their hotels were performing “bad” [R2] or 

“not good” [Airport Hotel] on the financial front; for 
some, it has come down to the point of “utilizing cri-
sis fund” [R5] One of the respondents, Mr. Pancham 
Lama from Pokhara Grande said that they are “hope-
ful at the moment” [R3] about improvement in reve-
nue figures. 

5.3 Challenges
Respondents were asked to choose from the list of 

challenges and add any other information they would 
like to share. All of them mentioned “Loss in Reve-
nue (due to cancellation of bookings)” as a common 
concern. “Retaining Employees” was the second chal-
lenge mentioned by two respondents [R2, R5, and 
R6]. For some, “Maintaining Goodwill” [R4] was 
considered another challenge that could come in the 
way of their reputation. According to Ashutosh Acha-
rya (R6), the hotel was still operational for a month 
post COVID, where people visited due to conferences 
and À la carte. Almost all the respondents thought it 
would take a minimum of two years or more for the 
hotel industry in Nepal to get back to normalcy [22].

5.4 Strategies
Except for two, [R4 and R6], all other respondents 

expressed that government aid is expected to revive 
the hotel industry. “Financial Support” [R1, R2, R3, 
R5], “Reduction in Taxes” [R2], “Providing Mini-
mum Salary during the Pandemic” [R5], “Subsidy 
and Loan” [R3] were some of the requirements that 
they are expecting from the Government. When it 
came to government regulations, all of them were 
aware of the rules. However, one of them specifically 
mentioned the importance of “Practical Training” 
[R5] to make the staff well-versed in the new norms 
of functioning. Another respondent expressed con-
cern over the “Changing Norms due to Inevitable 
Circumstances.” However, there was a concern from 
one of the respondents who expressed that they are 
not expecting any government help since they did 
not get any during the crisis that followed the natu-
ral disaster.

As per the respondents, “Preventive Measures” 
[R4], “Following Safety Protocols/Following Safe-
ty Measures” [R2, R3, and R6], “Following Govern-
ment laid Protocols” [R1], “Upgrading the Service 
Standard of the hotel” [R3], and “Assuring Safety 
within the Premises of the Hotel” [R5] and “Giving 
Minimum and Exciting Offers” (R5 and R6) were the 
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strategies that they plan to adopt in order to ensure 
a decent footfall of the customers post the pandemic.

5.5 Interview with Mr. Binayak shah, 1st vice 
president of hotel association of Nepal (han)

Interview conducted with the 1st Vice President of 
HAN focused on understanding the loss of revenue 
faced during COVID-19 lockdown and the strategies 
designed to revive this industry. 

5.6 Loss of revenue
According to him, the entire airline, tourism, and 

hotel industry incurred a combined loss of approxi-
mately 41 billion NPR (Nepalese Rupee). He men-
tioned that it would take a minimum of two years to 
revive the hotel industry in Nepal. UNWTO also re-
ported the same

5.7 Government policies
According to Mr. Shah, talks will provide 50 billion 

NPR and a 5% interest rate for working capital. Expec-
tations are there for a subsidy, and a minimum salary 
should be paid to the people working in this sector. He 
also mentioned government policies in allowing for 
paid holidays and travel facilities for civil servants to 
contribute to the revival policy.

5.8 Strategies
Promoting domestic tourism and religious tourism 

have gained priority as part of the strategy for reviv-
al. Nepal is a hub for religious places like Halesi Ma-
hadev, Pasupatinath Temple, Manakamana Temple, 
Muktinath, Lumbini, etc. Thus, investing in safe travel 
to these places can lead to an increase in footfall of 
people.

6 Conclusions
The study used individuals working in the ho-

tel industry to understand better how this sector has 
been battling the lockdown period and what policies 
can help bring it back to a normal state. According 
to most, there has been a huge loss in revenue for the 
entire hospitality sector in Nepal after the pandem-
ic. The struggle is ongoing, just like other countries 
that are highly dependent on tourism and hospitality. 
Government aid is one of the most important sourc-
es of any crisis management. For the present scenario, 
government intervention is necessary. Likewise, for a 
country like Nepal, where the hospitality sector con-

tributes significantly to its GDP, government interven-
tion and government aid can be a major source fund, 
which will help to manage this crisis. The individuals 
working in the hotel industry in Nepal expect sub-
sidies and government help in providing minimum 
salary to avoid job loss for employees. Tourism being 
one of the primary sources of income for the econo-
my of Nepal, providing safe travel facilities to religious 
places and domestic tourism should be an important 
agenda for the Nepal government. One of the primary 
targets of visit Nepal 2020 was increasing the number 
of hotels and hotel beds to promote and accommodate 
an increasing number of tourists, which is impacted 
due to the pandemic. These hotels had to face a de-
cline in revenue due to loss of bookings. Like some of 
the hotels trying to attract customers again by provid-
ing minimum offers, the rest focus on ensuring safety 
and hygiene within the premises since customers will 
be more inclined to avail a service, which will ensure 
the safety regarding their health. Due to COVID-19, 
the health and hygiene factor will be extremely im-
portant. As seen from the responses of most of the 
respondents, this is one of the major targets to regain 
customers’ confidence. Since most do not see the ho-
tel industry reviving any time before 2021, it is now 
of utmost importance that policies be implemented, 
keeping in mind the requirements of hotel service pro-
viders and the customers.
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Abstract
Employee work motivation and job satisfaction are dynamic 
and demanding goals for a business. It has been much more 
daunting in today’s dynamic workforce. A business is a wonder-
ful workspace that serves the expectations of each employee 
and motivates each one to achieve its objectives. The present 
research illustrates the desires and aspirations of various em-
ployees regarding work encouragement and satisfaction from 
the organization. The focus is on understanding specific char-
acteristics, needs, and expectations of Generation Y, which in 
today’s context are considered to be critical. There is also an 
emphasis on learning how and what motivates workers in Gen-
eration Y. In addition, racial and geographic diversity is often 
taken into consideration in this report. The company that rec-
ognizes the requirements and can help its workers improve is 
producing greater performance. In this analysis, a technique 
of the interview is used. A group of 254 workers from different 
backgrounds and ages is evaluated for the quantitative model. 
Any variables suggesting relevant HR behaviors are taken from 
earlier research in this report. In the study of human personal 
variations in organizational efficiency, the “locus of influence” 
aspect is often taken.
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1 Introduction
Generation cohorts are people born in crucial 

growth cycles that experience common social or his-
torical developments, according to Schaie. The notion 
of ‘demographic dividend is one of the main explana-
tions why in India we need to consider the character-
istics of Gen Y. By 2025, Gen Y will make up almost 
75% of the world’s population, according to Catalyst 
[1]. India will be the smallest nation by 2021, with 
64% of its working-age population, varying from 
20-35, according to the Economic Survey (2013-14). 
ACCORDING TO DULIN, generation Y can leave or-
ganizations whether they are not involved or are not 
experienced in their role. In the years to come, hiring 
and maintaining ‘Generation Y’ workers would, there-
fore, be central to personnel policies and methods [2], 
according to Mitsakis & Talampekos.

When youth become part of the organization, 
Generation Y workers ought to be employed, in-
spired, and treated differently from previous genera-
tions, as stated by Huntley, Wey Smola & Sutton [3]. 
Each generation’s special abilities and competencies 
are important to the company’s survival, and they are 
abused by them, as stated by Millar, Dr. Vicki Culpin 
& Pološki Vokic. Generational variations in working 
styles and attitudes may contribute to disputes be-
tween generations that threaten organizational suc-
cess, as McGuire, Todnem By, & Hutchings stated. 
Understanding this movement allows organizations 
to create strategies that are aligned with generation Y. 
This vast pool of talent will not only improve India’s 
economic situation but also provide the developing 
nations with human resources in the future [4]. The Y 
generation research will also give workers around the 
valuable world guidance.

The second response to the idea of attendance 
was burnout studies. As compared, or as construc-
tive, to the three aspects of burnout: fatigue, frustra-
tion, and sense of inefficiency, as stated by Maslach 
and Leider and Maslach et al., Schaufeli et al. gave a 
new solution to workforce involvement, arguing that 
work dedication and burnout was independent of 
mind and inversely interrelated [5]. They described 
engagement by vigor, commitment, and absorption 
as an optimistic, satisfying, and work-related state 
of mind. Finally, concentration requires a degree to 
which an individual believes the time flies by rapidly 
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and has problems removing himself from work, as 
stated by Schaufeli et al.

As defined by Wellins and Concelman, Dedication 
is a mixture of engagement, allegiance, competitive-
ness, and possession.’ As stated by Wellins and Con-
celman dedication is the illusory driving factor for 
workers to reach higher (or lower) efficiency.”What-
ever the perception or concept confusion, there is a 
strong consensus that a motivated workforce contrib-
utes to higher longevity and efficiency, lower tension, 
improved consumer loyalty, and more [6]. 

There is a significant expense of not coping with 
involvement. As observed by Crabtree, the 2013 Gal-
lup study on US employees revealed, with a loss mea-
sured in US company efficiency at an annual basis of 
$450 and $550 US, that 70% of jobs are not engaged 
or deliberately disengaged [7]. An organization may 
offer the greatest incentive scheme, recruitment and 
growth strategy, and HR policies; but people cannot 
improve their behavior or learn successfully if they 
do not feel better for themselves. It is not easy to gain 
employee engagement and dedication. The team is not 
ignorant. You know when the situations are correct 
and when to give anything to the business; therefore, 
it is assumed that workers’ participation in the com-
panies is both psychological and physical throughout 
their various positions [8]. Employee loyalty is often 
defined as a dedication to the company in sentiment 
and analytical terms, as observed by Shaw and Fair-
port and often the degree of the workers’ interest in 
their jobs, as observed by Frank et al. The dedication 
of the workers is “one move up from engagement,” as 
reported by Robinson et al. However, it is possible to 
deduce that employee dedication is not anything new, 
but just a particular theme or that “traditional wine in 
a new flask” might be named, as observed by Saks [9].

In a new study performed by Tower Watson in 50 
businesses over a one-year cycle, net profits rose by 
19% and earnings per share (EPS) by about 28%, with 
a strong incentive for workers. Conversely, low-level 
employees have endured a fall in net profits by about 
32% and EPS by 11%, as researched by McConnell. A 
recent study carried out by the Harvard Business Re-
view (HBR) has also increased the loyalty of workers 
of several businesses. The bottom line is improved by 
organizational success and growth [10]. Moreover, a 
report covering 17 multinationals found that 80% of 
workers became more active and less willing to quit in 
the short term, as researched by Hui et al. In addition, 

more comprehensive studies in multiple markets and 
industries will help companies realize the true value of 
employee involvement in their field [11].

1.1 Similar constructs
Employee participation is commonly overlooked 

in common respects, such as work satisfaction, en-
couragement, corporate engagement, and the ac-
tions of OCB. Jobs happiness is a feeling of position 
and duties in a business that contributes to a healthy 
emotional condition as a consequence of employment 
or work experience. According to Paullay et al., work 
motivation is the product of a systematic appraisal of 
the capacity to fulfill needs and is related to a person’s 
professional identification as an employee. Employ-
ment participation is the degree of emotional atten-
tion, commitment, and interaction with one’s actual 
role, as researched by Paullay et al., which, in addition 
to cognition, includes strong employee participation 
[12]. As a precedent to employee engagement, May et 
al. described the commitment as being a state of par-
ticipation that involves a positive and relatively com-
plete commitment to key issues relating to self-em-
ployment, as researched by Brown. Thus, dedication 
should be differentiated from job activity, as job alone 
instead of the organization is the job engagement [13].

1.2 Job satisfaction
The mental condition encompasses the entire vari-

ety of feelings, whether they be optimistic or harmful, 
as researched by Zhang, Yao, & Cheong. Job happiness 
can, therefore, also be characterized as enjoyment or 
dissatisfaction of employees during their jobs. More-
over, satisfaction with the job can also be defined as a 
good feeling for jobs or work experience, as researched 
by Tutuncu & Kozak. In turn, Fisher concluded that 
work satisfaction is a form of attitude and attitudes that 
typically involve two components: an affective (feeling 
and emotional) component and a cognitive (compari-
son, judgment, and belief) [14]. Employment satisfac-
tion can be seen by a chain reaction that motivates a 
need to be fulfilled. This chain incorporates various 
influences or rewards that motivate or encourage an 
individual to perform, as researched by Marzuki, Per-
madi & Sunaryo. Maslow’s early theory of motivation, 
Maslow’s hierarchy of needs, had given a foundation 
for further research on human-motivating causes. 
The hypothesis indicates that human desires focus on 
needs starting from the lowest to the highest degree in 
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an ascending scale. The ladder rises from lower levels 
to higher needs such as physiological needs, stability, 
social need, self-esteem, and upgrading. Persons can-
not pass to the higher stage before all requirements are 
fulfilled at the lower level [15]. If a range of conditions 
is fulfilled, they are no longer a guiding factor, as re-
searched by Marzuki. The motivation-hygiene prin-
ciple of Herzberg is also a hypothesis that applied to 
the relevant literature. This Herzberg hypothesis has 
also been known as a hypothesis of two variables. Her-
zberg’s philosophy of incentive hygiene emphasizes 
two factors that are not part of the same continuum: 
pleasure and unhappiness. The contrary is no happi-
ness with employment; also, disappointment with jobs 
is not frustration with education. Herzberg identified 
two need groups; the motivators refer to individual 
needs for psychological development and job-related 
progress, including appreciation, advancement, etc. 
[16] Another category identified as the Hygiene Ele-
ment relates to essential human biological needs, such 
as employment, healthcare, working standards, etc., as 
studied by Marzuki, Permadi, & Sunaryo. Hygiene de-
fines how much job discontent is avoided by an indi-
vidual, as studied by Zhang, Yao & Cheong. Literature 
also refers to work success and corporate efficiency 
or other significant work attitudes and activities such 
as absenteeism, attrition, and lawsuits, as studied by 
Zhang, Yao & Cheong. The literature explains how 
necessary a job satisfactorily is to function [17].

Gallup’s research stated to Branham that organiza-
tions’ improved staff loyalty hit 86% consumer reviews, 
76% more financial performance, 44% more output, 
and 78% more safety records. The bosses should then 
take note of employee satisfaction at work. The un-
happiness of employee employment may contribute 
to disasters in a company that seriously impacts ev-
eryday jobs, which may involve loss of engagement in 
their tasks, pause in arriving at work, mild-to-serious 
isolation, and reduced job efficiency [18]. All this can 
contribute to the departure of workers from the com-
pany, which creates a high turnover of employees, as 
studied by Gregory. In the case of non-employees, the 
company’s efficiency and expenses would most defi-
nitely be affected, as studied by Tutuncu & Kozak. 
Employers have the challenge of empowering workers 
and achieving strong employee satisfaction. There-
fore, managers need to consider the factors influenc-
ing employee satisfaction. By recognizing the causes, 
businesses should make effective adjustments to avoid 

dissatisfaction among workers and low employee sat-
isfaction, as studied by Dawal & Taha. The research 
suggested job satisfaction as the explanatory depen-
dent variable [19].

2 Literature review
“New” job trends, such as the fewer profession 

boundaries, as studied by Tams & Arthur, evolve with-
in this generation and this specific group, as studied by 
Lyons & Kuron. , you choose to collaborate with CSR, 
which is good for the business. Workers see work/
life balance choices of this generation as a significant 
measure of an individual’s work efficiency, career suc-
cess, workplace fulfillment, and engagement, and as a 
necessity for ethical decision-makers, as recorded by 
Smith. However, suppose they are compelled to priori-
tize friends and family, as recorded by Crum packer & 
Crum packer, over jobs. In that case, Gen Y partners 
struggle early in their marriages with dual-career prob-
lems, as recorded by Clarke. However, while members 
of Generation Y are attempting to reconcile their jobs 
with their lives, their dedication to job achievement 
would lead them to jobs more and more long hours 
and miserable ties with their job and life, as recorded 
by Sturges & Guest. Continued learning and growth 
at work, fascinating, demanding, and complex assign-
ments, social interactions, and the actions of managers 
shared stability about jobs and schedules. As recorded 
by Vicki Culpin, Carla Millar, Kai Peters, and Kultalahti 
& Viitala, a decent job and living standards are essen-
tial factors for these activities. Generation Y stressed 
schooling and confidence in the expertise and abilities 
of the workers, as recorded by Smola & Sutton. Gen-
eration Y representatives gain respect and recognition 
in their roles [20]. They are also described as optimis-
tic and impatient and promised immediate benefits, 
including lounge, advancement, and pay, as recorded 
by Gursoy, Maier & Chi. The social importance of gen-
eration Y is more influential, in an evaluator study by 
Altimier, Wong, Gardiner, Lang, & Coulon. In certain 
fields, including multi-tasks, the Y generation reacts to 
visual stimuli. It extracts knowledge more efficiently 
than older generations. They are less capable of com-
municating face-to-face and deciphering nonverbal 
messages, in an evaluator study by Smola & Sutton.

Studies project that millennials are very willing 
to climb the corporate ladder and strongly need to 
interact with an organization that visually enhances 
self-definition (an important individual, particularly 
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considered an objective of introspection or reflection) 
differentiates them from others. Strong brands attract 
Gen-Y, who represents their choices of profession. 
This collection is strongly empirical, straightforward, 
and unambiguous. They appreciate communicating 
at work and providing a friendly, joyful, and accessi-
ble culture at work. They are inspired by introducing 
learning and growth systems and studying all under 
their banner to strengthen their competencies [21]. 
Single research by Singh, Bhandarker, Rai, and Jain 
about the preference for personal importance for Gen-
eration Y in India revealed that personal and social 
growth values are highly important in terms of how 
people view their workplace characteristics.

2.1 Generational theory
The word ‘generation’ has two essential components. 

Firstly, a traditional place in the historic periods and, 
secondly, “a distinct understanding of the historic sta-
tus formed by what occurred and witnessed back then,” 
in an evaluator study by Strauss & Howe. These two 
things relate to a general individual that renders people 
in their attributes, feelings, beliefs, and faith identical to 
an age. Although the seminal thesis of Strauss & Howe 
in Anglo-American countries on generational theory 
(1991) was validated, recent research in several other 
non-American countries has expanded this analysis, 
which indicates that generational theory is applicable 
in India. In the Indian background, there are relatively 
few findings on generational theory [22].

2.2 P-O fit theory
The integrative evaluation of person–fit (P – O fit) 

concepts and measures has been carried out by Kristof, 
describing P-O fit as “compatibility among people and 
organizations that occurs when at least one company 
provides for what the others need or have similar funda-
mental characteristics or both.” P-O fit theory was intro-
duced to clarify the need to consider generation Y char-
acteristics for a strong organizational P-O match. Fitness 
to P – O benefit is connected to organizationally appro-
priate results, in an evaluator study by Cooper-Thomas, 
Van Vianen & Anderson; Dawis & Lofquist; Westerman 
& Cyr. Generation Y workers are the core feature of most 
companies, in an evaluator study by Rigoni & Adkins.

3 Research methodologies
The purpose of this analysis is to recognize the 

reasons for employee interaction with the multi-gen-

erational and diverse workforce, which ensures that 
people of several various ages, races, academic histo-
ry, and gender can recognize the purpose and crite-
ria. The findings of this study would inspire people to 
invest in the organization and enable an increasing-
ly global and international workforce to be handled 
more efficiently.

3.1 Sample
The research was composed of survey workers from 

numerous private and government agencies. Employ-
ees vary because their age demographic is significant. 
These workers come from numerous countries. All 
workers earn basic tuition, though some have a degree 
in engineering or even post-graduate school. Online 
surveys were used to gather data for the analysis.

In the current analysis, the online approach is used 
for the collection of data. The explanation for using 
these two methods is as first conceptualized in the 
current study; workers are of various age classes, such 
as young adults are digitally competent and familiar 
with the media. A questionnaire studied previously in 
the Agrawal and Ojha research has been hired. Pilot 
research with 150 respondents checked the question-
naire and assessed its reliability. Factors were consid-
ered to be acceptable for their stability and authen-
ticity, even in terms of interpersonal ties. Finally, the 
present analysis hired 100 questionnaires. The duties 
and positions of the interviewees span from general 
assistants, assistants, managers, administrators, and 
managing director. This study conceptualized that 
the degree of dedication amongst workers may differ 
when various generations function concurrently. The 
study was focused on numerous classes of age as 21-34 
y (Gen Y). In terms of (a) 95% level of confidence and 
(b) 5 % error margin, the sample obtained satisfies the 
normal demand of sufficiency of the study.

Since the above seven multi-item variables were 
utilized in the first analysis of the sequence, it was 
determined to reassure before utilizing the data pro-
duced in this research. We used two criteria as a con-
sistent test for every system to consider a component. 
First of all, the Cronbach’s alpha coefficient should be 
equivalent and/or greater than 0.60 for the measure. 
If the cut-off point can be met, the item(s) can be dis-
carded by removing one or more item(s). Second, the 
average association of items should be equivalent to 
or greater than 0.30 for the eventually preserved col-
lection of items. Applying all criteria, variables were 
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reduced from 8 to 7. The cumulative amount of their 
components declined from 39 to 35, as outlined below.

4 Analysis and findings
Table 1 includes a description of the key outcomes 

of this analysis. The employee participation calcu-
lation demonstrates the workers’ degree of commit-
ment. They are committed (32.25%) as far as com-
mitment is concerned, which indicates that employees 
enjoy the type of work they are then allocated. They 
enjoy accountability and challenges; they regard em-
ployment as a source of social identification, a plat-
form for self-expression, and for attaining success in 
life. In certain instances, honesty, diligent work, and 
dignity are known to be the golden keys to success in 
your profession. Third, but not least, they consider 
that a decent career is a compliment.

The workers often demonstrate an internal locus of 
influence with a very large mean value of 96.56%. Per-
sons with this attribute assume that everything they 
experience in existence (whether positive or bad) is 
the product of their endeavor. Many citizens feel that 
they would have to bring in good work and additional 
time to benefit, such as a raise, a raise in salaries, etc. 
In terms of its six dimensions, one of them is very fine, 

about the internal perceptual environment of the or-
ganization, which is a citizenship activity of the com-
pany (98.5%). Three others are ranked strong out of 
the five remaining lengths. They are ships of an em-
ployee disposition (96.8%) and power locus (96.56%), 
and compensation and benefits (92.24%). There are 
respectable scores of 88.4% and 86.75% on the other 
two metrics-objectivity and job growth.

The participants have a strong degree of construc-
tive internal regulation locus. The six-dimensional 
scores for the organizational environment range dra-
matically from good (98.5%) to poor (86.75%).

As Table 2 shows, the vector locus of control is the 
principal indicator of employee engagement. In ad-
dition to the data platform, we have obtained details 
on staff profiles under six headings: era, race, training 
level, job period, jobs, and citizenship. The relation-
ship between the six variables and employee engage-
ment was tested with the help of difference-of-mean 
tests (t). In all these analyses, there has been no statis-
tically relevant correlation except age. It can be argued 
that the involvement of workers in the context of the 
workforce we studied does not impact their popula-
tion; their job satisfaction levels and predictors, there-
fore, vary following the age of the job.

Table 1
Mean score, standard deviation and other descriptive statistics for each of the selected variables (N=250)

S. No. No. of Items Initially No. of Items 
Retained Score Range Cronbach’s 

alpha Mean Score Std. deviation Mean Score 
as %

1 Engagement 9 1-27 .77 32.25 4.31 119.44
2 Locus of Control 3 1-9 .73 8.69 2.02 96.56
3 Career Development 4 1-12 .81 10.41 2.89 86.75
4 Job Characteristics 5 1-15 .71 14.52 2.67 96.8
5 Objectivity 5 1-15 .72 13.26 3.23 88.4
6 Pay & Benefits 7 1-21 .81 19.37 4.22 92.24

7 Organization 
Citizenship Behavior 2 1-6 .78 5.91 1.48 98.5

X Score as % = Mean Score/Upper Limit of the Score Range x 100

Table 2
The critical predictors of employee engagement (N=250)

Sl. No. Predictor Zero-Order Correlation(A) Std. Beta Coefficient(β) Individual Contribution(A x B)
1 Locus of Control .451 .285(.01) .123
2 Job Characteristics .499 .280(.01) .140
3 Pay & Benefits .427 .151 (.050) .064
4 Organization Behavior .378 .145 (.022) .055
5 Age .191 .151 (.033) .029

R2 = .37 Adjusted R2 = .35 F8, 103= 23.83 ** DW= 2.0

*** P<.001 * P<.05
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Other variables that influence employee work mo-
tivation are job characteristics β=.28 (.01), pay and 
benefits =.15 (.05), and organization citizenship be-
haviorβ=.15 (.02).

5 Discussion and conclusion
This analysis aims to define generation Y’s mindset 

and driving factors in the Indian sense. The study of 
open-ended problems indicates multiple driving caus-
es, life span, career expectations, and performance as-
sessment for generation Y. Research shows that excit-
ing jobs, decent working environments, high pay, and 
promising opportunities are mostly driving factors in 
generation Y. The latest literature is less aligned with 
the income demands of generation Y. Some researchers 
say that salaries do not matter more than other char-
acteristics, like serving privacy, in an evaluator study 
by Eisner. Others say that salaries are significant, in an 
evaluator study by Hite & McDonald. Other aspects 
that inspire this group are work protection, prosperity, 
success, recognition, difficulties, and obligations.

The research was conducted to understand factors, 
which affect the involvement of employees among 
different workers. The survey contained 254 execu-
tives. The outcomes of this analysis overall are very 
compatible with the theoretical ideas addressed in 
the report. They have good figures on the attitude test 
and with the personal attribute. The five-dimensional 
mean scores vary from 86.75% (career development) 
to 98.5% (citizenship behavior of organization). This 
result shows that some procedures and activities in 
human resource management may be changed sub-
stantially. The psychological framework for under-
standing whether workers wish to cooperate more or 
less, whether they find their job appealing and wheth-
er they have ample money to do the job. In addition, 
where an individual enjoys socio-economic incentives 
and wishes the company to be returned in the form 
of a pledge, he is obligated to do so. In addition, an 
organization’s climate has a major effect. If workers 
perceive a comfortable atmosphere, cooperation, and 
learning experiences, they prefer to remain with the 
business longer.

It is important to maintain the autonomy of work 
to choose when and where to function in an evalua-
tor study by Wey land. Opportunities for self-growth 
and utilization of their abilities are relevant to them. 
Also, Plew indicated that workers of Generation Y 
search for work to leverage their talents. They demon-

strated that in their workplace, they need to be rele-
vant and respected. They are searching for a partici-
patory representative who understands, responds to, 
and works with them in an evaluator study by Beck 
& Wade. Research also reveals that workers in Gen-
eration Y tend to do their job, benefiting them. They 
assign considerable emphasis to make the planet a bet-
ter place through their work. In an evaluator study by 
Hurst & Nice, Spiro finds that Generation Y needs to 
“immediately affect initiatives, in which they engage 
and requires immediate fulfillment and an incentive 
for excellence.” After identifying the job and creating 
information, you tend to operate together on team-
based initiatives and activities, in addition to continu-
ous constructive reinforcement and evaluations of the 
individual success in the workplace for the most part, 
according to Miller et al. The millennial workers re-
quire protection and security at work. They are more 
community-focused and operate in teams. Therefore, 
the previous research proposed that businesses ought 
to concentrate on developing a friendly and enjoyable 
environment at work, according to Rai, and giving 
them the chance to collaborate with their colleagues 
by text messages, video messenger, and blogging, ac-
cording to Skiba & Barton. Table 1 displays life con-
ditions, performance metrics, passion for the job, and 
driving generation Y variables.

The two noticeable markers of workplace frus-
tration are high unemployment and poor efficiency. 
Therefore, all companies must recognize the variables 
that affect work satisfaction properly. Organizations 
should identify the effects in advance through recog-
nizing the causes and taking steps to help and improve 
employee happiness. Employee satisfaction is the 
long-term remedy for retaining creativity and grow-
ing success and efficiency to support and improve an 
enterprise.    
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Abstract
Sleep is the most important but often neglected element of 
an individual’s overall health and well-being. Lack of sleep or 
poor sleep can adversely affect health in an individual and lead 
to various diseases. At the same time, sleep problems are not 
uncommon among students. The factors leading to poor sleep 
among management students who have a comparatively tight 
schedule are still unclear.
The paper aims to understand the factors leading to poor sleep 
among management students. The study has been focused 
on the management students (MBA’s) studying in the different 
management colleges of the state of Maharashtra. A total of 
297 management students were surveyed. Apart from factor 
analysis, the Kessler distress scale was used for Measuring Psy-
chological distress.52% of the respondents fell in the category 
of likely to have a mental disorder. Managements can draw in-
ference from this and implement strategies to make sure this 
number reduces. 
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1 Introduction
Sleep deprivation is when you are not getting 

enough sleep. When an individual gets less sleep, it 
can lead to various health issues. Sleep deprivations 

can result in an inability to pay attention, losing out on 
memory power, unwanted mood swings, and in some 
cases, can also lead to depression. Sleep deprivation 
or poor sleep quality can also lead to diabetes, weight 
gain, cancer, Alzheimer and this list is non-exhaustive.

This study aims to study the factors that lead to 
poor quality of sleep among management students. 
Since management students have a rigorous sched-
ule compared to students on graduation days, there is 
an obvious reason they are prone to a hectic sched-
ule. However, a hectic schedule is one reason we try 
to comprehend other factors that lead to poor quality 
sleep.

Factors responsible for affecting the quality of sleep 
in students have mostly been attributed to social me-
dia and the weight of academic curriculum, especially 
among university students. The research done in the 
past has suggested that poor sleep disturbances are 
most common when it comes to students of Universi-
ty [8]. A survey was conducted among university stu-
dents. It suggested that students reported delayed sleep 
problems and excessive daytime sleepiness, which has 
become common in MBA students because of their 
tight schedules [9]. However, there have hardly been 
any studies regarding factors that lead to poor sleep 
experiences among management students [2]. Hence, 
we felt a need to identify those factors and do a com-
prehensive analysis to understand better how the poor 
sleep issue can be improved.

Getting complete and quality sleep is one of the 
most important and often neglected needs of the hu-
man body. It is responsible for the daily living activ-
ities. Not having enough or poor sleep can also lead 
to various diseases like diabetes, cancer, Alzheimer’s 
disease, etc [11].

Good sleep also has a sounding impact on the 
quality of life.

Quality sleep also helps in and is quintessential for 
an individual’s emotional, psychological, and cogni-
tive well-being. Ability to learn and memorize, cellu-
lar repair, and normal and effective brain functioning 
results from quality sleep. Apart from normal brain 
functioning, sleep also affects the physical well-being 
of an individual. Deprivation of sleep or poor sleep 
quality is associated with increased daytime sleepi-
ness, poor concentration, increased fatigue, and lower 
neuro cognitive performance [13].
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Disordered sleep is a phenomenon that can result 
in major issues, like psychological functioning and 
cognitive behavior. In some cases, it goes to the extent 
of affecting physical health [14].

There is a specific reason why management stu-
dents have disturbed sleep. Their tough and hectic 
curriculum, several extra-curricular activities, lack of 
time, and in many cases, lack of time management. 
There are various other factors: physical environment 
factors, psychological factors, biological factors, and 
one of the most important social factors [15].Now, it is 
high time when professionals from the health industry 
learn about development in populations and under-
stand the factors that lead to poor sleep experiences.

People do not consider lack of sleep even a prob-
lem. They boast about it, not realizing the severe effect 
that lack of sleep can have on an individual’s health. 
When it comes to management students, it is quite 
common to wake up late for assignments or exams. 
There is time for everything. When you work late till 
night for whatever reasons, ultimately, there will be a 
time when your body will start showing negative ef-
fects [10].

Poor sleep or poor sleep quality not only makes 
you sluggish, but you also feel tired throughout the 
day. The key is to understand how much sleep you 
need as a student, adult, and older adult. People who 
get less than 6 to 7 hours of sleep are at a greater risk 
than they think.

The study has been done to find the level of psy-
chological stress they are in and the factors responsible 
for poor sleep in management students and study [12].

2 Literature review

2.1 Sleep patterns and habits in high school 
students in Iran (2008)

When it comes to the amount of sleep that students 
get in different countries, there is a great variation. 
Talking about Finish [1] students, the duration was 8 
hours and 30 minutes, which was 9 hours more than 
the Swiss [1]. When we talk about the Japanese [2], 
the duration comes to 6 hours and 20 minutes. Korean 
students had 4.8 to 6.2 hours.

In a multinational study, this number was 5.4 hours 
[4]. The Chinese students had 7.5 hours, and the num-
ber was 7 to 8 hours for American students [6]. In ad-
dition to this, it was found that sleep duration was not 
gender-related [3].

One of the studies showed that as the students 
moved to higher classes, students started to be awake 
late till night and woke up early. The sleep time got re-
duced. The study was conducted on Korean teenagers. 
It was also found that boys woke up late as compared 
to girls [3]. The study revealed that 61% of Korean stu-
dents who did not have the habit of waking up at night 
in the previous two weeks showed a different pattern. 
The numbers increased from 51.2% to almost 80%, 
and the students were across grades 9 to 12.

It was found that girls had longer sleep latency as 
compared to boys [3]. The percentage of sleepiness in 
the daytime was reported to be 19.9% [6]. This num-
ber kept on increasing with increasing age in adoles-
cents [1]. 

2.2 Daytime sleepiness and sleep quality 
among Malaysian medical students (2009)

A study conducted found that not getting enough 
sleep or poor sleep is directly related to downgrading 
academic performance, accidents on the road, poor 
social interaction, and psychological distress. Some 
studies say that this phenomenon is found in most 
populations. However, it could not be established in 
medical students and was not documented in Malay-
sia [3].

It was found that clinical students who self-report-
ed that they had psychological distress and were not 
getting proper sleeping faced the problem of daytime 
sleepiness. One of the reasons attributed is that the 
students were stressed with clinical training.

2.3 Effects of an irregular bedtime schedule 
on sleep quality, daytime sleepiness, 
and fatigue among university students 
in Taiwan (2009)

There are multiple inadequate sleep hygiene be-
haviors which primarily include sleeping for too long 
in the daytime, consuming alcohol in excess quanti-
ty just before bedtime, and lying on the bed for other 
activities apart from sleep like watching TV, studying, 
eating, etc. [3]. When treating insomnia, right sleep 
hygiene was an important element [4]. However, the 
surprising thing was that these factors did not create 
any effect for normal patients or subjects, and the re-
sults were highly inconsistent [5]. Two main reasons 
processes regulate sleep. The first one is called the ho-
meostatic drive, and the second one is called the cir-
cadian system.



260 | Cardiometry | Issue 22. May 2022

2.4 A Study on the Sleep Patterns 
and Problems of University Business 
Students in Hong Kong (2010)

A study was conducted on the undergraduate busi-
ness students of China in Hong Kong. The question-
naire prepared was self-reported. The students were 
asked to fill the questionnaire during class lectures 
through an online mode. There were a total of 620 stu-
dents who took part, and their mean age was 19.9 years. 
Out of all the students, 2/3 reported sleep deprivation.

Pittsburgh Sleep Quality Index was greater than 5. 
Factors like living on campus and attending morning 
lectures were attributed to this finding. Students also suf-
fered minor psychiatric disturbances. Sleep debt, i.e., was 
>= 75 minutes. Sleep debt = (weekday-weekend bed-
time) It was concluded that there is an urgent require-
ment of an education curriculum, which lays importance 
on university students’ sleep and stress management.

2.5 Sleep Patterns and Predictors 
of Disturbed Sleep in a Large Population 
of College Students (2010)

As per the PSQI index, the percentage of people 
segregated as poor sleepers were about 60%. It was also 
found that there was a significant delay in bedtimes 
and rise times, especially during weekends. Students 
also reported that they were taking recreational drugs 
and prescriptions in order to alter sleep/wakefulness. 
The respondents classified as poor sleepers also re-
ported physical and psychological health issues, which 
has been a common pattern even in previous studies.

One of the study’s critical findings was that aca-
demic stress and emotional disturbance greatly im-
pacted their health. The surprising part was that fac-
tors like exercise, consumption of caffeine and alcohol, 
and a consistent sleep schedule were not the factors, 
which predicted sleep quality. [6]

It has been observed that lack of sleep, not fixed 
sleep, and wakeup patterns, which were predominant-
ly present in the young adolescents, were also present 
in the college-going students because the quality of 
sleep, mental and physical health are closely related. 
Hence, there is a strong and urgent need for programs 
that take care of this population too.

2.6 Sleep habits and sleep problems among 
Palestinian students (2011)

This study aimed to identify sleep problems among 
students based on what ethnicity they had and what 

cultural beliefs they held [7]. The respondents were 
adolescents who were from 9 ethno cultural groups. 
It was found that youths from Europe and America 
were more likely to have insomnia when we compared 
them with the students that were Chinese Americans. 
The study considered gender, age, and socio-econom-
ic status the students had [8]. 

There is a rising issue of increasing stress levels 
among university students, who are full-time students 
only going through poor sleep quality because of this. 
However, there has been little research, which has fo-
cussed its attention on this group of students. Studies 
have focussed on children, adults, or respondents of 
different categories [15].

2.7 How is Your Sleep: A Neglected 
Topic for Health Care screening (2011)

Just like depression, the problem of poor-quality 
sleep has been ignored for a long time. However, as 
medicine, psychiatry, and psychology are maturing, 
there is enough scientific proof confirming how im-
portant role sleep plays in an individual’s well-being 
and overall health. Several people are suffering from 
sleep disorders but remain undiagnosed. Perhaps 
there are even a larger number of people who are fac-
ing the issue of insufficient sleep. However, because of 
their lifestyle and behavioral choice, they do not value 
the importance of sleep. One in every 20 patients re-
port that they visit the doctor because they face the 
issue of poor sleeps quality.

2.8 Sleep Deprivation Induces Fragmented 
Memory Loss (2020) 

Episodic memory is increasingly affected due to 
sleep deprivation. However, still, the question prevails 
whether lack of sleep changes the qualitative nature 
of forgetting. The study considered various elements. 
The forgetting of episodic memories was studied 
across several intervals. An important observation 
was that associative memory was affected due to over-
night sleep deprivation. Sleep deprivation or poor 
sleep induces what is called fragments among the item 
memories and their associations. Episodic memory 
was indeed affected qualitatively [9].

The objective of this research has been listed below:
• To study the factors leading to poor sleep in man-

agement students.
• To determine the psychological distress level 

among management students.
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3 Research methodologies

3.1 Research design
A descriptive research design has been used while 

conducting this study. Statistical techniques such as 
exploratory factor analysis have been used. A sur-
vey was conducted randomly on 297 management 
students from the different Management colleges of 
Maharashtra. The convenience sampling technique 
has been used for collecting data. The data collec-
tion is targeted towards students in the age range of 
18-30. The data was collected for 297 management 
students from the different management colleges of 
Maharashtra. 

3.2 Data collection tool
In order to collect primary data, a questionnaire 

was designed. The questionnaire was adopted from 
the journal titled” The contributing factors to poor 
sleep experiences in university students,” authored 
by Insaf Altan, Nursan Cinar, and Cemile Dede. The 
questionnaire had different sections, and the first sec-
tion captured the demographic data like name, age, 
and gender. The subsequent sections collected the 
various factors contributing to poor sleep. Statistical 
Program for Social Sciences (SPSS) has been used for 
data analysis. 

A questionnaire was created using Google Forms. 
It was divided into four parts. The first part was for 
demographic information like name, age, and gender. 
The second part consisted of 4 sections with questions 
about the physical environment, social life, and bio-
logical factors. The psychological section further con-
sisted of ten questions, and these were Kesseler’s psy-
chological distress measurement questions.

The questionnaire was then circulated on a ran-
dom basis to management students studying in var-
ious management colleges of Maharashtra. The first 
section had environmental factors-related questions. 
Like how much noise by roommates affects your sleep. 
The respondents had to answer on a 5-point Likert 
scale.

The second section talks about biological fac-
tors like fatigue, overeating, hunger, etc. Section 
3 explored social factors like loneliness, trouble at 
work, financial distress, and the last section was to 
understand the psychological factors. This section 
was designed using the Kesseler distress measure-
ment scale. Likert scale was used for all four sections, 

which consisted of 5 points. Point1 indicating no ef-
fect of a factor, and 5 indicating extreme effect. Table 
1 shows depicts the age and gender profiles of the 
respondents

4 Result and findings

4.1 Sample statistics

Table 1
The table above depicts the age and gender profiles of the 
respondents

Age

 Frequency Percent Valid 
Percent

Cumulative 
Percent

18-24 187 63 63 63
25-30 107 36 36 99
30+ 3 1 1 100
Total 297 100 100  

Gender

 Frequency Percent Valid 
Percent

Cumulative 
Percent

Female 158 53.2 53.2 53.2
Male 139 46.8 46.8 100
Total 297 100 100  

4.2 Reliability test
Case Processing Summary
Table 2 shows the case processing summary.

Table 2
Case processing summary N denotes total respondents.

Cases Valid 297 100.0
Excluded 0 .0

Total 297 100.0

Scale: ALL VARIABLES

4.3 Reliability statistics
The reliability test was conducted. The condition 

that the minimum Cronbach’s alpha value should be 
0.6 was considered; during the reliability test, this 
condition was achieved as the score obtained was .863, 
which is indicated in the Table 3.
Table 3
Reliability statistics, N denoted the number of variables

Cronbach’s alpha No. of Items
63 25

4.4 Descriptive statistics
Table 4 shows the standard deviation of the vari-

ables
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5 Factory analyses

5.1 KMO and Bartlett’s test 
Table 5
KMO and Bartlett’s test, sig denotes significance, DF is for the 
degree of freedom
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy.

.759

Bartlett’s Test of Sphericity Approx. Chi-Square 3429.478
df 276
Sig. .000

5.2 Kaiser-Meyer-Olkin (KMO) measure 
of sampling adequacy

KMO should be > 0.5 for appropriateness of factor 
analysis

KMO value is .759
Hence factory analysis can be used.

5.3 Bartlett’s test of sphericity
Table 5 shows the 3429.478 is the approximate 

chi-square statistic obtained. The calculated value for 
the degree of freedom is 276. This value is considered 
significant at 0.05 levels. KMO statistic value is 0.759, 
which is larger than 0.5. Hence, we can confirm the 
appropriateness of factor analysis for the analysis of 
the correlation matrix. Table 6 represents the initial 
and extracted values of the variables.

5.4 Communalities
Table 6
The table represents the initial and extracted values of the vari-
ables.
 Initial Extraction
Noise by roommates 1.000 .797
Type of material 1.000 .634
Roommate light 1.000 .735

Table 4
Mean and standard deviation of the variables

N Mean Std. Deviation Skewness
Statistic Statistic Statistic Statistic Std. Error

Noise by roommates 297 3.66 1.234 -.731 .141
Type of material 297 3.93 1.104 -.777 .141
Roommate light 297 3.76 1.209 -.842 .141
Exposure to smoke 297 3.94 1.265 -1.070 .141
Room scent 297 3.57 1.206 -.688 .141
Tea coffee 297 3.20 1.266 -.292 .141
Fatigue 297 4.31 .770 -.998 .141
Overeating 297 3.59 1.121 -.451 .141
Alcohol 297 3.59 1.257 -.665 .141
Hunger 297 4.06 .986 -1.151 .141
Family problem 297 4.05 1.050 -1.265 .141
Financial distress 297 3.93 .941 -.732 .141
Loneliness 297 3.48 1.241 -.546 .141
Trouble at work 297 3.94 1.090 -1.243 .141
Feeling tired 297 3.47 1.087 -.554 .141
feeling nervous 297 3.20 1.070 -.063 .141
Not able to calm down 297 2.68 1.212 .153 .141
Feeling hopeless 297 2.98 1.267 -.049 .141
Feeling restless 297 3.41 1.112 -.367 .141
Feeling restless, cannot sit 297 2.76 1.264 .101 .141
Feeling depressed 297 2.64 1.244 .120 .141
Everything an effort 297 3.22 1.075 -.208 .141
Could not cheer up 297 2.64 1.277 .178 .141
Feeling worthless 297 2.65 1.413 .292 .141
Valid N (listwise) 297
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 Initial Extraction
Exposure to smoke 1.000 .786
Room scent 1.000 .686
Tea/coffee 1.000 .827
Fatigue 1.000 .486
Overeating 1.000 .631
Alcohol 1.000 .632
Hunger 1.000 .609
Family problem 1.000 .827
Financial distress 1.000 .832
Loneliness 1.000 .679
Trouble at work 1.000 .661
Feeling tired 1.000 .520
Feeling nervous 1.000 .687
Notable to calm down 1.000 .743
Feeling hopeless 1.000 .605
Feeling restless 1.000 .757
Feeling restless, cannot sit 1.000 .678
Feeling depressed 1.000 .707
Everything an effort 1.000 .504
Could not cheer up 1.000 .713
Feeling worthless 1.000 .732

Extraction Method: Principal Component Analysis.

The communality value should be more than .5 to 
be considered for further analysis. The extraction val-
ues of 23 variables are above 0.5 here.

5.5 Total variance explained
As we can observe from the Table 7, seven factors 

have eigenvalue above 1. Eigenvalues indicate total 
variance attributed to a factor.

5.6 Rotated component matrix
Table 8 shows we can observe that seven factors 

have been extracted. Five variables are correlating with 
the first factor. We see three variables in correlation 
with factor 2. 2 variables correlate with factor 3, and 
Factor 4 has two variables that co-relate with it. Final-
ly, the fifth factor has two variables that correlate with 
it. There is no variable for factor 6, and there is only 
one variable in factor 7. Hence, we will ignore them.

Based on the Exploratory Factor analysis, we have 
five factors for our study. These are the factors that are 
most responsible for poor sleep in management stu-
dents.

Table 7
Eigenvalues and extraction sum of squared loadings

Component
Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
1 6.581 27.420 27.420 6.581 27.420 27.420
2 2.462 10.259 37.678 2.462 10.259 37.678
3 2.098 8.740 46.419 2.098 8.740 46.419
4 1.665 6.936 53.354 1.665 6.936 53.354
5 1.395 5.815 59.169 1.395 5.815 59.169
6 1.248 5.198 64.367 1.248 5.198 64.367
7 1.021 4.252 68.619 1.021 4.252 68.619
8 .905 3.770 72.389
9 .775 3.228 75.618
10 .737 3.071 78.689
11 .676 2.818 81.507
12 .615 2.563 84.070
13 .573 2.388 86.458
14 .474 1.976 88.434
15 .459 1.912 90.346
16 .423 1.762 92.108
17 .389 1.620 93.728
18 .352 1.469 95.196
19 .257 1.073 96.269
20 .225 .936 97.205
21 .211 .880 98.085
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5.7 Factor 1: psychological
Table 9 shows the factors related to an individual’s 

psychological well-being; the variables mentioned 
below indicate those factors. Psychological well-be-
ing has been a point of discussion. It is one of the 
most concerning issues when it comes to sleep pat-
terns.

Variables included: feeling restless, not able to calm 
down, feeling nervous, feeling depressed, and feeling 
hopeless.

Table 9
Psychological Factors and loading values

Variable Loading

Feeling restless .781

PsychologicalNot able to calm down .777

Feeling nervous .770

Feeling depressed .711

Feeling hopeless .708

Component
Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
22 .192 .801 98.886
23 .145 .602 99.489
24 .123 .511 100.000

Table 8
7 extracted factors and the variables that correlate with them are shown above.

Component
1 2 3 4 5 6 7

Feeling restless .781
Notable to calm down .777
Feeling nervous .770
Feeling depressed .711
feeling hopeless .708
Feeling worthless
Could not cheer up
Everything an effort
Feeling restless, cannot sit.
Feeling tired
Noise by roommates .826
Type of material .776
Roommate light .754
Trouble at work
Alcohol .749
Overeating .720
Hunger
Financial distress .882
Family problem .855
Exposure to smoke .818
Room scent .795
Loneliness
Fatigue
Tea/coffee .867
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization. a

a. Rotation converged in 9 iterations.



Issue 22. May 2022 | Cardiometry | 265

5.8 Factor 2: physical environment
Table 10 shows physical environment factors, are 

crucial factors that help in determining the quality of 
sleep. Variables included: Noise by roommates, Type 
of material, Roommate light
Table 10
Physical Environment Factors and loading values

Variable Loading
Noise by roommates .826

Physical 
EnvironmentType of material .776

Roommate light .754

5.9 Factor 3: biological
Overeating, alcohol, and hunger are biological fac-

tors that affect the quality of sleep an individual can 
get. Not having regular food, consuming alcohol can 
drastically affect the quality of sleep in Management 
students in Table 11.
Table 11
Biological Factors and loading values
Variable Loading
Alcohol .749

Biological
Overeating .720

Variables included: Alcohol, Overeating

5.10 Factor 4: social
Table 12 shows Social life is an integral part of an 

individual’s life. It plays a crucial role in the overall 
well-being of an individual. However, these factors 
are quirt general in nature; these factors also affect the 
sleep of management students.

Variables included: Financial distress, Family prob-
lems.
Table 12
Social factors and loading values

Variable Loading
Financial distress .882

Social
Family problem .855

5.11 Factor 5: olfactory
Table 13 shows the olfactory factors and loading val-

ues; Smoking or exposure to smoking is also an import-
ant factor that can affect sleep in management students.

Variables included: Exposure to smoke, room scent.
Table 13
Olfactory Factors and loading values

Variable Loading
Exposure to smoke .818

Olfactory
Room scent .795

6 Analysis of kesseler distress test
Kesseler distress test was conducted to measure 

Psychological distress among the respondents. A total 
of 10 questions were asked, and the response was col-
lected using a Likert scale consisting of 5 points.

The minimum score that can be obtained is 10, and 
the maximum is 50. The Table 14 gives how to read 
the result.
Table 14
Score chart and magnitude of disorder for Kessler Psychologi-
cal distress management test.

Score Magnitude of disorder
10 - 19 Likely to be well
20 - 24 Likely to have a mild disorder
25 - 29 Likely to have a moderate disorder
30 - 50 Likely to have a severe disorder

As per the study response of 297 management stu-
dents was collected, and here are the findings

7 Results
Table 15 shows the scores of respondents for Kes-

sler psychological distress test. As we can see, more 
than 52% of management students fall in the last cat-
egory, which indicates that they have a severe mental 
disorder, which is a growing concern.
Table 15
Scores of respondents for Kessler psychological distress test

Score Magnitude of disorder
10-19: 14% of students fall in this category
20-24: 16% of students fall in this category
25-29: 15% of students fall in this category
30-50: 52% of students fall in this category

So as per the Kessler distress scale 

8 Discussions
The study’s main aim is to comprehend factors that 

are causing lack of sleep or poor sleep experiences 
among management students. The study demonstrat-
ed several factors leading to poor sleep experiences in 
management students. It was found that psychologi-
cal factors like feeling nervous, feeling depressed, and 
feeling hopeless were the most common, leading to 
poor sleep among management students; as per the 
analysis by Kessler, distress management test more 
than 50% of management students fall in the last cat-
egory, which indicated that they have a severe mental 
disorder, which is a growing concern.

Apart from psychological factors, the other fac-
tors were physical environment factors like the noise 
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made by roommates in the room. Each individual has 
a different time of going to bed depending on their 
preferences. However, when we consider the case of 
management students residing in hostels, the situa-
tion is different. The students share a common room; 
the noise made by other roommates affects the sleep 
of fellow roommates and leads to poor sleep quality. 
Also, the type of bed mattress and pillow affects the 
sleep quality since individual preference varies.

Other crucial findings of the study were the biolog-
ical factors like overeating, staying hungry, and con-
suming alcohol. 29% of the respondents reported that 
they had an extreme effect on their sleep after con-
suming alcohol. 47% of the respondents reported that 
fatigue had an extreme effect on their sleep.

When it comes to social factors impacting sleep, 
35% of the respondents reported that loneliness had 
an extreme effect on their sleep quality. Since the pa-
per is primarily targeted towards management stu-
dents, it was found that 45% reported that their sleep 
was affected extremely because of work-related or ac-
ademic issues. 

One of the most important factors was olfacto-
ry factors, like the smell in the room and exposure 
to smoke. These were also the factors that adversely 
affected the sleep among management students. 37% 
of the respondents reported extremely affected by the 
room scents (sweet, perfume, humidity, naphthalene). 
46% of the respondents reported that exposure to 
smoke extremely affected their sleep.

The study’s important revelation was that most of 
the students greater than 50% fall in the category of 
having a mental disorder.

9 Managerial implication and future scope
The study was designed to comprehend factors, 

which lead to poor sleep in management students. The 
findings of the Kessler distress management test re-
vealed that 52% of the management students fall in the 
category of likely to have a mental disorder. Hence, the 
management of various business schools can draw an 
inference from this and design the curriculum to make 
sure that there is fewer burdens on the students from 
the academic purpose. Five major factors were discov-
ered that lead to poor sleep in management students: 
psychological factors, social factors, biological factors, 
Physical environment factors, and olfactory factors.

One of the key findings of the study was that phys-
ical environment like noise in the room, type of bed 

mattress or pillow is an important element in deter-
mining the quality of sleep, hence not only manage-
ments of business schools but also of corporate or-
ganizations can consider this point and work on the 
physical environment elements that are provided to 
their employees.

This study took into consideration the variables that 
were identified using the existing literature. However, 
several other variables can be studied to comprehend 
better the factors leading to poor sleep in management 
students. More demographic, management student pro-
file related and organizational (Business schools) factors 
could be included in future research on this topic.

Kessler’s psychological distress test helped in mea-
suring the psychological distress that the respondents 
were going through. The test is very significant since 
the findings showed that 52% of the respondents fell 
in severe mental disorder. Another reason why the 
test holds great significance is that Management of 
B-schools can understand the level of psychological 
distress of management students and teachers and 
staff. Corporate can use this test for their employees. 

This study was conducted in which the respon-
dents belonged to various management colleges of 
Maharashtra. However, the geography can be extend-
ed to the other states of India or even the other coun-
tries in the future. This study was quantitative. In the 
future, a qualitative study can be performed with the 
possibility of having focused group discussions.

10 Conclusions
The study aimed to comprehend the various factors 

that lead to sleep deprivation or poor sleep in manage-
ment students. There have been studies done in the 
past, but those either considered children or graduate 
students. There have not been many studies that have 
specifically been directed towards management stu-
dents. This study was done to fill that research gap. 

One critical revelation was the Kesseler distress 
management test results, which found that 52% of the 
management students were in the state, which indicat-
ed that they severely have a mental disorder.

The results of this study can be used by manage-
ment, especially business schools in India, to develop a 
curriculum that promoted enough rest and a balanced 
schedule so that students do not experience prolonged 
poor sleep.

It is the need of the hour to realize how import-
ant an issue is of quality sleep, time management, and 
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stress. It should be included in the educational curric-
ulums to ensure students’ sleep and rest patterns are 
not affected. We have often ignored the importance of 
sleep, and students are also encouraged to sleep less 
in studying, which has led to a behavioural change in 
students. They also neglect the importance of sleep.

We genuinely hope the knowledge imparted from 
the findings of this study contributes to the body of 
knowledge. The concern of the quality of sleep among 
the management students is dealt with more severity, 
which helps create a healthy curriculum. This study 
was conducted with a sample size of 297; a more com-
prehensive study should be performed to understand 
the untouched elements of poor sleep better.
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Abstract
This study aims to understand the students’ attitude towards 
e-learning under the forced environment of the COVID-19 pan-
demic. This study gives a fresh insight into e-learning, considering 
the lack of comprehensive research on the influencing variables 
that impact the user acceptance of e-learning by learners in the 
Indian Universities during COVID-19 pandemic. The rational mod-
el has been constituted based on the Technological Acceptance 
Model (TAM) and Self-Determination Theory (SDT) to study the 
effective influence of Autonomy, Relatedness & Competency on 
the construct of TAM. The result showed significant relations of 
the self-determination variables with perceived ease of use & per-
ceived usefulness, which further helps us establish a relationship 
between intrinsic & extrinsic factors of SDT framework with attitude 
and satisfaction level of Indian University students towards e-learn-
ing. This study will assist in bridging the gap between the under-
standing of organizations and actual factors impacting students’ 
learning process during the pandemic of COVID-19.
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1 Introduction
In recent times, e-learning or Information & Com-

munications Technology (ICT) has increasingly gained 

a crucial place in the education system across the globe. 
The suspension of physical classrooms across various 
universities has affected millions of students. The shift 
to e-learning mode came out as a propitious choice for 
the universities. The education sector has developed and 
reformed with the advent of recent digital technologies 
such as Live-stream; the universities were quick to shift 
to e-learning. According to Daniel et al., the higher edu-
cation sector was approaching online learning for a long 
time to simplify education and make it more accessible. 
Universities have instituted strategies to blend in e-learn-
ing with the traditional pedagogical practices in order to 
continue the education program of their enrolled students 
without any setbacks, as stated by Roca & Gagné [1].

Universities around the globe are facing economic 
turbulence due to the worldwide lockdown. The adoption 
of pedagogical structure & the embodiment of e-learning 
systems are essential for the sustainability of universities, 
as observed by Racero et al. According to UNESCO, over 
154-crore students worldwide are being affected by the 
closure of educational institutes. E-learning has a huge 
capability to help university students in continuing their 
formal education. However, the actual effectiveness of 
this system depends on many uncontrollable factors like 
the student’s attitude towards the system, student’s moti-
vation - be it intrinsic or extrinsic [2]. Universities need 
to understand and analyze these factors for implementing 
and developing a better online learning system. 

As the suspension of physical classes due to this 
pandemic was unanticipated, the quantum of research 
work with consideration of this new factor of compul-
sion to attend online classes is relatively less in num-
ber; thereby, a gap is created that needs to be addressed 
to accelerate further the educational programs of stu-
dents at the similar pace. The classes are conducted 
on platforms like Zoom, Google Meet, MS-Teams, etc. 
The students have access to live & recorded lectures, 
class notes & information, and assessments, thus facil-
itating communication with co-learners & faculty [3]. 

In this research, the focus is on understanding the at-
titude, satisfaction, and motivation of students towards 
e-learning under forced conditions by analyzing the re-
lationship between Self-Determination Theory (SDT) & 
Technology Acceptance Model (TAM) proposed frame-
work. For several decades, researchers like Deci & Ryan 
have established a significant relationship between stu-
dents’ & various positive learning outcomes [4]. 
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When high motivation is observed in students, they 
tend to grasp topics in a more consistent manner and 
achieve higher academic performance. We try to under-
stand the more consistently the need to feel ownership 
of one’s behavior”), competency (“the need to produce 
desired outcomes and to experience mastery”) & related-
ness (“the need to feel connected to others”) on satisfac-
tion in students pursuing formal education via e-learning. 
The perceptions and attitude of the instructor regarding 
e-learning plays a determining role in students’ e-learn-
ing usage; as researched by Albirini et al., Therefore, it is 
believed that teachers’ preparedness to employ e-learning 
can affect the program outcome [5]. We can identify mul-
tiple theoretical frameworks that were proposed to help 
in explaining and predicting the individuals’ attitudes & 
accept proposed to help explain and predict most import-
ant are the Theory of Reasoned Action (TRA), as in an 
evaluator study by Ajzen & Fishbein & it is various exten-
sions, the Theory of Planned Behavior (TPB), as studied 
by Ajzen and TAM, as recorded by Davis. The TAM is 
being adapted fromTRA, asserts that the significant deter-
minants of an individual’s acceptance of the information 
system in education are Perceived usefulness (PU) & Per-
ceived ease of use (PEOU). Similarly, Self-determination 
theory highlights psychological needs mandated for opti-
mal best efficiency, well-being &growth of any individual 
in a new environment, according to Deci & Ryan [6].

2 Literature review
The ICT or e-learning literature has highlighted that 

researchers in this domain have been trying to understand 
the behavioral intention of use and attitude towards it. 
According to Areepattamannil & Khine, there is a varia-
tion of behavior observed among individuals & groups, 
respectively. Generally, the usage behavioral intention and 
attitude are studied through certain additional constructs 
that address the acceptance of emerging technologies in 
new environments, as stated by Malaquias et al. The fun-

damental and influential theoretical model predominant-
ly used to explain e-learning acceptance is TAM [7].

The TAM, developed for studying the intention of 
any new technology, is developed on the principles men-
tioned in the “Theory of Reasoned Action,” as observed 
by Davis. Since then, it is used meticulously by many 
researchers in developing the predictive frameworks 
about the usage intention of any emerging technology, 
for example - mobile devices, Internet, open software or 
enterprise systems in disciplines like business, medici-
nal sector, educational sector, and economical sector, as 
researched by Malaquias et al. In the past studies, TAM 
had been employed to a vast array of purposes, such as 
measuring the perceptions of simulation-based learning 
amongst clinical students, or evaluating the acceptance 
of mobile technologies by teachers, etc [8].

Since our study is linked to students’ emotions and 
attitude regarding the acceptance of e-learning un-
der forced situation (Compulsion of online education 
due to COVID-19 pandemic), SDT is incorporated to 
associate few external factors that complete and ele-
vates the drafted framework. In recent years, the TAM 
blended with SDT has been extensively used in the lit-
erature. Strong compatibility in them has been found, 
as in an evaluator study by Nikou et al [9].

2.1 TAM
The TAM model can be considered a major factor 

behind the successful execution of the Information 
system (IS) and understanding its users’ acceptance. 
Being a widely accepted framework, TAM focuses pri-
marily on the psychological interplay of an individual 
with new emerging technology. TAM helps us to un-
derstand how the user accepts information technol-
ogy. The original TAM model comprises constructs 
namely PEOU, PU, Attitude (ATT), and Behavioral 
Intention to Use (BI) & Actual Use (AU) as shown in 
Figure 1 [10].

 Fig. 1.Original TAM model
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Research suggests that the two factors majorly in-
fluencing the ATT of the users toward using virtu-
al-based learning are PU and PEOU, as studied by Da-
vis [11]. Apart from these two factors, in several of this 
domain-related research, many other external con-
structs have been included to modify the TAM, affect-
ing e-learning acceptance. These external constructs 
can be related to supporting technology, learner char-
acteristics, subjective norms or aiding environment, 
etc. Previous research has emphasized the importance 
of analyzing and reviewing the impact of the moti-
vational drivers on usage intention of e-learning sys-
tems, as recorded by Huang, but there lies a research 
gap that can be detected in the current pandemic situ-
ation COVID-19. Hence, further research is required 
for extensively understanding the influencing factors 
towards usage intention of e-learning for formal edu-
cation under forced conditions [12].

2.2 SDT
SDT model, according to Deci & Ryan, is a con-

temporary macro-theory of motivation that signifies 
the methodical analysis of the dimensions of human 
motivational needs & welfare in the prevalent commu-
nal ecosystem [13]. The determinants of motivation in 
Self-Determination Theory are stated to be autonomy, 
relatedness, and competency. 

2.3 SDT and TAM
Since the conceptualization of TAM, Davis under-

lined the significance of motivation and SDT towards 
individual’s acceptance of e-learning modules. SDT 
and TAM together have been proved as the pillars of 
user’s acceptance of new and emerging technologies 
across various disciplines, such as intention towards 

continual usage of e-learning in office, as stated by 
Roca & Gagné, acceptance of learning by using a mo-
bile device, as observed by Nikou et al. In his research, 
Venkatesh showed that intrinsic motivation could be 
considered as computer playfulness that influenced 
the PEOU and system acceptance [14]. In his re-
search, Lee et al. combined motivational perspective 
in the TAM, represented both intrinsic (perceived en-
joyment) and extrinsic (PEOU & PU) motivations for 
understanding and explaining the students’ intention 
to embrace e-learning, as stated by Zhang et al.

In their research, Roca & Gagné had extended TAM 
to AUTO, REL, and COMP w.r.t continual e-learning 
in the workplace. It was found that all three SDT con-
structs have a direct or indirect influence on PEOU 
and PU [15]. Another study conducted by Sørebø et al. 
demonstrated that all the three SDT fundamental psy-
chological needs with intrinsic motivation are found 
to help anticipate the teachers’ acceptance level re-
garding continuous usage of e-learning. Autonomous 
motivation influenced students’ decisions towards on-
line education significantly, as observed by Zhou. Fig-
ure 2 shows our suggested framework [16]. 

3 Research frameworks

3.1 Autonomy
Autonomy is pertinent to self-regulation, which is 

in variation to forced regulation by external instru-
ments. Autonomy reflects the distinctive acts that con-
trol an individual’s behavior. Although SDT is more 
focused on individual’s approval of the act, it also 
supports contingencies. Sense of ‘learning autonomy’ 
is observed in students in the education field, as re-
searched by Nikou et al. In his research, Racero et al. 

Fig. 2. The conceptual framework
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stated, “Autonomous motivation has a greater impact 
on satisfaction (SATIS), as compared to external moti-
vations.” Therefore, autonomy impacts the satisfaction 
of students in e-learning. Previously, various stud-
ies have proved the significant relationship between 
AUTO and PEOU similarly between AUTO and PU, 
as in an evaluator study by Roca & Gagné. Thus, we 
present the below-mentioned hypotheses [17]:

H1: AUTO has a significant relation with PEOU in 
e-learning

H2: AUTO has a significant relation with PU in 
e-learning

3.2 Relatedness
Relatedness in e-learning pertains to the scope of 

engagement in vivid activities that embraces teamwork, 
collaboration, and communication with co-learners, as 
studied by Sergis. Studies have shown that students have 
predominantly enjoyed social connections and social in-
teractions according to the SDT model. Relatedness has 
also proved to be a strong determinant of students’ ATT 
to continue the educational program, as recorded by 
Roca & Gagné. The intrinsic nature of an e-learning en-
vironment where a student fosters new connections and 
collaboration guides in generalizing relevant behaviors. 
In e-learning, relatedness is considered one of the princi-
pal determinants of students’ behavior. It deals with the 
opinions of co-learners, and according to human psy-
chology. People acknowledge they feel connected to the 
popular opinions of people. In his research, Racero et al. 
have proved significant relation between relatedness & 
PEOU and relatedness & PU. Thus, we present the be-
low-mentioned hypotheses [18]:

H3: REL has a significant relation with PEOU in 
e-learning

H4: REL has a significant relation with PU in 
e-learning

3.3 Competency
According to Nikou et al., competency refers to 

expanding personal capabilities and the desire to be 
self-sufficient. SDT model indicated that competence 
acquiesces individuals to excel at tasks and achieve 
goals comfortably, according to Ryan & Deci. Accord-
ing to Leung & Matanda, certain factors, such as expe-
rience with technology, level of satisfaction, are associ-
ated with competency in the e-learning sector. Studies 
suggested that there lies a significant relation between 
Competency and Satisfaction in the case of learners, as 

stated by Aesaert et al [19]. On similar grounds, studies 
have also proved a significant relation between Com-
petency and the PEOU& PU, as observed by Jeno et al. 
Hence, the below-mentioned hypotheses are formed:

H5: COMP has a significant relation with PEOU 
in e-learning

H6: COMP has a significant relation with PU in 
e-learning

3.4 Instructor characteristics
The instructor’s role has been considered due im-

portant from the researchers’ point of view. It is cru-
cial for the success of virtual learning systems. Various 
studies conducted by many academicians have shown 
that Instructor Characteristics (INST) significantly 
affects learners’ satisfaction, as observed by Sun et al. 
Instructor quality was employed as a distinct element 
by Lwoga, wherein it confirmed that a significant re-
lationship exists between the INST & PU and INST & 
SATIS. A model developed by Park and Roca & Gagné 
proved a significant relationship of Instructor Char-
acteristics with PU and Satisfaction. Thus, we present 
the below-mentioned hypotheses:

H7: INST has a significant relation with PU in 
e-learning

H8: INST has a significant relation with SATIS in 
e-learning

3.5 PEOU and PU
PU is defined as “the degree to which a person be-

lieves that using a particular system would enhance 
his or her job performance,” & PEOU is “the degree to 
which a person believes that using a particular system 
would be free of efforts,” as researched by Davis. The 
previously conducted studies signified the impact-
ful relation between usefulness and benefits, as in an 
evaluator study by Hwang et al. It was concluded by 
Al-Sabawy et al. that PU significantly and directly af-
fects the satisfaction of users. Therefore, in this study, 
we assume that PEOU also impacts user satisfaction. 
Thus, we present the below-mentioned hypotheses:

H9: PEOU has a significant impact on SATIS in 
e-learning

H10: PU has a significant impact on SATIS in 
e-learning

3.6 Satisfaction
Satisfaction has been clearly and significantly reli-

able & validated w.r.t the e-learning domain (Al-Frai-
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hat et al., 2020). In our framework, the underlying 
assumption is- user satisfaction is a catalyst of user at-
titude. The direct impact of learner’s satisfaction upon 
benefits and user Attitude was found significant by 
DeLone & McLean. It is stated, “When students using 
e-learning achieve satisfaction, they tend to use the 
system more, hence, developing an attitude towards 
it,” as studied by Hassanzadeh et al., 2012). Thus, we 
present the below-mentioned hypothesis:

H11: SATIS has a significant impact on students’ 
ATT in e-learning

3.7 Attitude
Attitude refers to “the degree to which a person has 

a positive or negative feeling towards e-learning sys-
tems.” It was stated by Salloum et al. the relationship 
of PEOU and PU with learner’s attitude towards usage 
intention of e-learning. Hence, in our framework, we 
are analyzing the influence of satisfaction on the atti-
tude of users.

4 Research methodologies
This research has primarily used an online survey to 

accumulate the data from the desired respondents. The 
main reason for employing an online survey format is 
to target the appropriate sample and reach out to them 
considering the COVID-19 situation. The sample size 
comprises UG and PG students from various Indian 
universities currently undergoing online education af-
ter universities suspend physical classes. A total of 250 
students were invited to fill the survey. Convenience 
sampling was adopted for the unbiased collection of 
data. 221 students responded in total, out of which 22 
them were found unsuitable for analysis. Therefore, 
only 199 responses were used for further analysis. The 
online questionnaire used for this survey consisted of 
a five-point Likert Scale, where 1 represented ‘Strongly 
Disagree’ and 5 represented ‘Strongly Agree.’

The scale instruments have been derived from the 
constructs in previously conducted studies. They are 
modified to align with this research. The survey in-
strument includes 6 items of Autonomy (AUTO), 5 
items of Relatedness (REL) & 5 items of Competen-
cy (COMP) adapted from Racero et al., 4 items of In-
structor Characteristics (INST) from Al-Fraihat et al. 
Ibrahim et al., 6 items of PEOU & 5 items of PU from 
Racero et al., 5 items of SATIS from Sunkara et al.; 
Al-Fraihat et al. and 5 items of Attitude (ATT) adapted 
from Salloum et al.

The data collected has been analyzed using SPSS 
version 25. The various analysis techniques employed 
for this research are ‘Linear Regression’ and ‘Multiple 
Regression test.’ Data characteristic of the demograph-
ic information in Table 1.
Table 1
Demographic profile of the sample

Descriptive Statistics
S. No. Variable Group Frequency %

1) Gender
Male 115 57.79

Female 84 42.21
Others - -

2) Course

MBA / BBA 153 76.88
M.Tech / BE / 

B.Tech 27 13.57

MCA / BCA 12 6.03
MSc / BSc 4 2.01

M.Com / B.Com 3 1.51

3) Age
Under 25 162 81.41
Over 25 37 18.59

Source: Author’s findings and calculations

5 Data analysis and discussion

5.1 Cronbach’s alpha
The reliability of the construct is tested to confirm 

and verify that the results obtained are consistent and 
reliable. The consistency of items scale used for each 
of the constructs are measured by reliability analysis in 
SPSS through Cronbach’s Alpha test. The admissible 
value is 0.7 was suggested by Nunnally. It is observed 
that Cronbach’s alpha is above 0.7 for the constructs, 
and the overall value is 0.908. Hence, we can consider 
the questionnaire to be a reliable measurement instru-
ment in Table 2. 
Table 2
Reliability statistics

Scale Cronbach’s Alpha No. of Items
Autonomy 0.808 4
Relatedness 0.827 5
Competency 0.796 5
Instructor Characteristics 0.783 4
PEOU 0.866 6
PU 0.802 5
Satisfaction 0.814 5
Attitude 0.818 5
Overall value 0.908 39

Source: Author’s findings and calculations
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Since multivariate problems often arise in these 
practical problems, many variables have significant re-
lationships that might increase the complexity of anal-
ysis. So, Exploratory Factor Analysis (EFA) is carried 
out to address this problem. In carrying out EFA, the 
sampling adequacy is tested through KMO measures. 
The value obtained is computed as 0.930, which per-
fectly lies in the range defined by Kaiser, 1974. Bart-
lett’s Test of Sphericity, indicating a substantial rela-
tionship among the constructs.

5.2 Regression analysis
In consideration of the TAM and SDT framework, 

eleven hypotheses have been drafted. Regression sta-
tistics have been used to test the significance of each 
hypothesis. The summary of the regression data in Ta-
ble 3 with certain observations like βvalue is high for 
high t-value and small p-value.

H1: Regression Analysis carried out to test the hy-
pothesis with Autonomy (AUTO) as the predictor vari-
able and PEOU as the dependent variable, we obtained 
(β=0.799, t=21.186, p<0.05). Hence, we can conclude 
that a significant relationship exists between AUTO and 
PEOU. The obtained outcome of R2 is 0.695, indicating 
69.5% of the variation in PEOU is explained by AUTO, 
which measures the overall stability of the association 
and reflects the extent to which a predictor factor is asso-
ciated with a dependent factor. The unstandardized co-
efficient of β illustrates the degree to which the predictor 
variable predicts the dependent variable. For every one 
unit of change in AUTO, a 0.799 unit of change can be 
observed in PEOU. Hence, the hypothesis is accepted.

From Table 3, it can be observed that the obtained 
outcome of R2 indicates the variation in the depen-
dent variable explained by the predictor variable in 
each proposed hypothesis. The desired values of β, t 
& p confirm a significant relationship between a de-
pendent variable and a predictor variable. The unstan-
dardized coefficient of β illustrates the degree to which 
the predictor variable predicts the dependent variable. 
Therefore, we can say that H2, H3, H4, H5, H6, H7, 
H8, H9, H10, and H11are supported.

As per the suggested framework in Figure 2, AUTO, 
REL, COMP & INST influence PU and AUTO, REL 
& COMP influence PEOU. The objective is to check 
whether this relationship significantly impacts PEOU 
and PU in e-learning. Similarly, PEOU, PU, and INST 
influence SATIS in e-learning. This research also em-
phasizes the impact of this relationship. Therefore, 
multiple regression analysis is carried out to check the 
significance of these relationships as shown in Table 4.

The obtained result proves the existence of a signifi-
cant relationship between AUTO, REL, COMP(predic-
tor variable), and PEOU (dependent variable) with the 
calculated value of (R2=0.725) indicating that the pre-
dictor variables explain 72.5% variation in the PEOU. 
The unstandardized coefficient of β illustrates the ex-
tent to which predictor variables predict the dependent 
variables. AUTO (β=0.636) has the strongest effect on 
PEOU, followed by REL (β=0.151). VIF (Variance In-
flation Factor) and Tolerance are used to measure the 
presence of multicollinearity. VIF >10 and Tolerance < 
0.2 indicates multicollinearity. From Table 5, we can see 
VIF values are between 2-4, and Tolerance values are in 

Table 3
Regression values

Hypothesis Predictor 
Variable

Dependent 
Variable

Un-standardized 
Coefficients F t p R2 Hypothesis 

Supported?
β Std. Error

H1 AUTO PEOU 0.799 0.038 448.852 21.186 0.00 0.695 Yes
H2 AUTO PU 0.621 0.05 154.728 12.439 0.00 0.44 Yes
H3 REL PEOU 0.746 0.048 239.752 15.484 0.00 0.549 Yes
H4 REL PU 0.787 0.042 349.61 18.698 0.00 0.64 Yes
H5 COMP PEOU 0.705 0.056 156.65 12.516 0.00 0.443 Yes
H6 COMP PU 0.855 0.042 423.645 20.583 0.00 0.683 Yes
H7 INST PU 0.775 0.039 391.136 19.777 0.00 0.665 Yes
H8 INST SATIS 0.805 0.04 397.444 19.936 0.00 0.669 Yes
H9 PEOU SATIS 0.614 0.057 114.633 10.707 0.00 0.368 Yes
H10 PU SATIS 0.916 0.034 707.907 26.607 0.00 0.782 Yes
H11 SATIS ATT 0.843 0.039 471.292 21.709 0.00 0.705 Yes

Source: Author’s findings and calculations
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the acceptance range, signifying the absence of multi-
collinearity Table 6 shown the result.

The obtained result proves the existence of a sig-
nificant relationship between AUTO, REL, COMP, 
INST (predictor variable), and PU (dependent vari-
able) with the calculated value of (R2=0.785) indicat-
ing that predictor variables explain 78.5% variation 
in the PU. INST (β=0.373) has the strongest effect on 
PU followed by COMP (β=0.357), REL (β=0.199), and 
AUTO (β=0.142). From Table 7, we can see VIF values 

are between 2-4, and Tolerance values are in the accep-
tance range, signifying the absence of multicollineari-
ty. Table 8 shows the result

The obtained result proves the existence of a signif-
icant relationship between PEOU, PU, INST (predic-
tor variable), and SATIS (dependent variable) with the 
calculated value of (R2=0.810) indicating that predic-
tor variables explain 81.0% variation in the SATIS. PU 
(β=0.653) has the strongest effect on SATIS, followed 
by INST (β=0.290) and PEOU (β=0.117). From Table 9, 

Auto, Rel & Comp With Peou
Table 4
Result

Model R R2 Adjusted R2 Std. The error of the Estimate

1 .851 0.725 0.720 0.55404

Source: Author’s findings and calculations

Table 5
Multiple regression statistics

Coefficients

Model
Unstandardized Coefficients Standardized 

Coefficients
t

Sig.
Collinearity Statistics

B Std. Error Beta Tolerance VIF

1

(Constant) 0.221 0.126 1.746 0.082
Autonomy 0.610 0.057 0.636 10.786 0.000 0.406 2.462
Relatedness 0.152 0.077 0.151 1.969 0.049 0.341 4.146
Competency 0.132 0.069 0.125 1.919 0.016 0.334 2.990

Source: Author’s findings and calculations

auto, rel, comp & inst with pu
Table 6
Result

Model R R2 Adjusted R2 Std. The error of the Estimate
1 .886 0.785 0.781 0.47904

Source: Author’s findings and calculations

Table 7
Multiple regression statistics

Coefficients

Model
Unstandardized 

Coefficients
Standardized 
Coefficients

t Sig. Collinearity Statistics

B Std. Error Beta Tolerance VIF
1 (Constant) 0.070 0.112 0.628 0.531

Autonomy 0.040 0.049 0.142 0.805 0.022 0.402 2.487
Relatedness 0.195 0.069 0.199 2.836 0.005 0.225 4.437
Competency 0.369 0.064 0.357 5.772 0.000 0.290 3.450
Instructor Characteristics 0.354 0.051 0.373 6.888 0.000 0.378 2.649

Source: Author’s findings and calculations
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we can see VIF values are close to 3, and Tolerance val-
ues are in the acceptance range, signifying the absence 
of multicollinearity.

Thus, the proposed framework holds for this do-
main as proven through the data analysis.

6 Conclusions
The spread of COVID-19 has forced most of the 

service industry around the world to look for alterna-
tives to sustain. The Internet became the savior, and 
‘Online became the ‘New Normal.’ The education 
industry is also forced to shift from offline to online 
overnight, impacting millions of students and teachers 
worldwide. Students in the middle of their academic 
year are forced to accept and adapt to the new tech-
nology of e-learning. Under TAM’s conceptual frame-
work with SDT, the proposed hypotheses were tested 
to comprehend better the influencing determinants of 
e-learning acceptance by students pursuing their edu-
cational degree.

The statistical outcome of the applied data analy-
sis techniques empirically supports the proposed hy-
pothesis. The obtained results suggest that a student’s 
psychological need fulfillment helps accept new tech-
nology under various situations and circumstances. 
All the SDT constructs and an external construct of 
‘Instructor characteristic’ have a significant relation 
with PU and further with satisfaction. These relation-
ships gave insights to comprehend the relationship 
between satisfaction & attitude of learner w.r.t online 

education. This study’s findings strongly indicate that 
even in a forced environment, intrinsic motivational 
factors play a dominant and pivotal role in molding 
the attitude of students towards acceptance of e-learn-
ing. Organizations need to improve the factors, such 
as AUTO, REL & COMP, to facilitate the online educa-
tion’s acceptance through enhanced experience.

With adequate infrastructure required for the 
smooth functioning of e-learning, further studies 
can be carried out to understand the technical system 
quality or support system quality. A comparative study 
can also be conducted on the cost of traditional edu-
cation methods and online modes of education. Since 
we have only studied a sample of university students, 
the drivers for e-learning acceptance can differ for stu-
dents with changing pedagogy. Generalization of this 
framework would be unsatisfactory, thus leaving a fur-
ther scope of research.
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peou, pu & inst with satis
Table 8
Result

Model R R2 Adjusted R2 Std. The error of the Estimate
1 .900 0.810 0.807 0.46563

Source: Author’s findings and calculations

Table 9
Multiple regression statistics

Coefficients

Model
Unstandardized 

Coefficients
Standardized 
Coefficients t Sig.

Collinearity Statistics

B Std. Error Beta Tolerance VIF

1

(Constant) 0.089 0.107 0.834 0.405
Instructor Characteristics 0.285 0.054 0.290 5.250 0.000 0.320 3.126
PEOU 0.407 0.043 0.117 7.163 0.007 0.539 2.855
PU 0.676 0.059 0.653 11.449 0.000 0.300 3.338

Source: Author’s findings and calculations
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Abstract
The purpose of this research is to understand the changes in in-
ternship dynamics of MBA students in 2020 who undertook virtual 
full-time internships as compared to previous years when interns 
were required to be present physically. Sample was collected from 
two set of interns; one set interns were working through virtual 
internship and the second set were working on traditional model 
of on- site internship. For data collection, structured questionnaire 
was used. Data was collected on various parameters of internship 
processes and experience. The result from the current findings 
suggests that the experience of both set of interns differ signifi-
cantly. This paper will essentially evaluate whether virtual full-time 
internships have been able to contribute, create & shape intern-
ship experience effectively for interns & understand which dimen-
sions such as learning, productivity, communication, etc have seen 
changes due to the nature of work being changed. Research ma-
terial in this area is limited, mainly due to students experiencing a 
remote working style in their internships for the first time which is 
why this research will be quite valuable for various stakeholders. 
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1 Introduction
This report has thrown light on the impact of 

COVID 19 on the changes in the work culture taking 

into consideration its impact on the organisations. Re-
cently, Organisations have been implementing a 100% 
work from home policy for all employees including 
interns due to the COVID-19 pandemic [1]. The big-
gest influence of this has been the change in dynamics 
between the manager & interns. In terms of workplace 
culture, there has been a shift towards virtual plat-
forms for both work-related and social interactions 
which has led to change in the engagement strategies 
for employees in various organisations with the aim 
of keeping employees motivated and improving pro-
ductivity. The study aims to understand the effects the 
COVID-19 pandemic has had on the internship dy-
namics especially due to all interns being required to 
work remotely/ virtually from their homes itself. Or-
ganisations need to modify/ change their management 
styles in order to still be relevant as well as effective in 
the currently evolving new normal [2].

The impact of the change in workplace culture has 
been the greatest on interns wherein they had to come 
out with innovative ideas to undertake their project 
related tasks efficiently. They have had adapt to the 
new working style and decide how best to make an 
impact through a project that is feasible & can add val-
ue for the Organisation as well. The dynamics special-
ly the interactions with company representatives and 
interactions with peers & the supervisor / manager 
have undergone a major change and these need to be 
looked at closely to better understand & define per-
formance metrics for interns in the future who may 
also be working remotely during the course of their 
internship [3].

The foremost elements of this study are the MBA 
students who have to compulsorily undertake intern-
ships as a part of the MBA program. A survey was 
conducted where the sample were the students from 
the MBA batches of 2021, 2020, 2019 and 2018 and 
the changes that have happened for the Batch of 2021 
during the course of their internship in terms of vari-
ous internship dynamics were analysed [4].

2 Literature review
We can glean the importance & impact of this 

study by looking at already published research on in-
ternship dynamics. According to (D’abate et al., 2017), 
internships have basically become widely-used tools 
to enable students undertake a learning experience 
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and help them to bridge the divide between learning 
in classrooms and practices in different organisations. 
This study has analysed the various characteristics of a 
job such as feedback & significance & the attributes of 
organization’s environment such as learning, support, 
etc to find the best metrics to predict satisfaction in 
an internship. There have been very few studies done 
to investigate the causes of effectiveness of internships 
even when the popularity of internships has been ris-
ing so much [5]. (Narayanan et al., 2017) has taken 
into account the pre-existing research in this field & 
combined these findings with insights from different 
stakeholders- the students, their university & the or-
ganisations they interned at. Based on the conceptual 
model & empirical findings, the study suggests rec-
ommendations for each stakeholder to identify the 
determinants of internship effectiveness & enhance 
effectiveness.

The goal of the study through (Hoyle & Deschaine, 
2016) was essentially to explore the similarities and 
the variations present for internships across differ-
ent programs. This study does a deep dive using an 
interdisciplinary perspective. Internships mainly exist 
to provide opportunities to students to understand 
the real-world expectations – i.e., the expectations by 
businesses and understand the gap between expecta-
tions & learning at the universities. Although there are 
various common reasons for students across differ-
ent fields to take up internships, the requirements for 
these experiences vary substantially across disciplines 
[6].The focus of (Callanan & Benzing, 2004) was to 
assess the connection between completion of an in-
ternship before graduation and being employed later 
on in a similar career-oriented job post-graduation. It 
was found that completion of an internship is indeed 
linked to finding a similar career‐oriented employ-
ment, but was unrelated to an increased confidence 
for personal fit in the specific position.

The end goal of (Jeske & Linehan, 2020) is to un-
derstand the mentoring experiences of interns work-
ing remotely for different companies. It found that 
for e-interns, mentoring had indeed resulted in an 
increase the perceived skill development mainly in 
terms of soft skills and strategic thinking. Understand-
ing how internship value is manifested in context of a 
business school is the goal of (Bhattacharya & Neelam, 
2018). The internship experience was examined in 
terms of experiential learning of employability. The 
authors find that at various stages of internship pro-

gram quality of mentor – intern exchanges and task 
characteristics determine intern’s performance. (Jeske 
& Axtell, 2014) discusses the origin & rise of a new 
category of internship which is basically the virtual or 
e-internship & understand the challenges it poses for 
interns, their supervisors- i.e., managers & the orga-
nizations. The study also points out the influence of 
previous internships & prior knowledge on interest in 
e-internships [7].

We need to understand the impact of internships 
on the employability prospects of young business 
graduates. (Kapareliotis, Voutsina, & Patsiotis, 2019) 
basically sought to understand the work readiness of 
students post their internships. These findings indi-
cate that students were able to understand their em-
ployers expectations better and are able to better apply 
various professional, theoretical and practical abilities 
which are required by employers. According to (Gault, 
Leach, & Duey, 2010) there is a positive connection 
between internships undertaken by students & their 
employment marketability. They sought to find if em-
ployers value internships as a metric for employment 
& even as a metric which helps in deciding salaries [8].
The findings indicated that there are higher employ-
ability prospects for students who undertook intern-
ships and that the interns who perform well received 
higher packages as well. There are different learning 
outcomes for different modes of internships which are 
traditional remote internships & internships which 
require the interns physical presence on the basis of 
the benefits & limitations of each type. The results, 
according to (Bayerlein & Jeske, 2018) indicated that 
remote internships are in fact able to have a majority 
of the benefits of a traditional internship while simul-
taneously solving many of its limitations as well.

According to (Hurst et. al., 2012) there are certain 
variables that influence the conversion intention of in-
terns post the internship programme. The findings in 
the study indicated that employers actually can build 
a base to increase retention for interns by satisfying 
both explicit & implicit obligations & provide support, 
guidance as well as continuous feedback [9]. (Roth-
man & Sisman, 2016) seeks to understand the influ-
ence & impact of the internship experience of student 
in terms of choosing a career the same field as the one 
they did their internships in. The findings in the study 
indicated that a majority of the interns accepted that 
they had a higher perceived career fit in terms of job 
function in the industry they worked in as an intern.
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There is a need to evaluate the gap between the 
perceived expectations from the internship as com-
pared to its actual experience by using the expectation 
confirmation theory. (Neelam et al., 2019) The aim 
was to evaluate the perceived internship experience 
through the expectation confirmation theory. The 
study revealed that there is positive expectation dis-
confirmation with there being a significant impact of 
supervisor-intern exchange on perceived internship 
value. The utility of existing technologies to enable 
students (interns) to gain international work experi-
ence through virtual internships can be analysed [10].

3 Materials and methods

3.1 Objective 
The goal was to understand the internship dy-

namics for MBA students especially with respect to 
interactions with the Organisation, with peers, other 
employees and also the manager-mentee dynamics. 
The goal was to understand how these have changed 
in 2020 due to the virtual/ remote mode of working 
being implemented for the first time as a result of 
the COVID-19 pandemic spreading across the whole 
world as compared to the internship dynamics of the 
previous few batches of MBA students [11].

3.2 Sampling
The sample for this study was MBA student from the 

batches of 2021, 2020, 2019 & 2018. The total sample size 
for this study is 271.The samples were essentially divid-
ed into two groups which were basically the first sample 
which was students from the Batch of 2021 who had a 
virtual internship this year who were compared to the 
MBA students from the previous Batches which were the 
Batches of 2020, 2019 and 2018 which were students who 
were able to be physically present for their internship.

We can say that the main aspect being analysed 
through this paper is the internship experience of 
MBA students in terms of their learning experience 
during the course of the internship, their experience 
of the culture & working style of employees in the 
Organisation, their learning & interaction with their 
managers as compared to the dynamics which existed 
for the previous few batches of MBA students [12].

3.3 Survey
A survey of the 271 MBA students was taken to 

understand their insights on a variety internship dy-

namic ranging from their interactions with their man-
agers, Organisation representatives to the learning 
curve during the course of their internships with the 
Organisation. Out of the total 271 MBA students sur-
veyed, 4 were from the Batch of 2018, 33 were from 
the Batch of 2019, 98 were from the Batch of 2020 and 
136 were from the Batch of 2021. The 135 students 
from the Batches of 2018, 2019 and 2020 were grouped 
under the Pre-COVID Scenario category and the 136 
students from the Batch of 2021 were grouped under 
the Post-COVID Scenario. 

The changes in internship dynamics were measured 
on the basis on various metrics such as mentor-mentee 
dynamics, skill-based learning & perceived internship 
experience. Leader Member Exchange is a theory that 
talks about the different relationship’s leaders form 
with different groups of subordinates [13]. 

4 Analyses
In this study the LMX theory has been used to 

understand the changes in the dynamics between the 
intern and the manager in terms of professional abil-
ities, domain knowledge and mutual respect and how 
these dimensions have changed due to the workplace 
becoming a virtual construct. The Cronbach’s Alpha 
for the set of data which has 16 items is 0.857 which 
means that the data set is reliable.

The number of interactions with the company 
pre-joining has remained the same more or less with 
a few interns who had 4 interactions reporting an in-
crease. The number of interns who had more than 4 
interactions has reduced by almost 30 % from 24 to 
16. The table below looks at if the interns were given 
their internship topic prior to beginning the intern-
ship. This can be immensely beneficial as interns can 
start doing their groundwork quite some time before 
Day 0 of the internship and can create additional val-
ue through their project. In terms of internship topics, 
there has been a very minute decrease in the number 
of interns who were informed about their internship 
topic early on. This can be attributed to the COVID-19 
Pandemic as organisations had to modify internship 
programs and the projects to fit remote working en-
vironments. We can clearly see the number of interns 
who were allocated mentors/ buddies for the course of 
their internship have increased to about 110 now from 
101 in the pre-COVID scenario.

The following datasets are based on two important 
metrics for a virtual internship, i.e., the average inter-
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action time for an intern with their Buddy/ Mentor & 
Manager for the duration of their internship. This as-
pect defines the level of engagement for an intern in 
terms of the experience, learning & professional skill/
network building experienced by an intern, especial-
ly an intern who is working virtually for the complete 
duration of the internship [14]. Table 1 & Table 2 rep-
resent Average Interaction Time with Buddy & Aver-
age Interaction Time with Manager.

In case the intern has received communication 
from the Organisation about who their manager is go-
ing to be prior to beginning of the internship itself, 
they can communicate and start working on building 
a professional relationship early on which can help 
in the later stages of the project as well. The number 
of interns who were allocated & informed who their 
managers were early on has also increase by 28% in the 
post-COVID scenario.

The number of reporting managers can also add 
on to the difficulty of the project at hand for the in-
tern as it can complicate their work especially while 
working remotely and may even cause some delays in 
the output. The number of interns who had 2 manag-

ers has decreased from 50 to 30 by almost 45% in the 
post-COVID scenario as compared to the pre-COVID 
scenario. However there has been an increase of 60% 
from 6 to 10 in terms of the number of interns who 
had to report to more than 2 managers.

Some aspects that we need to look at are the chang-
es in mode & duration of the internships being offered 
in the Pre-COVID and Post-COVID scenario. Almost 
99% of the internships were virtual in nature in the 
Post-COVID scenario as compared to the 48 remote 
internships in the pre-COVID scenario. Also, 82% of 
the internships in the post-COVID scenario and 91 % 
of the internships in the pre-COVID scenario were for 
duration of 8 weeks. Out of the rest, the majority with 
12- and 6-weeks internships with about 2% of intern-
ships being for 4 weeks in both scenarios [15]

The Leader- Member Exchange (LMX) Theory 
(Liden & Maslyn, 1998) which helps understand the dy-
namics has been used to gain a deeper insight into the in-
ternship experience of MBA students especially in terms 
of the mentor-mentee i.e., the supervisor-intern dynam-
ics. The scale was from 1 which is completely disagreeing 
to 5 which is completely agree is shown in Table 3.

Table 1
Average interaction time with buddy

Timeline Average Interaction Time with Buddy
0 (No Interaction) Upto 10 Minutes 10-15 Minutes 15-30 Minutes More than 30 Minutes Grand Total

Post-COVID 10 30 34 34 28 136
Pre-COVID 18 27 50 34 6 135
Grand Total 28 57 84 68 34 271

Table 2
Average interaction time with manager

Timeline Average Interaction Time with Manager
0-10 Minutes 10-15 Minutes 15-30 Minutes More than 30 Minutes Grand Total

Post-COVID 18 24 60 34 136
Pre-COVID 27 44 45 19 135
Grand Total 45 68 105 53 271

Table 3
Post hoc analysis (LMX Theory)

Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Sig.

[I like my mentor very much as a person] 2018 2019 -0.167 1
2020 0.143 1
2021 -0.559 1



Issue 22. May 2022 | Cardiometry | 281

Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Sig.

2019 2018 0.167 1
2020 0.31 0.937
2021 -0.392 0.377

2020 2018 -0.143 1
2019 -0.31 0.937
2021 -.702* 0

2021 2018 0.559 1
2019 0.392 0.377
2020 .702* 0

[My mentor is the kind of person one would 
like to have as a friend.]

2018 2019 -0.106 1
2020 0.48 1
2021 -0.338 1

2019 2018 0.106 1
2020 .586* 0.05
2021 -0.232 1

2020 2018 -0.48 1
2019 -.586* 0.05
2021 -.818* 0

2021 2018 0.338 1
2019 0.232 1
2020 .818* 0

[My mentor is a lot of fun to work with] 2018 2019 -0.061 1
2020 -0.153 1
2021 -0.559 1

2019 2018 0.061 1
2020 -0.092 1
2021 -0.498 0.137

2020 2018 0.153 1
2019 0.092 1
2021 -.406* 0.041

2021 2018 0.559 1
2019 0.498 0.137
2020 .406* 0.041

[My mentor defends my work actions to a 
superior, even without complete knowledge of 
the issue in question]

2018 2019 -0.121 1
2020 -0.286 1
2021 -0.221 1

2019 2018 0.121 1
2020 -0.165 1
2021 -0.099 1

2020 2018 0.286 1
2019 0.165 1
2021 0.065 1

2021 2018 0.221 1
2019 0.099 1
2020 -0.065 1
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Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Sig.

[My mentor would come to my defence if I 
were “attacked” by others]

2018 2019 -0.424 1
2020 -0.388 1
2021 -0.618 1

2019 2018 0.424 1
2020 0.036 1
2021 -0.193 1

2020 2018 0.388 1
2019 -0.036 1
2021 -0.23 0.601

2021 2018 0.618 1
2019 0.193 1
2020 0.23 0.601

[My mentor would defend me to others in the 
organisation if I made an honest mistake]

2018 2019 -0.045 1
2020 -0.041 1
2021 -0.147 1

2019 2018 0.045 1
2020 0.005 1
2021 -0.102 1

2020 2018 0.041 1
2019 -0.005 1
2021 -0.106 1

2021 2018 0.147 1
2019 0.102 1
2020 0.106 1

[I do work for my mentor that goes beyond 
what is specified in my work description]

2018 2019 0.212 1
2020 0.633 1
2021 0.221 1

2019 2018 -0.212 1
2020 0.421 0.227
2021 0.008 1

2020 2018 -0.633 1
2019 -0.421 0.227
2021 -.412* 0.013

2021 2018 -0.221 1
2019 -0.008 1
2020 .412* 0.013

[I am willing to apply extra efforts, beyond 
those normally required, to further the 
interests of my work group]

2018 2019 1 0.269
2020 1.286* 0.046
2021 0.838 0.474

2019 2018 -1 0.269
2020 0.286 0.786
2021 -0.162 1

2020 2018 -1.286* 0.046
2019 -0.286 0.786
2021 -.447* 0.002
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Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Sig.

2021 2018 -0.838 0.474
2019 0.162 1
2020 .447* 0.002

[I do not mind working hardest for my mentor] 2018 2019 0.833 0.499
2020 0.857 0.387
2021 0.485 1

2019 2018 -0.833 0.499
2020 0.024 1
2021 -0.348 0.292

2020 2018 -0.857 0.387
2019 -0.024 1
2021 -.372* 0.013

2021 2018 -0.485 1
2019 0.348 0.292
2020 .372* 0.013

[I am impressed with my mentor’s knowledge 
of his/ her job]

2018 2019 0.955 0.598
2020 0.735 0.557
2021 0.426 1

2019 2018 -0.955 0.598
2020 -0.22 1
2021 -0.528 0.08

2020 2018 -0.735 1
2019 0.22 1
2021 -0.308 0.204

2021 2018 -0.426 1
2019 0.528 0.08
2020 0.308 0.204

[I respect my mentor’s knowledge of and 
competence on the job]

2018 2019 0.682 0.86
2020 0.408 1
2021 0.279 1

2019 2018 -0.682 0.86
2020 -0.274 0.734
2021 -0.402 0.113

2020 2018 -0.408 1
2019 0.274 0.734
2021 -0.129 1

2021 2018 -0.279 1
2019 0.402 0.113
2020 0.129 1

[I admire my mentor’s professional skills] 2018 2019 0.833 0.676
2020 1.031 0.252
2021 0.338 1

2019 2018 -0.833 0.676
2020 0.197 1
2021 -0.495 0.063
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The perceived learning experience of interns and 
the perceived contribution to the Organisations was 
analysed on a comparative basis for the Pre-COVID 
19 batches (2018, 2019 and 2020) in case of this study 
and the Post-COVID 19 batch (2020) in terms of their 
internship. (Callanan & Benzing, 2004) Students were 
also asked to rate their learning and their contribution 
(both in terms of perceived learning & perceived con-
tribution and not the actual metrics which may vary 
slightly).

The impact of the internship experience on the 
learning outcomes of students after completing their 

internships has also been compared is shown in Ta-
ble 4. The factors in Table 3 are derived from the fac-
tors of the LMX theory and interns were asked to rate 
them from 1 to 5 based on the internship experience 
and perception, with 1 being lowest and 5 being the 
highest. We can clearly derive from the tables that vari-
ation for most of the factors is between the 2021 and 
the rest of the Pre-COVID Batches. (2018, 2019 and 
2020). The data collected from the selected samples 
was measured systematically and segmented. Analysis 
was done using various standard tools to arrive at the 
conclusion [16].

Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Sig.

2020 2018 -1.031 0.252
2019 -0.197 1
2021 -.692* 0

2021 2018 -0.338 1
2019 0.495 0.063
2020 .692* 0

Table 4
Post hoc analysis (post-internship impact on skills)

Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Std. Error Sig.

[Leadership] 2018 2019 0.5 0.483 1
2020 0.765 0.465 0.606
2021 0.471 0.463 1

2019 2018 -0.5 0.483 1
2020 0.265 0.184 0.897
2021 -0.029 0.177 1

2020 2018 -0.765 0.465 0.606
2019 -0.265 0.184 0.897
2021 -0.295 0.121 0.092

2021 2018 -0.471 0.463 1
2019 0.029 0.177 1
2020 0.295 0.121 0.092

[Ability to Work in a 
Team]

2018 2019 0.106 0.479 1
2020 0.561 0.461 1
2021 0.029 0.459 1
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Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Std. Error Sig.

2019 2018 -0.106 0.479 1
2020 0.455 0.182 0.078
2021 -0.077 0.176 1

2020 2018 -0.561 0.461 1
2019 -0.455 0.182 0.078
2021 -.532* 0.12 0

2021 2018 -0.029 0.459 1
2019 0.077 0.176 1
2020 .532* 0.12 0

[Writing Effectively] 2018 2019 0.318 0.513 1
2020 0.214 0.494 1
2021 0.235 0.491 1

2019 2018 -0.318 0.513 1
2020 -0.104 0.195 1
2021 -0.083 0.188 1

2020 2018 -0.214 0.494 1
2019 0.104 0.195 1
2021 0.021 0.128 1

2021 2018 -0.235 0.491 1
2019 0.083 0.188 1
2020 -0.021 0.128 1

[Speaking 
Effectively]

2018 2019 0.47 0.458 1
2020 0.286 0.441 1
2021 0.074 0.439 1

2019 2018 -0.47 0.458 1
2020 -0.184 0.174 1
2021 -0.396 0.168 0.114

2020 2018 -0.286 0.441 1
2019 0.184 0.174 1
2021 -0.212 0.115 0.391

2021 2018 -0.074 0.439 1
2019 0.396 0.168 0.114
2020 0.212 0.115 0.391

[Problem solving] 2018 2019 -0.091 0.425 1
2020 -0.357 0.41 1
2021 -0.191 0.407 1

2019 2018 0.091 0.425 1
2020 -0.266 0.162 0.605
2021 -0.1 0.156 1

2020 2018 0.357 0.41 1
2019 0.266 0.162 0.605
2021 0.166 0.106 0.72

2021 2018 0.191 0.407 1
2019 0.1 0.156 1
2020 -0.166 0.106 0.72
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5 Findings
This paper has looked at the aspects which have 

changed in the internship dynamics for MBA students 
in the Post-COVID scenario as compared to the Pre-
COVID scenario. The students are basically divided 
into two categories for the aim of this study, one which 
is in the COVID scenario which is the Batch of 2021 
and the other one is the pre-COVID scenario catego-
ry which would include the batches of 2020, 2019 and 
2018. (Guile & Griffiths, 2001)

We can see that there is a slight decrease in the to-
tal number of interactions with the company during 
the time period which lies between the selection of the 
student as an intern and actually joining the Organisa-
tion. (Jeske & Axtell, 2014) The interns who had more 
than 2 interactions were 37 earlier, whereas now in the 
COVID scenario they are only 32. This decrease can 
be said to be a result of the organisations taking more 
time to modify the existing internship programs. The 
communication on what the internship project is go-
ing to be had remained the same in terms of project 
topic being communicated to the intern before Day 0 
of the internship has remained the same [17].

However, the number of interns who have been 
conveyed a rough scope of their internship topic has 
almost doubled. The number of interns who had a 
buddy/ mentor allocated to them for the duration of 
the internship has also seen a rise by slightly less than 
10%. In terms of average interaction times with bud-
dy, the number of longer interactions seems to be on 
the rise (by almost 47%) and number of shorter inter-
actions has declined (by almost 25%). In terms of av-

Multiple Comparisons
Bonferroni

Dependent Variable (I) Batch (MBA) (J) Batch (MBA) Mean Difference 
(I-J)

Std. Error Sig.

[Strong work ethic] 2018 2019 0.045 0.474 1
2020 0.49 0.457 1
2021 0.176 0.454 1

2019 2018 -0.045 0.474 1
2020 0.444 0.18 0.086
2021 0.131 0.174 1

2020 2018 -0.49 0.457 1
2019 -0.444 0.18 0.086
2021 -0.313 0.119 0.052

2021 2018 -0.176 0.454 1
2019 -0.131 0.174 1
2020 0.313 0.119 0.052

erage interaction times with manager, the number of 
longer interactions seems to be on the rise (by almost 
47%) and number of shorter interactions has declined 
(by almost 25%) [18].

We have also looked at the mentor-mentee dy-
namics using the leader member exchange theory. 
After using Post-Hoc Analysis for the data collected 
for various internship factors on the basis of the LMX 
Theory, we can infer various aspects of changes in the 
internship dynamics. Most of the differences found 
are between the perception and experiences of the 
Post-COVID batch (2021) and the Pre-COVID batch-
es (2020, 2019 and 2018). In terms of the Affect, Loy-
alty, Contribution and Professional Respect factors, 
there are major differences between the 2020 and 2021 
Batches which can be seen from the low significance 
in the Post-Hoc Analysis [19].

After looking at the outcome on skills after intern-
ships and comparing the changes in the Pre-COVID 
and Post-COVID situations, we see that there has been 
a slight increase in leadership, a slightly larger increase 
in the ability to work in a team. There has been a major 
increase in the Writing & Speaking skills in Post-COVID 
scenario as compared to the Pre-COVID ones. There 
has been a slight increase in the number of interns profi-
cient in the Problem-Solving skills while the numbers of 
interns who are comfortable/ exposed to a strong work 
ethic were almost similar in both scenarios [20].

6 Discussions
The internship experience has changed due to the 

students now being required to work from home for 
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the whole duration of their internship. In some cases, 
we can even say that the remote working model has 
created additional stress for the students and requires 
them to put in more effort both in terms of quality and 
quantity in order to be noticed by their peers & supe-
riors in their respective organizations. (Kapareliotis, 
Voutsina, & Patsiotis, 2019) The interns have also had 
to work for an increased number of hours every day 
since they are unable to properly gauge the manager’s 
expectations in most of the cases which has resulted in 
overworking [21].

One of the main aspects of having an internship 
as a compulsory part of the MBA curriculum is to 
expose students to the culture in different organiza-
tions, give them an opportunity to learn by being a 
part of the Organisation & contribute to it. A major 
portion of the learning is supposed to happen from 
the interactions with individuals in the Organisation 
which can be said to have gone down [22]. The in-
ternship projects also wear modified to enable interns 
to work remotely as most of the original projects re-
quired some amount of fieldwork to be done by the 
intern which would not have been possible due to the 
COVID-19 pandemic. (Rothman, 2017) This has re-
sulted in interns now working on projects which may 
have a limited scope in terms of implementation in 
some cases [23].

The scope of the contributions that interns could 
have made may have been downscaled. The whole in-
ternship duration also helped interns who would be 
joining the workforce the following year start building 
a network and work on developing their professional 
relationships & developing skills related to their pro-
fession. While working virtually definitely has pre-
pared interns for the New Normal & the new work-
ing model where remote working will be considered 
& implemented at least partly as a permanent mode 
of working, we need to look at how the outcomes & 
expectations of both interns & managers have changed 
due to the virtual mode of working & how all of the 
stakeholders can prepare so that they are able to be as 
effective and as efficient as they would have been if 
they had been physically present in the organisations 
office spaces for working [24]. 

We need to look at changes in both the positive fac-
tors (metrics which should be high) and the negative 
factors (metrics that should be low), analyse them and 
understand how we can make the most of the changes 
that are occurring [25].

7 Conclusions
The importance of preparing students to work in a 

changed working structure post the COVID-19 pan-
demic is starting to show itself. Educational Institu-
tions need to consider the skillset employees will need 
to fit n & work effectively in the New Normal- which 
is characterized by the increase in the number of em-
ployees working remotely on a permanent basis and 
understand if the student has the required knowledge, 
skills & abilities to contribute effectively & efficiently 
to the organisations they will be joining. 

However, the time spent on interactions with the 
buddy/mentor as well as the manager have increased. 
Also, there has been a rise in the number of report-
ing managers per intern as well which has in a way 
resulted in an increased complexity for tasks to be 
performed during the course of the internship. During 
initial ED management, respiratory viral load assess-
ment on the first nasopharyngeal swab (by RTPCR) 
is neither a predictor of magnitude nor a predictor of 
mortality in SARSCoV2 infection. The host’s reaction 
to the virus, as well as the severity of pre-existing co-
morbidities, may be more predictive of disease severi-
ty than the virus itself.

There has also been an increase in the compared 
dynamics between the mentor (manager) and the 
mentee (intern) in terms of likeability, loyalty, contri-
bution and professional respect as seen using the LMX 
theory.

8 Managerial Implications
This study brings into view the dynamics of an 

internship and the changes over the years. Especially 
now that working remotely is being considered as a 
permanent model of work, these dynamics need to be 
looked at closely to ensure that efficiency of the work 
being performed by interns while working remotely 
does not decline at all. From the organization’s per-
spective the intern should be enabled to contribute 
effectively to the organization through their project, 
while at the same time the intern should be able to go 
through a learning experience.

The internship programs have to change and 
evolve according to the changing dynamics in order to 
still be effective. From the perspective of educational 
institutions, they have to assist students to gain skills 
to work effectively remotely to match the changing job 
roles. This will contribute in a huge way to increase the 
employability of these students and make it easier to 
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managers to work remotely with interns who in some 
cases may be individuals with no prior work experi-
ence. 

From a managerial perspective not only do we 
need to consider the logistical and performance issues 
bit also how other functions/ activities like employee 
engagement are going to evolve in the future.

9 Limitations
The data analysis and research were mainly limited 

due to the difficulty of getting accurate data from stu-
dents about their internship experience. This was es-
pecially true while collecting data from students who 
have already graduated this year or even a few years 
ago. This is mainly due to the time factor as the intern-
ship happened some time ago for these students which 
may be a few years/ months & the whole internship 
experience might not have been as fresh in their minds 
as compared to students from the current batch that 
have just recently completed their internships.

Another major issue were lack of previous research 
studies on this specific topic. Most of the studies that 
have been conducted on this topic were done before 
the coronavirus pandemic. Due to this there is actu-
ally a good understanding on the different aspects or 
dimensions of metrics during the internships both in 
terms of the performance of interns as well as their ex-
perience. 
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Abstract
COVID-19 has not just affected the health of citizens. However, 
the world’s economic wheel stopped. All the import-export ac-
tivities were sieged, schools, colleges, malls, and any other sim-
ilar place, where there is a chance of gathering, has been locked 
down. A major section of the global economy was closed down 
for a period of two to three months. Still, they are operating 
with minimum permitted capacity. The service sector is open-
ing up stage-wise, and people have started to work in their 
respective offices. Before this, most people, right from teachers 
to CEOs of top companies, worked from home. 100% of IT and 
ITES based organizations were working from their homes in the 
recent past; rather, these people were working from home be-
fore the COVID-19 situation. This present study will evaluate the 
interest areas of people working from home and try to evaluate 
the scenario of working from home even after the pandemic of 
COVID-19 is over. 
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1 Introduction

1.1 Culture of work-from-home during 
the covid-19 period

COVID-19 is one of the fiercest pandemics in 
human history; it has not only stopped the wheel of 
the economy rather intervened in the personal and 
social life of the people and ruined it. And not only 
in India, but this pandemic is also everywhere in the 
world. According to some great analysts, this phase of 
a pandemic will not over soon, so accordingly, make 
arrangements and follow all rules issued by our gov-
ernment to eradicate the risk factor. This pandemic 
changed everything overnight in the present scenario; 
every third person, at the globe, is sitting inside his 
house and waiting for things to get normal [1]. Pres-
ently every place where people can gather is seized for 
entry. Only places like hospitals and essential services 
are on. Social distancing, sanitization, wearing masks, 
etc., are the new essentials of routine life. Many au-
thorities and organizations were already providing 
flexible working conditions because of this pandem-
ic. Moreover, why people follow these things in their 
daily schedule because we all know there is no cure 
for this pandemic in the market? We all can main-
tain social distancing and keep ourselves strong and 
avoid direct contact with people around us. A major 
section of the global economy was closed down for a 
period of two to three months. Still, they are operating 
with minimum permitted capacity. The service sector 
is opening up stage-wise, and people have started to 
work in their respective offices [2]. Before this, most 
people, right from teachers to CEOs of top companies, 
worked from home. 100% of IT and ITES based orga-
nizations were working from their homes in the recent 
past; rather, these people were working from home 
before the COVID-19 situation. In education, capa-
ble agencies offer online teaching and learning tech-
niques, and more than 38% of students worldwide are 
taking advantage of the same. Here again, it is a matter 
of investigation and how the government and private 
agencies will ensure the education of people from the 
deprived section of the society [3]. Moreover, in India, 
the work culture from home is very useful. It encour-
ages all women to join the workforce without any sec-
ond thought because this new normal will eradicate 
the daily traveling part. It gives hassle-free life to them. 
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It will be going constant because it saves a lot of mon-
ey and whatnot before this new culture people need 
to travel from one place to another will create much 
pressure in their lives. However, now this new culture 
gives so much flexibility. So, overall, work-from-home 
is a very relevant thing after this pandemic outburst. 
The culture of work-from-home is not that new thing 
in the market. Many companies have already been into 
this culture before this COVID-19, so most people are 
aware of this new culture trending everywhere [4].

It can be stated that the pandemic of COVID-19 
has shackled the labor market to the greatest extent, 
and this situation is not going to end even in the next 
six months or a year. National and international wel-
fare agencies are taking all the preventive measures to 
improve the situation. 

However, then again, the fear of infection is drag-
ging behind all the parties involved. At the initial stage, 
people were confident that health agencies would con-
trol the situation. Things will soon get back to normal, 
but with every passing day, the number of positive 
cases increased, and more people started to lose their 
jobs [5]. Although several developed economies have 
supported their unemployed citizens in several ways, 
this was not sufficient. From this point onwards, com-
monwealth governments started to support the drive 
of work-from-home. Most of the public and private 
sector agencies also joined hands. From this point on-
wards, all the stakeholders understood the importance 
of keeping the economic wheel rolling and motivated 
work culture from home. At the initial level, only the 
organizations, agencies, and enterprises can run via the 
internet joined hands. At the second level, many of the 
service patrons, education providers, Higher Education 
Institutes (HEIs), public sector organizations, and even 
permitted and allowed manufacturers started to work-
from-home [6], which was a new turnaround in the 
history of work culture, it was a new experience for all 
over the world. After some reluctance, people accepted 
that working from home is not that tough. Just an inter-
net connection and access device, i.e., laptop, computer, 
tablet, etc., is required, and one is ready to work. 
• Very feasible and not much hectic.
• While working from home, we can easily maintain 

social distancing.
• In terms of cost-cutting, it will help organizations.

It is not that work-from-home culture has initiated in 
the times of COVID-19 only, but it started in the initial 
years of the 21st century. IT- and ITES-enabled organi-

zations were the initial beneficiaries. In the latter years 
other sectors like education, processing, financial agen-
cies, and even manufacturing also joined the same. The 
Situation of COVID-19 has just boosted the flair. Even 
reluctant government officials are willing to work-from-
home with all the available technologies in a do-or-die 
situation. Honorable Prime Minister, Shri Narendra 
Modi, is also taking the meetings off his cabinet and state 
chief ministers over video calling and conferencing [7].

Available Infrastructure for Work-from-home fa-
cility: 
• Dedicated computer software and applications, 
• 4 G High-Speed Internet connections
• Compatible devices (advanced Laptops, comput-

ers, tablets, etc.)
• The widespread availability of internet and telecom 

connections
• Training and education to employees for using 

such peripherals, 
• Supportive government policies and regulations. 

1.2 The road head
As of now, i.e., August 2020, the global death rates 

have reduced to 37%, and the recovery rate has increased 
to 70% of the total infected and positive patients of 
COVID-19. Except for a few avenues, all the commer-
cial and economic establishments have been opened for 
operations, business is back online. Deliveries have even 
started, but some avenues are still working on the plat-
form of work-from-home like education, financial ser-
vices, customer care centers, and IT- and ITES-enabled 
services. As per the experts, the situation of COVID-19 
is not going to settle until and unless a proper cure is de-
veloped; scientists are working day and night to develop 
the vaccine, even Russia has got a chance to do so, but 
then again, it is going to take another year or two to reach 
normal people all over the world. Although in this peri-
od, it is necessary to keep the world running, and public 
and private sector organizations may not stop function-
ing for the welfare of human beings [8].

To a certain extent, the culture of work-from-home 
has two positive effects on the life of the general pub-
lic. On the one hand, it has saved people from coming 
in contact with each other and on the other hand in-
creased the output s compare to routine work sched-
ules. Some of the benefits of working from can be ex-
plained as follows: 
• People can work with an increased capability of 

22% as compared to routine work systems, 
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• Output is better and more precise 
• People get a chance to work from the comfort of 

their homes
• The chance of getting infected has reduced to zero 

for people working from home
• Working women can take care of their children 

and homes while working for their respective com-
panies.

• No need to take leaves for personal work as one can 
work for flexible hours and complete the work

• Work satisfaction and life balance both are main-
tained

• Very feasible and not much hectic.
• While working from home, we can easily maintain 

social distancing.
• In terms of cost-cutting, it will help organizations.

Moreover, my entire research is about the benefits 
of work-from-home. As we all know, nothing is per-
fect. Everything has its drawbacks and I work-from-
home culture to talk about some challenges of this new 
normal. In India, this thing is very problematic be-
cause, in most families, they have just two bedrooms. 
Some have even less, and some are in joint families, so 
finding a peaceful environment at home is very tough 
for them. Many households there struggled for laptops 
good internet connection if both husband and wife are 
working, then they facing this issue for sure [9].

1.3 Should it be continued?
As stated above, the culture of work was optional 

before the pandemic of COVID-19. However, in the 
process and after that, it has become a compulsion 
for several workers in the country and even abroad 
as they had joined the organization on the conditions 
of working from home. The question arises: will such 
workers be allowed to work in the routine format, and 
even if the workmen will be willing to work in any 
given organization routinely. It should be continued 
in the future because the impact of work from culture 
is very impactful, especially in this pandemic. Many 
companies, as well as certain employees, are favoring 
this new culture. This present study tries to find the 
answers to both of these questions and try to evaluate 
people working from home and trying to handle more 
than one avenue at a time [10].

2 Literature review 
A small study was conducted by Wotton et al. on 

the employees working from home in Australia; this 

study was limited to 300 IT sector employees. The 
findings of the study stated that people use to miss the 
clubbed environment of the routine office. However, 
they are working from home to earn a living and sup-
porting their family. On the other hand, several em-
ployees reported that they would certainly join office 
if they are called upon, subject to the precautions tak-
en for prevention from COVID-19, which proves that 
man is a social animal and is willing to join a group the 
first choice given. 

A study was conducted by Stewart et al. on the in-
direct employees and daily wage workers in some of 
the metro cities of Europe. Findings of the study stated 
that in the present situation of COVID-19, most of the 
indirect and daily wage workers are willing to contrib-
ute to the growth and development of the companies 
they are working with and may take all the online and 
offline work given to them. The threat of COVID-19 
is fierce in Europe but then again, with all given pre-
cautions, people are willing to work even on slashed 
wages [11].

The researcher, Lasker, conducted a study on the 
employees of Yahoo who have taken the option of 
work-from-home; the researcher found in the process 
that many of the employees were given the option of 
work from as a condition. The study’s findings stat-
ed that even though in the initial, people thought that 
COVID-19 would become normal in a short time and 
everyone will be back to work like normal. However, 
now it is almost a year, and the authorities believe it 
will take at least another year to normalize things. In 
such a scenario, all the respective employees must nor-
mally work from their homes. It is their responsibility 
to work efficiently and give the desired result. Rather, 
companies like Yahoo keep a close eye on their em-
ployees and take their snaps every 5-10 minutes along 
with their workstations. 

Troy conducted a study to evaluate the willingness 
of pharma sector employees to continue to work-from-
home even after the lockdown period. This study was 
conducted on the top three pharma companies in Aus-
tralia. The respective sample of the study was around 
200 respondents. The study’s findings stated that if ev-
erything goes well, they would like to work from the 
office and avoid working from home. On the other 
hand, 62% of the respondents stated that if a certain 
amount of liberty is given to them, they would like to 
work-from-home and achieve them. They also stated 
that they do not object to the timely surveillance con-



Issue 22. May 2022 | Cardiometry | 293

ducted by respective companies and cooperate instead 
of the same [12]. 

2.1 Objective
So the main objective of this entire study is to find 

the viability of work-from-home culture, even after 
the threat of COVID-19, and also to evaluate the sen-
timents of employees working from home for IT and 
ITTES enables companies. 

2.1.1 Hypothesis
H0: Control and surveillance measures can im-

prove work-from-home and motivate the employees 
to continue from home even after COVID-19.

H1: Control and surveillance measures can humili-
ate the employees working from home and do not mo-
tivate the employees to continue from home even after 
COVID-19.

3 Research methodologies
• The researcher has considered primary data for this 

present study. Most of the respondents are working 
in IT and ITE-enabled organizations. Some of the 
respondents were from the education sector and 
even from the pharma industry. One thing that is 
common in all the respondents was that they all 
worked from home since the lockdown. 

• This present study includes simple random sampling. 
The researcher could not follow any specific kind of 
sampling method due to the threat of COVID-19. 

• The total sample of the study is 200. The researcher 
has contacted 215 respondents, but then again, for 
ease of calculation, the researcher has shredded the 
number of respondents to 200. 

• The researcher has prepared a structured question-
naire to collect data from the respondents. All the 
questionnaires were mailed to the respondents in 
the form of a google document. 

• In order to be sure of the objectives and correct-
ness hypothesis, the researcher has followed a trail 
of secondary data. The main sources of secondary 
data were government records for the spread of 
COVID-19, policies, and measures taken by differ-
ent agencies concerning the threat of COVID-19. 

• Then, on the other hand, several other sources like 
research articles from national and international 
journals, magazines, newspapers, and many other 
avenues were approached. 

• The main tool for analyzing data was paired sample 
‘to test and SPSS Ver. 23.0 was used to analyze the 
data [13].

4 Data analysis and interpretation
Table 1, Table 2, Table 3 and Table 4 represent the 

IT and ITES, Education and Pharma Sectors, and Pro-
cessing Industry Employees.

4.1 Interpretation 
In this present study, the researcher has considered 

paired samples’ tests to find the variation between the 
responses. It is also important to mention that paired 
sample ‘is used in those cases where all the sample ele-
ments are from the same sampling frame. It is required 
to study the samples separately [14]. In this present 
analysis, the researcher has considered that the vari-
ance between the samples is equal. There is a consid-
erable difference between the responses given by them 
for selected variables. The variable under study was: 

Table 1
IT and ITES employees

t-Test Two-Sample Assuming Equal Variances Variable 1 Variable 2
Mean 4.5775 5.775

Variance 0.118091667 4.446567
Observations 50 50

Pooled Variance 2.282329167
Hypothesized Mean Difference 0

df 46
T Stat -1.120989074

P (T<=t) one tail 0.15257202
t Critical one tail 1.943180281
P (T<=t) two tail 0.30514404
t Critical two tail 2.4469118510
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Table 2
Education sector employees

t-Test Two-Sample Assuming Equal Variances Variable 1 Variable 2
Mean 7.8175 7.7475

Variance 7.113292 11.30756
Observations 50 50

Pooled Variance 9.210425
Hypothesized Mean Difference 0

df 46
T Stat 0.032619

P (T<=t) one tail 0.487518
t Critical one tail 1.94318
P (T<=t) two tail 0.975036
t Critical two tail 2.446912

Table 3
Pharma sector employees

t-Test Two-Sample Assuming Equal Variances Variable 1 Variable 2
Mean 6.17 6.205

Variance 0.168133 0.0783
Observations 50 50

Pooled Variance 0.123217
Hypothesized Mean Difference 0

df 46
T Stat -0.14101

P (T<=t) one tail 0.4462390
t Critical one tail 1.94318
P (T<=t) two tail 0.892478
t Critical two tail 2.446912

Table 4
Processing industry

t-Test Two-Sample Assuming Equal Variances Variable 1 Variable 2
Mean 6.4675 6.44

Variance 2.670825 0.1662
Observations 50 50

Pooled Variance 1.418513
Hypothesized Mean Difference 0

df 46
T Stat 0.832654

P (T<=t) one tail 0.487505
t Critical one tail 1.94318
P (T<=t) two tail 0.97501
t Critical two tail 2.446912



Issue 22. May 2022 | Cardiometry | 295

• Satisfaction from work-from-home
• Willingness to continue work-from-home.

4.2 For IT- and ITTES-enabled organization 
The above is one of the country’s growth sectors, 

and the culture of work-from-home was practiced be-
fore COVID-19. In the case of COVID-19 problems, 
it has become a way of life. There is no effect on the 
functioning of IT and IT-enabled services and the re-
spective employees, as the test result shows that the 
calculated values are within the accepted limits. The 
fact can be accepted that the industry is not much af-
fected by the pandemic of COVID-19.

4.3 For education sector employees
As far as work-from-home is concerned, it was only 

used in emergencies and special cases in the education 
sector. However, in the present scenario of COVID-19, 
it has become a new way of learning. Facilities like 
LMS (Learning Management System) and OLT (Online 
Learning Tools) were already there before COVID-19. 
The pandemic of COVID-19 has changed the overall 
teaching and learning scenario; as of now, most of the 
schools, colleges, and universities are running their 
classes on online mode. All the stakeholders are com-
fortable with the same. The test statistics fall within the 
acceptable limits and support the above-stated facts. 

4.3.1 Pharma sector employees
Pharma sector is one industry where the work cul-

ture from home was not much popular, and employ-
ees of the sector were either working in the labs for 
product development or in the field to promote and 
sell their products. To work-from-home is a new idea, 
and this took time for the employees to accept it. How-
ever, as of now, they had accepted it and are willing 
to work from even after the pandemic of COVID-19 
is over, which is evident from the test results, i.e., the 
‘t’ statistics fall within the acceptable limits; this can 
be stated that employees are satisfied from the work-
from-home culture [15].

4.3.2 Processing industry
The processing industry is one of the prominent 

industries as many base industries are related to the 
processing industry. The employees of the processing 
industry have never worked from home. They were 
not confident about working from home in the near 
or far future, which is very closely related to the fact 

that most suffered industry is processing industry; 
almost 41% of the employees from the processing 
industry have lost their jobs during the pandemic of 
COVID-19. The test statistics do not fall within ac-
ceptable limits and higher than the set limit of 5% lev-
el of significance. The employees working from home 
are not feeling confident and making mistakes all the 
time, as reported by their respective bosses [16]. 

5 Conclusions
According to research, the once-desired, highly 

favorable WFH has not proven to be one of the best 
choices for most Hong Kong staff. WFH continues 
to pique people’s interest, but not in its present form. 
Better government rules and regulations are needed to 
control and make WFH a reality properly. Guidance 
on transitioning to remote online jobs is one field of 
policy where strategy and delivery are critical. The 
decision to halt in-person meetings and practice was 
made quickly, but with no instructions for doing so. 
Workers are unsure of what WFH means. They lack 
the tools needed to make this transition, such as ap-
plications, access to official documentation, and ad-
equate workspace. If this procedure is to become a 
viable alternative or the new standard, proper prepa-
ration is expected. After the pandemic, where WFH is 
no longer a forced order but rather a versatile choice, 
the working balance will be apparent. Employee in-
teraction in a simulated environment is a challenging 
challenge. Any non-work-related contact that previ-
ously engaged workers has been limited by the employ-
ee-employer interaction using a virtual network. Job 
has become monotonous, tedious, and non-creative 
due to limited staff engagement, team meetings, and 
individual learning opportunities. Nevertheless, those 
who like this modern work culture believe that there 
is a lack of identity at work and in the company. Work 
is more akin to a task that necessitates more dialogue 
and language in order to communicate thoughts.

6 Findings
Apart from the analysis shown above, some other 

observations are worth mentioning here: 
1. Several employees work-from-home for the first 

time, and they are not very comfortable with the 
electronic peripherals and devices. However, they 
are learning to do so and willing to contribute. 

2. 23% of the sampled employees are not very com-
fortable with the monitoring and surveillance mea-



296 | Cardiometry | Issue 22. May 2022

sures taken by the respective companies; they look 
at it like a threat and state that they are uncomfort-
able with such measures. 

3. Employees from IT- and ITES-enabled organi-
zations stated that their targets have increased in 
COVID-19. Even they are working 6-7 days a week.

4. 62% of the employees from all the sectors are will-
ing to continue working from home, provided they 
are given certain liberties and day-offs according 
to their needs. 

5. 47% of the respondents said that they could work 
on both the modes, i.e., in the office and work-
from-home. 

6. 48% of the respondents stated that they want to join 
the office and work from the office as they miss so-
cializing and gathering with friends and near ones. 

7. 40% of the respondents stated that they are suffer-
ing from ailments like headaches, eye rashes, etc., 
after starting to work-from-home. 
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Abstract
Work-life balance (WLB) is a subject of primary concern for every 
organization. This paper attempted to delineate the influence of 
group travel on the WLB of millennials working in the IT compa-
nies in Pune. The study of group travel was compared to individ-
ual journeys. Four factors of group travel: escapism, refreshment, 
bonding, gain a new perspective; we’re used to establish a rela-
tionship between group travel and work-life balance. Data were 
collected from 214 millennials employed in IT companies in Pune 
using an online survey. Multiple regressions analysis has affirmed 
that group travel has a positive and significant influence on the 
work-life balance of the millennials. The findings of this study 
would contribute to crucial contributors such as the company to 
modify the policies regarding travel vacation for the employees 
and acts as marketing inputs to outside stakeholders like travel 
agencies, hotels, and hospitality businesses.
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Introduction
Nowadays, companies are not searching for a high-

ly-skilled candidate or have an excellent academic re-

cord. Still, they have the right attitude and can take its 
mission and vision in a positive direction. Most of the 
millennial share some characteristics which can be a 
good fit for the company. The majority of millennials 
value Travel than any other generation [1]. They like 
to spend more of their income on Travel than buying a 
home or anything else. Previously the trips or business 
trips are considered unfavourable, but now these are 
the things that attract millennials a lot. That’s why the 
same thing can be applied in the organization to keep 
the millennials motivated and helps them to main-
tain work-life balance (WLB), thereby increasing the 
organization’s yield and competence [2]. In this pan-
demic situation of COVID- 19, there is a lockdown 
in most states, and many IT professionals are given 
work from home [3]. They cannot go outside, meet 
anyone, and share what they feel, staying inside the 
house all day. That is why people are suffering from 
depression, boredom, lost interest in work. In prior 
literature, there are studies related to travel motiva-
tions [4]. Research states that “the intensity of group 
travel is impacted not only by the cultural background 
of individual or collectivism, but also by a variety of 
variables, including social, political and economic in-
fluence, and by individual travellers’ background” [5]. 
But no literature talks about whether group travel has 
any relationship with WLB. Through this research, 
we are trying to find out the connection between the 
group travel and the WLB and taken specifically the 
millennial in the Software (IT) industry in Pune as 
my research scope because the nature and scenario of 
the work in the software service organization poses 
unique challenges for professionals [6]. So this study 
would help an organization taking a proper step to in-
crease the performance and involvement of their mil-
lennial workforce [7]. 

Literature review

Work-Life Balance (WLB)
Today, the importance of WLB is more emphasized 

by those entering the workforce than in their history. 
Research shows that graduates have to labor for more 
excellent hours in settings where they feel a growing-
ly unsatisfactory balance between family and working 
life. Most psychologists believe that a worker’s expec-
tations should not be based on his capacity to live a 



298 | Cardiometry | Issue 22. May 2022

satisfactory personal life outside of their professional 
setting” [8]. “Training and family are the top two fields 
of human existence, and for researchers across the 
world, their interaction has been studied. The needs 
of a family and work need to be balanced and integrat-
ed” [9]. “Work/life balance is the phrase used to define 
the balance between working time and other elements 
of life that an individual requires. Work-life balance 
is a means to balance an organization’s workers’ per-
sonal and work life.WLB urges staff to split up their 
period according to their priorities and to balance 
their time via allocating time to their family, health, 
holidays, etc. It is an essential notion in the business 
sector because it motivates and increases employees’ 
allegiance to the enterprise” [10]. His study focused 
on the professors in school for evaluating the work-
life synergy where he found that some teachers were 
doing great in balancing between work and life, but 
some teachers were struggling. He has proposed many 
ways to overcome that [11]. Previous findings have 
shown that the higher education level is also positively 
associated with burnout [12]. This study was done on 
US physicians, in which they found that the frequency 
of burnout is at a disturbing stage. “Today employees 
get a range of family services and initiatives, such as 
job sharing, telecommuting, parental leave with pro-
tection, part-time return-to-work opportunities, flexi-
ble, resource and referral services, in-house child care 
and working parent support groups.” And numerous 
researches believe that “these advantages can reduce 
the stress associated with various role balance. “It 
makes an obvious sense that it would attract people 
and use this technique to enhance the employee mood 
and behaviour of the business to give work-life-bal-
ancing activities.” “By not promoting workers’ a more 
balanced work-family life, the organizations’ personal 
lives contribute to stress, which undermines the work-
force’s capacity to be focused, productive and creative.” 
“ Male and female WLB respondents were selected by 
[13] and discovered a substantial difference between 
the replies between the categories.

In [14], Grant-Vallone and Ensherexamined in-
ternational expatriates regarding employee health, 
conflict in work and personal life, and organizational 
support. The study examines the impact of corporate 
assistance and two types of work and personal life 
conflicts on the health and happiness of expatriate 
employees. “In general, employees claimed that their 
personal life is affected by greater levels of work than 

by personal life. The results showed that conflict be-
tween work and life was linked to sadness, anxiety, 
and personal conflict in the working-life environ-
ment. Programs that deal with both forms of conflict 
are therefore necessary to retain high-quality work-
ers” [15] Previous conclusions show that the “general 
view of employees of being valued and cared for by the 
organization,” in the absence of anticipated direct re-
wards or personal recognition, has a positive link with 
(a) conscientiousness in carrying out conventional job 
responsibilities, (b) affectivity in the organization and 
calculating implication, expressed on behalf of the or-
ganization’s behalf.”

Travel and Well Being
[1] gave importance to the relationship between 

Travel and well-being. They focused on “subjective 
well-being experienced and how it related to travel. 
The model shows that motility about particular con-
ducts and activities (which relates to the attitudes, 
values, and beliefs) indirectly and directly impacts 
well-being. Acker, Witlox. “The indirect effect reflects 
the fact that the potential to travel on its own is of im-
portance through the activity and travel patterns and 
experience thereof. This may express optional ide-
als and the flexibility, independence, and autonomy 
that a possible journey offers. The direct connection 
between mobility and individual activity and travel 
patterns shows that increased motility can (decrease) 
involvement (decrease) in specific activities and thus 
enhance (decrease) both hedonic and eudemonic 
well-being”. In Clark & Oswald (1996) discovered a 
modest connection between absolute income alone 
and the well-being of employees. “The second and key 
conclusion is that comparative income indicators are 
associated strongly with the reported degree of plea-
sure at work.” Cappelli and Cauvin(1991) show that 
relative earnings can also predict employees’ attitudes 
and actions. This reveals an increase in health and sat-
isfaction levels among the people in Madurai City who 
are traveling by bicycle. 

“An escape from the monotonous routine; an es-
cape from the routine; an escape from work; an escape 
from the boss; a client; a shuttle, a house; the rubbish 
and leaking rods.” In addition to escaping, family and 
friendship, relaxation is also a key feature in previous 
literature.

“Two reasons may be seen as incentives for Travel: 
anomie and ego improvement. The pushing elements 
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were both of these stated motivations. Anomie denotes 
the will to exceed the sense of solitude that the traveler 
desires in everyday life. Instead of ego enhancement, 
it comes from the desire to recognize the state of the 
journey. [6] revealed that the motive for outgoing Brit-
ish passengers was found to be pulling and pushing. 
Japanese traveller’s studies found that Relax, Knowl-
edge, and Adventure are highly important to be con-
sidered travel motivation.

Group Travel
[7] In his study proposed an extended model relat-

ed to group travel and individualism/collectivism cul-
ture. He claims that intention and behaviour in group 
travel is a function of the cultural upbringing of collec-
tivism or individualism, along with the backgrounds 
of individual travellers.

‘Researchers note that group travel patterns are pre-
ferred by tourism of collectivist society. The data show 
that visitors in Japan, Korea, and China are group-
based and hierarchical, value affiliation and connec-
tions, and Travel in groups. In addition, “The subjec-
tive well-being of the vacation group revealed the first 
one a developed sense of well-being before and after 
holidays in comparison with the other group” (Gilbert 
& Abdullah, 2004).

Satisfaction
Satisfaction is a lovely inclination you get when 

you get something you needed or have accomplished 
something you needed to do. “Satisfaction is the opin-
ion that a service offers a pleasant degree of consump-
tion. Measurement of travel service satisfaction would 
mean that travellers are satisfied with the complete 
travel service or sections. Customer satisfaction is less 
broad than SWB (Subjective Well Being) and relates 
only to service users”. “Traveller satisfaction is driven 
by what happens when you use a method of Travel. 
Travelling every day can impact the mood of a person 
and contribute to cumulative fulfillment.

Many kinds of research are predicated on a sense of 
comfort and pleasure. “It is thought that some psycho-
logical requirements are met when an individual ex-
periences leisure.” However, “the relevance resides in 
the quantity of time available and the value that people 
attach to their recreational activities. The question of 
leisure is distinct from money or other indicators of 
material living conditions. High incomes don’t always 
indicate increased leisure or a reduction in leisure 

time.”.Moreover, activities that are related to leisure 
help in encouraging personal development, entertain-
ment, and relaxation.

Software (It) Professionals
“The features of the India software services busi-

ness and the notion of work constitute some type of 
difficulty for industry experts. Due to female profes-
sionals, the problems are exacerbated. The develop-
ment of a project-oriented association characterizes 
the software industry in India; more sophisticated 
and critical projects have been outsourced to India”. 
[12] Conducted qualitative research of IT workers and 
showed that, in most situations, the “informants’ ex-
pectations differed; the informants seemed to focus 
mostly on monetary assistance and non-monetary 
support. Those who emphasized monetary help gen-
erally tried to boost salaries while those who focused 
on non-monetary advantages tried to pay leave, equal 
treatment, and recognition.” “With an increasing 
number of women working in India and the IT sector 
facing a talent deficit, it seems that comprehending the 
job and family of professionals in the lives of profes-
sionals becomes an important HR problem.”

Millennial
Age Y, otherwise called millennial, spread individ-

uals conceived between the 1980s and 1996. Millenni-
al professionals are both a challenge and an opportu-
nity to their employer’s Researchers have found that 
the meaning of the following motivational factors is 
“confirmed in Generation Y: constant learning and 
work development; interesting, difficult and various 
tasks; social relations and the behaviour, flexibility 
with schedules and working hours; balance work-life” 
in the previous studies. “Millennials indicated their 
anticipation of dynamic tasks being assigned (e.g., 
diverse, difficult, developmental, adaptable), of being 
part of a dynamic team (e.g., supportive, develop-
mental, and enthusiastic team), and of working with a 
coach. In the material, the individuals were concerned 
with developing their skills (i.e., their worth for the la-
bor market) and receiving assistance and care. They 
seemed to assume that anyone could do train their 
skills to increase the chances of success in the work 
jungle”. Through his study, he said: “The job is done by 
this generation better and faster. They are extremely 
collaborative and team-oriented and search for signif-
icance in work and learning. Although these charac-
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teristics in the work environment, management, and 
supervision are highly recognized, Generation Y peo-
ple are difficult. Generation Y also recognizes clear di-
rection, calls for timely feedback on performance, ex-
pects consultations and managerial decision-making, 
and calls for continuous intellectual challenge. These 
traits differ considerably from those of the individu-
alists and the working lovers of the preceding genera-
tion”. [9] discovered Generation Me (or Millennial) to 
display greater outside control; a low social-approval 
propensity; increased self-confidence, sadness, self-
love, and anxiety. “Organizations and managers that 
grasp these underlying generational gaps will be more 
successful, as they manage their youthful people, in 
some situations discover methods to address dispari-
ties and build against pressure in others. The earnings 
of the 21st century go to companies who are capable 
of harnessing the distinctive characteristics of Genera-
tion Me and that of their firm”.

Millennial and Work-Life Balance
Millennials give priority to their lifestyle and work-

ing interactions. This applies to most firms, including 
professional services; “Millennial job applicants take 
professional decisions on the subject of work-life bal-
ance as highly essential. An excellent work-life bal-
ance influences your job happiness, job performance, 
and ethical decision-making favourably. Millenniums 
show while the concerns of work-life balance are cru-
cial both for men and females, women exhibit con-
siderably stronger reactions to some topics relating to 
flexible working arrangements.

Millennial and Travel
Folmer, in their study, found that travel motivation 

is mainly determined by experiential demands firmly 
associated with seeking unique Travel and tourist ex-
periences. This differentiates them and also contrib-
utes to ideal societal position and thus making their 
travel journey. For them, Travel is a mode of gaining 
freedom, helping adolescence to adulthood transition, 
escape, and relaxation. “Millennials are open-minded 
travelers that want liberty and flexible ways to see the 
globe as well as to regard travel as a great opportunity.”

Therefore we have seen in previous literature that 
no research had covered anything related to the effect 
of group travel on the WLB of millennials. This study 
aims to delineate the influence of group travel on the 
WLB of millennials working professionals in IT ser-

vice organizations. It would be beneficial for the or-
ganization to understand what their workforce wants 
and what steps they must take to ensure their well-be-
ing. To study the group travel impact on work-life bal-
ance, we had taken four factors of group travel, and 
we individually found their impact on WLB. Thus, the 
following hypotheses were proposed.

H1: The link between gaining a fresh viewpoint 
and balance between work and life is good.

H2: The balance between cooking and work-life is 
a favourable relationship.

H3: The link between bonding and the balance be-
tween work and life is favourable.

H4: The connection between the equilibrium of 
work and work-life is positive.

H5: The balance between group travel and working 
life has a good link. H5:

Methodology

Measures
The variables in this study were measured by the 

carefully chosen items and adapted from the previ-
ous literature. The study of group travel was done as 
compared to individual Travel. Jang & Cai’s research 
adopted three things measuring each variable, i.e., es-
capism, refreshment, bonding, and six items measuring 
gain new perspective, were adopted from Jang & Cai’s 
research. The above variables are the factors of group 
travel. Another four items measuring work-life balance 
were adopted from Banu & Duraipandian’s research. 
These factors are used to found whether there is an as-
sociation between group travel and WLB. All the items 
were estimated by a five-pointer Likert scale, tied down 
by (1) “Strongly disagree” and (5)”Strongly agree.”

Data Collection and Sample
The study adopted a quantitative analysis method. 

Data were gathered from the respondents lying in the age 
group of millennials working in the information technol-
ogy (IT) companies in Pune. For the survey, the snowball 
sampling method was used. Online questionnaires, in 
Google form, were sent through email and other social 
media to first known respondents and requested them to 
distinguish further respondents. Overall, 214 completed 
surveys were returned in two weeks of data collection. 

Out of 214 respondents surveyed, 44.39 percent 
were female, and 56.07 percent were male. So there is 
no large difference between the gender which makes 
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this study free of bias gender opinion. The age group 
of respondents, 53.86 percent, were lying in the range 
of 23 and 28 years old,33.64 percent were lying in the 
range of 29 and 34 years old, 12.61 percent were lying 
in the range of 35 and 40, and no one was 40 years old 
or above. Also, 51.86 percent of respondents were hav-
ing work experience of 0-3 years, 25.70 percent were 
having work experience of 3-5 years,16.82 percent were 
having work experience of 5-10 years, 4.20 percent 
were having work experience of 10-15 years, and 1.40 
percent were having work experience of 15 years and 
above. Annual income was classified into six groups: 
up to Rs 3 Lakh (16.35 percent), Rs 3-5 Lakh (30.37 
percent), Rs 5-10 Lakh (29.90 percent), Rs 10-15 Lakh 
(14.95 percent), Rs 15-20 Lakh (7.47 percent), Rs 20 
Lakh and above (0.93 percent). Data about the living 
type were also collected; 22.89 percent lived alone, 42.05 
percent lived with their family, and 35.04 percent lived 
with their friends. Out of 214 respondents, 194 (90.65 
%) like to travel, 6 (2.8 %) do not like to travel, and 14 
(6.5%) were not sure about it. Out of the remaining 208 
respondents, 186 (89.42 %) prefer to travel in a group, 
and 22 (10.57 %) prefer to travel alone. Out of 186 (who 
prefer to travel in a group), 124 (66.66 %) often travel 
with their friends, 45 (24.19 %) often travel with their 
family, 13 (6.90%) travel with colleagues, and 4 ( 2.15%) 
often travel with their group arranged by a travel agent. 

Additionally, some more questions had been asked 
to the Millenials. More than 50 % of the respondents 
often go for group travel once in 3 months (26.34 %) 
and 6 months (29.03%). Visit friends/relatives (66.80 
%), and trips which include plans to sight-see or any 
tour (54.30%) was the highest chosen purpose of Travel 
for the millennial. And to get some distance from work 
was the top reason for traveling. After being questioned 
about the benefits of traveling alone, those who preferred 
traveling alone ( 10.57 %), you come to know yourself 
more intimately. It can help your problem-solving and 
decision-making skills improve were the two highest 
marked by respondents. On the other hand, those who 
chose group travel provide companionship (59.10%), 
safety (54.30%), and the relationship and connection in-
creases (50.50%) were the benefits marked by them. 

Data analysis and result

Descriptive Statistics and Reliability Analysis
Table 1 shows the results after performing the de-

scriptive statistics. The final score of the variables was 

calculated by taking an average across the individ-
ual scores among the five variables. Among the five 
variables, bonding had the highest mean (M= 4.279, 
SD= 0.7277).
TABLE 1
Descriptive statistics

Variables (Cronbach’s Alpha) Mean(M) Standard 
Deviation(SD)

Escapism (α= 0.702)
Refreshment ( α= 0.935)
Bonding ( α= 0.823)
Gain new perspective ( α= 0.813)
Work-Life balance ( α= 0.774)

4.234
4.116
4.279
4.122
4.152

0.8076
0.7441
0.7277
0.8282
0.8068

Especially, respondents strongly show their con-
cerns about bonds with their friends, family, and 
colleagues associated with traveling in a group 
(M = 4.371, SD = 0.7330). Remarkably, they also high-
ly consider that group travel helps meet people with a 
similar lifestyle (M= 4.247, SD= 0.7301).

For reliability analysis, the Cronbach’s alpha (α) was 
calculated as mentioned in Table 1, As suggested by 
Hair et al. (2010), Cronbach’s alpha value must lie above 
the threshold value of 0.7, and the matter in the study 
for the variables ranged from 0.702 to 0.935. Addition-
ally, Cronbach’s alpha for all the 19 items was 0.888, also 
more significant than 0.7. Therefore, It can be reason-
ably concluded that the measures had high reliability.

Exploratory Factor Analysis (EFA)
An EFA was implemented for the items measuring 

the four predictors: escapism, refreshment, bonding, 
gain a new perspective using Principal components 
with Varimax rotation. Table 2 shows the results of ex-
ploratory factor analysis.

The results revealed that the KMO value was 0.803 
and the 0.001 significance level shown by Bartlett’s 
Test, demonstrating that the data were valid for ex-
ploratory factor analysis. As anticipated, four com-
ponents with eigenvalues greater than 1 as shown in 
Figure 1 were pulled out, and the total variance ex-
plained by the variable was 67.217%. All factors load-
ing were above 0.5as illustrated in Table 2. The first 
factor is “gain a new perspective,” which accounted for 
19.805% of the variance was highest among all the as-
pects with an eigenvalue of 5.096. The second-factor 
“refreshment” captured 18.109% of the clash with an 
eigenvalue of 2.127. The third-factor “bonding” cap-
tured 16.398% of the variance with an eigenvalue of 
1.494, and the fourth-factor “escapism” accounted for 
at least 12.904% of the clash with an eigenvalue 1.366.



302 | Cardiometry | Issue 22. May 2022

TABLE 2
Results of exploratory factor analysis

Factors Loading Eigen Value Variance Explained

Factor 1: Gain a new perspective (0.813)
Allows me to increase my knowledge
Gives me the opportunity of doing and seeing the destination’s unique things
Allows me to experience new and different lifestyles
It Will enable me to meet new and other people
It Will enable me to meet people with similar interest
Allow me to see and meet people from other ethnic backgrounds/nation

0.558
0.641
0.627
0.763
0.704
0.737

5.096 19.805%

Factor 2: Refreshment (0.935)
Helps me to find thrills and excitement
Gives me the feeling of relaxation
I enjoy the sense of freedom

0.949
0.923
0.877

2.127 18.109 %

Factor 3: Bonding (0.823)
Helps me to bond with your friends, family, and colleagues
I get to meet people with a similar lifestyle
I try a variety of activities with my group

0.858
0.765
0.806

1.494 16.398 %

Factor 4: Escapism (0.702)
Helps me to stay away from the demands of home
Allows me to get a change from the busy job
Will enable me to escape from the ordinary

0.749
0.851
0.707

1.366 12.904 %

Total variance explained 67.217 %

FIGURE 1.Scree Plot showing four factors with eigenvalues greater than 1
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In sum, the three factors “gain new perspective,” 
“refreshment,” and “bonding” captured more than 
50% of the variance, contributing to explaining much 
of why the millennials of IT companies in Pune prefer 
group travel. Graph 1 shows Scree Plot showing four 
factors with eigenvalues greater than 1.

Multiple Regression Analysis
To examine the influence of the four factors on 

the web of millennials in IT companies in Pune, mul-
tiple regression analysis was conducted. Scatterplots, 
the value of tolerance, boxplots, Mahalanobis dis-
tance, and variance inflation factor (VIF) was checked 
for confirming the regression assumptions. Results 
showed that the regression assumption of homosce-
dasticity was fulfilled, and multivariate outliers and 
multicollinearity were not of concern.

For testing the hypothesis, multiple regression 
was executed. The analysis showed that gain a new 
perspective (β = 0.485, p<0.01) had a positive and 
significant impact on the work-life balance of millen-
nials, which supports our first hypothesis (H1). Also, 
refreshment(β = 0.183, p<0.05), had a positive and 
significant impact on the work-life balance of mil-
lennials, which supports our second hypothesis (H2).
Bonding (β = 0.361, p<0.01), had a positive and sig-
nificant impact on the work-life balance of millenni-
als, which supports our third hypothesis (H3). Table 3 
shows the result of multiple regression.

TABLE 3
Result of multiple regression

Variable Multiple Regression

B β t p
(Constant)
Gain a new perspective
Refreshment
Bonding
Escapism

16.608
1.211
.457
.902
.610

.485**

.183*

.361**

.244**

121.895
8.862
3.349
6.605
4.468

0.000
0.000
0.001
0.000
0.000

**-Significant level at 0.01, *- Significant level at the 0.05

Lastly, escapism (β = 0.244, p<0.01) had a positive 
and significant impact on the millennial’s work-life 
balance, which supports our fourth hypothesis (H4).
In combination, the four predictors of group travel 
(i.e., gain a new perspective, refreshment, bonding, 
and escapism) explained a significant variance, that 
implies, group travel accounts for approximately 46 
percent of the variance in WLB, R2 = 0.459, F = 38.334, 
p<0.01. This supports our fifth hypothesis (H5) that 

there is a positive relationship between group travel 
and the work-life balance. As demonstrated by the 
standardized regression coefficients (in Table 3), gain 
new perspective (β = 0.485) exerted the strongest in-
fluence on work-life balance among all the predictors, 
followed by bonding (β = 0.361), escapism (β = 0.244) 
and refreshment (β = 0.183), respectively.

Discussion and implication
research on group travel influencing the WLB of 

the individual has been scarce. This study is among 
the first that has researched the impact of group travel 
on the WLB of especially the millennials in IT compa-
nies in Pune. In terms of IT and infrastructure, Pune 
is becoming a focal point for job opportunities and 
developers(Pune: The queen of Deccan, 2016). Hence, 
there is a need to manage the workforce accordingly. 
This study on group travel impacting work-life bal-
ance was conducted as compared to individual Travel. 
All the respondents are millennials, and their respons-
es indicated that group travel has a positive and sig-
nificant impact on their WLB. The findings showed 
that the strongest indicator for WLB is gaining a new 
perspective, which includes increasing knowledge, 
meeting new people, experiencing new and different 
lifestyles, doing unique things, and meeting people 
with similar interests. The millennials are more into 
gaining a new perspective of life to become empathet-
ic, rational, and compassionate and balance their work 
and life effectively. After earning a unique perspective 
through group travel that has a significant effect on 
WLB is refreshment. There must be a need to refresh 
ourselves so that we can perform our tasks better. Re-
freshment includes getting freedom, relaxation, and 
thrills, and excitement. Group travel offers these so 
that a person can have a fresh start to his work after 
coming back to everyday life. Refreshment is followed 
by the factor that is bonding. Millennials of IT com-
panies in Pune point out that through their response 
that bonding shows a positive and significant impact 
on their WLB. Sticking with their family, friends, and 
colleagues helps them to manage their life and work 
efficiently. These three factors of group travel contrib-
ute more than 50 percent variance in the WLB. Lastly, 
escapism also has a positive and significant impact on 
WLB. For Millenials in IT companies in Pune points 
that as compared to individual Travel, group travel 
offers them the better escape, be it escaping from the 
home demands, be it from the hectic job or to escape 
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from the routine. All four factors of group travel con-
tribute 67.217 percent of the variance in the WLB of 
millennials in IT industries in Pune. 

The study’s outcomes have imperative implications 
for companies and individuals. During this pandem-
ic situation of COVID-19, the IT professionals are 
assigned work from home. Their WLB has been af-
fected. Given the significant impact of group travel on 
the WLB, these professionals miss going out, gaining 
a new perspective, bonding, meeting with people, 
refreshment. Considering the normal situation, the 
company should reconsider its policies regarding the 
welfare of its employees by giving them personal time 
to pursue their hobbies or spend time with their fam-
ilies. Given the significant and most substantial influ-
ence of gain, a new perspective on the work-life bal-
ance shows that millennials value meeting new people, 
sharing their knowledge, lifestyle, interests. This acts 
positively towards their WLB. 

Considering the significant effect of refreshment 
and escapism on WLB, companies should increase 
the frequency of travel trips for the employees, should 
use paid sabbatical leave. This will allow employees to 
pursue their passions and reenergize themselves away 
from the workplace. Companies can also incorporate 
the idea of a workstation that is a vacation that will 
enable you to work remotely while containing com-
ponents of relaxation that let you loosen up, unwind, 
and be increasingly productive. Companies can also 
collaborate with some hotel chains and resorts, of-
fering a workstation package for guests who wish to 
work remotely in calm and refreshing surroundings. 
Companies can also use sustainable Travel like trains 
and buses; these rides are always memorable. On an 
individual level, millennials, as they know their job is 
hectic, should try to arrange group travel once a while 
so that it helps positively to balance between life and 
work.

Conclusion
There are several ways in which future research 

studies can broaden and expand the current research. 
The sample studied might be one-sided due to the us-
age of snowball sampling and millennials only. Future 
examinations can simple random sampling comes un-
der probability sampling techniques by considering 
the other different age groups and addressing the lim-
itation. It would be likewise alluring to gather informa-
tion from greater sample size to increase the general-

ization of the study’s findings. Besides, future research 
can also improve this by including more potential 
determining factors of group travel impacting WLB. 
Finally, an analysis can evaluate the possible changes 
in millennials’ inspiration towards group travel relat-
ed to WLB at various focuses in time previously and 
during the COVID-19 pandemic. This study also acts 
as marketing inputs to outside factors like travel agen-
cies, hotels, and hospitality businesses. Travel agencies 
can organize group travels, especially for millennials, 
with more incentives and frequency. At the same time, 
hotels can also give group discounts and incentives to 
particular age groups as their marketing strategy to at-
tract people from this category to their ventures.
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Abstract
In the modern era, the specialists working in the supply chain are-
nas are engulfed with enormous amounts of data, which has made 
them think out of the box and probe more into the sources of the 
data and techniques of analyzing and organizing the unstructured 
data. The new bud scholars and professionals have endorsed big 
Data Analytics (BDA) lately as a decisive green supply chain man-
agement facilitator. Research in this particular area is still to be ex-
plored to the fullest. The findings of the research are still in the 
introductory stages. Our study comprises an organized literature 
review of 42 significant papers published in the previous 18 years, 
which performs thorough reasoning and outlines three types of 
GSCM field: green product innovation, reverse logistics, and green 
procurement. The study presents the scope of BDA in these re-
spective areas of GSCM. The study helps to portray the extent of 
usage of BDA tools in distinct GSCM fields. The literature review 
also sheds light on certain gaps in the research work. It caters to 
the directions for future work in the dedicated field.
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1 Introduction

The term sustainability was first combined with the 
Earth Summit at Rio in 1992. The United Nations En-
vironmental Programme (UNEP) was established to 
look into the matters related to the environment and 
manage the business linked with it. After the establish-
ment of UNEP, several steps were taken to promote 
the idea of sustainability. According to Rao P, Envi-
ronmental Management System, Cleaner Production, 
Responsible Manufacturing, and green supply chain 
management were emphasized and managed to entice 
all stakeholders [1].

Green Supply Chain Management (GrSCM) en-
compasses several important subunits. Four niche 
fields work by being dependent on each other and 
help in achieving the company’s goals. According to 
Venu, GrSCM is an aggregate of Reverse Logistics, 
Green Distribution, and Green Manufacturing/mate-
rial management in Figure 1.

Green Supply Chain has directly connected both 
Supply Chain Management (SCM) and environmental 
management. The inclusion of the term ‘Green’ in sup-
ply chains has helped the industries monitor the sup-
ply chain links and environment. The introduction of 
GrSCM is driving the companies’ operation towards 
the idea of sustainability [2]. This concept has made 
industries adopt green initiatives, which are the need 
of the hour for the present world.

Mark & Douglas, as an exhaustive volume data, 
which is integrated with high velocity, and variety, 
have mentioned big Data (BD). These qualities have 
made Big Data a standout tool, which has enhanced 
insight and decision-making.

BD has incorporated 11Vs in its arsenal, Figure 2 
shows among them 5V, which are (a) volume; it re-
flects the enormous bulk of the data, which has vital 
records linked. (b) Velocity, it signifies the pace by 
which data is being spawned and delivered. (c) Verac-
ity is a vital attribute of BD, which intensifies the im-
portance of the attributes of data and reliability over 
the different data origins, as stated by White. (d) Va-
riety, it demonstrates the multiple origins from where 
data has been generated [3]. These data can be struc-
tured or unstructured, as observed by Wamba, Akter, 
Edwards, Chopin, & Gnanzou. (e) value, this dimen-
sion was added by Forrester. It has helped to track 
down the economic surplus generated from the data.
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The seriousness of BDA has been accentuated by 
Waller & Fawcett for Supply Chain Management [4]. 
They have proposed the term “SCM data science re-
ferring to BDA, as the application of quantitative 
and qualitative methods from various disciplines in 
combination with SCM theory to solve relevant SCM 
problems and predict outcomes, taking into account 
data quality and availability issues.”

The IoT and Big Data have displayed immense 
potential to be deemed a future technology that will 
affect people’s lives in the evolving world. The oper-
ations executive associations have begun their probe 
to filter out the needful insights and prospects, as re-
searched by Accenture.

The data in the present age majorly being contribut-
ed from the suppliers and buyers end. Nonetheless, the 
majority of the SCM findings are still not being made 

by incorporating big data attributes [5]. The need of the 
hour is to start considering the aspects of supply chain 
modeling and big data, as researched by Kaur & Singh.

The given research work hovers around certain 
specific areas related to Green SCM. It undertakes the 
following questions: 1) What are the multiple regions 
of Green SCM, which are legitimized by the BDA tools 
and attributes. 2) What is the present status of BDA 
tools that are being incorporated in Green SCM.

2 Research methodologies
To deliver a comprehensive Literature Review for 

the research papers, presenting the purview of Big 
Data Analytics in the GSCM, we managed to gather 
the data from the sources like “Web of Science,” “Sco-
pus,” “Science Direct,” and “Research Gate.” There are 
a few distinct keywords, which were at the center of at-

Fig. 1. Four fields of GrSCM

Fig. 2. 5 V’s of big data
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tention, such as “Green Supply Chain linked with Big 
Data,” “Big Data Analytics with the Sustainable Supply 
Chain,” “Big Data integrated with logistics,” “Big Data 
and the Green Purchasing.” Our work was inclined 
with the 42 published research papers within the span 
of 2002 to 2020 [6]. We have gone through the research 
procedure and the Literature Review of the segregated 
42 papers. The insights were displayed from the paper 
we referred to with proper explanations. At the very 
last of our analysis, we ended with the conclusions and 
future scopes to bridge current research gaps. Figure 3 
shows the research methodology.

3 Literature review

3.1 Overview of green supply chain 
management

GrSCM has its underlying foundations in both 
Supply Chain and environmental management. In-
cluding the ‘green’ segment gracefully to supply-chain 
management tends to impact and connect the supply 
chain and the indigenous habitat. The idea of SCM is 
reliant on the objective of the specialist.

SCM has demonstrated Min & Zhou, which has 
grown approximately a customer-centric perception 
and drives changes in the overall organization’s ex-
ternal and internal linkages and then seizure the har-
mony of inter-organizational integration, inter-func-
tional, and coordination. With increasing numbers of 
concerns regarding environmental pollution, organi-
zations are addressing the concept of GrSCM and in-
dustrial development as one [7].

GSCM has several advantages, such as cost reduction 
and supplier involvement in the process decisions that 
encourage eco-innovation, according to Rao P. It further 
helps in reducing the consumption of energy and costs 
related to the material, as stated by Zhu and Sarkis. Au-
thors Fuentes-Fuentes, Albacete-Sáez, & Lloréns-Mon-
tes established how greening a process results in positive 
economic outcomes. It helps in reducing costs, which in 
turn results in growth in the profit and market share [8].

3.2 Big data analytics
The outset of digital technologies and tools has 

helped to consider the data and its analysis. The emer-
gence of the Internet of Things (IoT) and other auto-

Fig. 3. Research methodology
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mated tools and Web 2.0 with the Industry 4.0 have 
made the visualizations of Big Data quite easy, as ob-
served by Hui & Silvana. This research has enormous 
scope and is very popular among upcoming scholars. 
Gigantic unstructured data are now gathered from 
various origins. The sources include ERP (Enterprise 
Resource Planning), scattered production surround-
ings, orders, and freight logistics, patterns of buying 
preferred by customers, social media records, the 
lifespan of articles and their operations, and high-tech 
data directed sources like GPS (Global Positioning 
System), RFID (Radio Frequency based Identifica-
tions) spotting, vigilance data and many more. The 
industries currently are negotiating with the data files, 
which fall under the scope of 4Vs; volume, veracity, 
variety, and velocity [9]. The bigger datasets of these 
criteria become very challenging to work with, and vi-
sualizing them to hand over fruitful results.

In light of itemized writing surveys by past writers, 
it is understood that big data finds tremendous appli-
cations fundamentally in logistics and procurement. 
Researchers likewise found that the greater part of the 
research performed on big data concerning GrSCM is 
conceptual and theoretical. The analytical models that 
have been used in big data are at a very nascent stage. In 
addition, these models incompletely catch the big data 
in the field of logistics and sustainable procurement. In 
this manner, creators accept a colossal hole in connect-
ing big data to improve operations, such as logistics and 
procurement in GrSCM, as recorded by Kaur & Singh.

The financial performance was analyzed by Feng 
et al. of a Chinese manufacturing company through 
“data-driven supply chain capabilities.” The proposed 
structural equation modelling for this study [10]. The 
results indicated that there is a positive relationship 
between supply chain responsiveness corresponding 
to the changes in the demand from markets or con-
sumers that are buckled up with the organization’s fi-
nancial performance.”

Analysis was executed by Arunachalam & Palan-
ichamy on the potentials of the BDA integrated into 
the supply chain realm, and they constructed a proto-
type, which was settled on the capability maturity [11]. 
They spent their time analyzing the published paper 
from 2008 to 2017. They acquired the knowledge of 
Big Data and its capacity in the region of the SCM. 
They come with future scopes and potential research 
gateways in the same field.

3.3 Industry 4.0
Industry 4.0 was adopted to incorporate digital 

transformations, mainly in manufacturing or pro-
duction organizations. It inducts various categories 
of high-tech and breakthrough concepts. At the same 
time, it paves the way for inculcating BDA in GrSCM, 
according to Jan Ola Strandhagen et al.

Some of the broadly used technologies in industri-
al manufacturing are: 
i. The very first is the Identification tool. It is known 

as Auto ID, which helps elicit the characteristics of 
an object. It is also embedded with sensor technol-
ogy that helps to gather the real-time data compi-
lation from the appliances present in the workplace 
[12].

ii. Virtual Reality (VR) has directly helped the oper-
ators responsible for the functioning of machinery 
present in the manufacturing and assembly line.

iii. Big Data analytics helps to squeeze out the invalu-
able information present in the unstructured data, 
which are available in enormous quantities.

iv. Autonomous vehicles and robots for easy transpor-
tation along with saving fuel along with time.

v. Artificial Intelligence (AI) has enhanced the effi-
ciency of the process by integrating automation in 
the simplest of procedures. It has influenced the 
decision-making and operations without the phys-
ical mediation of humans.

vi. Cloud computing, through which cloud manufac-
turing has become capable of interlinking the pro-
duction sources, has directly optimized the inter-
nal and external logistics.

4 Outcomes of literature review

4.1 Green product innovation
Respective governments and society have been 

pushing for green innovation on a large scale owing to 
the scenario of the surge in pollution level, which has 
triggered the depletion of natural resources. The caus-
al factors have been probed by Zailani, Iranmanesh, 
Shaharudin, Govindan, & Chong, which were anchor-
ing for the adoption of green innovation [13]. They 
analyzed the market conditions and studied future de-
mand. It was evident from their research that an orga-
nization’s environmental governance and internal ini-
tiatives are accountable for the green innovation push.

Industries opt for Green production only when the 
R&D results predict an operational improvement, fi-
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nancial gain, and enhancement of their market share 
by gaining a competitive advantage, as stated by Chi-
ou. As environmental performance has become a factor 
to look after for the industries, the implementation of 
green practice has become necessary for them, as ob-
served by Chithambaranathan, Subramanian, Gunase-
kara, & Palaniappan and Weng, Chen, & Chen. The in-
tegration of green production and its results linked with 
environmental performance has influenced green sup-
ply chain management, as researched by Chiou. Partner 
suppliers will play an enormous role in enhancing the 
environmental attainment factor by adopting the green 
supply, as Chithambaranathan, Subramanian, Gunase-
kara, & Palaniappan studied [14].

Green product and the Green process involved in 
manufacturing along with Big Data Analytics are to-
gether responsible for the green innovation, which has 
positive outcomes in terms of reduction of consump-
tion of energy, according to El-Kassar & A.-N. Green 
innovation has sparked the results for the recycling of 
wastes, green product designs and controlling of pol-
lution emission, as observed by Chen, Lai, & Wen.

Adopting green innovations and gaining competi-
tive advantage is highly driven by corporate environ-
mental ethics, as researched by Peng & Lin. Sustain-
able goals of the industry will be fulfilled when they 
include green innovation and management in the nu-
cleus of the functioning of an organization [15].

Big Data is a new tool whose influence over the var-
ious sectors is being appreciated lately. It has project-
ed the potential to impact the environment positively 
once blended with supply chain and green innovation, 
as studied by Cajaiba-Santana and Huang et al., Dubey 
et al., Roßmann, Canzaniello, von der Gracht, & Hart-
mann, Papadopoulos, Gunasekaran, Dubey, & Fosso 
Wamba.

4.2 Green purchasing/procurement
The basic idea of adopting the green model of the 

supply chain by the industries is to curb the carbon 
footprint and promote environmentally sustainable 
procurement. The measure of carbon generated from 
the side of suppliers should be monitored. Selection 
of suppliers must be done on these criteria. Therefore, 
to help this thought, certain sustainability benchmarks 
were included to assess the suppliers’ carbon footprint 
[16]. The few criteria like fuel efficiency, fuel used, 
packaging material used, the medium of transporta-
tion, and distance from the plant are considered, as re-

corded by Seuring & Muller, Presley, Meade, & Sarkis, 
Ciliberti, Pontrandolfo, & Scozzi, Kumar & Jain, Bai & 
Sarkis, Hsu, Chen, & Chiou.

Selecting Green Suppliers is deemed to be a highly 
important task in order to adopt Green Procurement; 
according to Raut, et al. BDA has played a crucial role 
in the assessment of the environmental performance 
of the suppliers by inspecting the historical data, as 
stated by Liou, Chuang, Zavadskas, & Tzeng, Singh, 
Kumari, Mishra, & Malekpoor.

For illustration, optimization and machine learn-
ing were the critical tools in segregating the suppliers 
with low or little carbon discharge, as observed by 
Singh, Kumari, Mishra, & Malekpoor. As researched 
by Singh, Kumari, Mishra, & Malekpoor came up with 
a framework for cloud computing of big data to study 
the data linked with the complete procedure of devel-
oping cattle in beef farms. The study incorporates the 
data related to cattle’s age, average weight, breed, diet, 
and many more. Using the above information, AI can 
rate every beef farm according to its supplier selection 
norms. Optimization scrutiny and TOPSIS were used 
to aid the settlement between carbon footprint and 
meat quality. It helped to cull the high-quality beef 
with a nominal carbon footprint at affordable prices, 
as studied by Singh, Kumari, Mishra, & Malekpoor.

Collaboration with the suppliers is regarded as 
another important step in Green purchasing. The 
sustainable goals and environmental criteria must 
be communicated with the vendors and suppliers to 
achieve the targeted, sustainable limits and business 
information. BDA aids in the proper sharing of the 
information with the suppliers and efficiently contrib-
utes to environmental collaboration, as Raut et al.

4.3 Reverse logistics
The term ‘Reverse Logistics’ has attracted the at-

tention of organizations. It has created favorable con-
ditions for the industries to generate new income or-
igins and present their corporate social responsibility 
(CSR) via environmental, social, and green activities, 
as stated by Hui & Silvana.

Reverse logistics was introduced to manage the 
reverse flow of materials to maximize their worth, as 
Kannan, Pokharel, & Kumar observed. Products exit 
from the desired supply chain for various reasons, such 
as item recalls, commercial returns, reusable products, 
warranty returns, end-of-life returns, and end-of-use 
returns, as researched by Han & Ponce-Cueto.
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Fuzzy TOPSIS and Interpretive Structural Model-
ling (ISM) were used to navigate the segregation pro-
cedure for electing the outclass third-party logistics 
providers, as Kannan, Pokharel, & Kumar studied. 
This case study based on the manufacturing indus-
try in India has presented the efficacy of the ISM and 
fuzzy TOPSIS.

As recorded by Hsueh & Lin came up with a new 
model to rate alternatives for enforcing the “sorting 
process of reverse logistics in the downstream photo-
voltaic industry.” The new model has merged the var-
ious attributes like the opportunities, benefits, risks, 
and costs.

The products, which do not follow the predefined 
life cycle and exit from the supply chain because of 
the reasons mentioned above, the end-of-life of these 
products, can be assessed using Big Data Analytics. It 
helps in remanufacturing, reuse, recycle, inspection, 
and sorting of the products. Furthermore, big data 
helps gather real-time analytics of vehicles and ma-
terials and facilitates assessing the locations to find 
best-suited routes for the transportation of materials, 
as to Jan Ola Strandhagen et al.

5 Conclusions
The study has inspected 42 papers demonstrating 

the scope of integration of the BDA and GSCM. By 
conducting a literature review, we were able to scruti-
nize three aspects related to GSCM that are connected 
with the BDA. These fields were Green Product In-
novation, Green Purchasing/Procurement, and Green 
Logistics. Big Data Analytics has presented the win-
dow of scope for enhancing the veracity of decision 
forming. It has become a potential tool for forecasting 
future trends by using the data linked with the pro-
cesses.

The systematic study of the literature review has 
displayed two connotations. Firstly, we presented 
comprehensive insights into the research advance-
ment made in one of the emerging fields, BDA inte-
grated with GSCM. Our study reinforces the percep-
tion of BDA in GSCM and interprets the aspects of 
the BDA in distinct GSCM areas. To be precise, our 
detailed analysis objectifies that this field is prema-
ture and demands the considerations of the experts 
coming from contrasting backgrounds of education to 
probe the potential aspects of the field.

Moreover, the scope of green operations can be 
diversified. It can hop from internal environment 

handling to foreign GSCM ventures. For example, in-
tegrating their supplies, vendors, and customers with 
the GSCM will enhance environmental performances.

6 Future scopes
We tried to present the forthcoming opportunities 

that can be explored in the research field through our 
study. Foremost, the current analysis has only tried 
to highlight the capacity of BDA in particular GSCM 
operations. The influence of BDA in GSCM may help 
present the interrelation of various operational ac-
tivities linked with GSCM. Therefore, forthcoming 
research perspectives can cater to a comprehensive 
structure on the utilization of the BDA in organiza-
tions’ long-term GSCM executions.

Big Data is still showcasing the potential of appli-
cations in the different sectors. The respective articles 
do not comprehensively reflect the new-fangled BDA 
knowhow and their scope in GSCM. Thus, the upcom-
ing scholars should concede the utilization of the surfac-
ing BDA capabilities and their impressions on GSCM. 
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Abstract
Purpose: The paper aims to focus on the question “How can 
we leverage learning interventions for talent development?” 
The rise in the need for learning and development for employ-
ees has become a priority and a primary reason for job dissat-
isfaction. Learning and development initiatives are believed to 
build the required through training campaigns, competencies, 
and exposure to critical experiences where employees across 
different bands and streams can be nudged to attend training, 
enhance their skills, and increase engagement. For an organi-
zation to have a learning culture, the most important thing is 
employee awareness concerning their learning and how their 
learning is benefiting the business and aligning the individual’s 
needs to organizational goals. It is usually found that because 
of time constraints and other factors, employees do not pay 
much attention to up skill themselves, which calls for a system-
atic framework to nudge them for inculcating a learning envi-
ronment.
Design/Methodology/Approach - An explorative, qualita-
tive study based on focus groups designed.
Findings: Due to time constraints and other factors, employ-
ees do not pay much attention to up skill themselves, which 
calls for a systematic framework to nudge them for inculcating 
the learning environment.
Limitations: Based on the findings, few priority aspects may 
be crucial to the learning environment. 
Originality/Value: This paper serves the purpose of explain-
ing the necessity of learning intervention techniques for talent 
development.
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ning, Coaching, Mentoring

Imprint
Navyaa Chandel, Pankaj Sharma. Leveraging learning inter-
ventions for talent development: an inductive approach. 
Cardiometry; Issue 22; May 2022; p. 313-322; DOI: 10.18137/
cardiometry.2022.22.313322; Available from: http://www.
cardiometry.net/issues/no22-may-2022/leveraging_learn-
ing_interventions

1 Introduction
The paper talks about different challenges that em-

ployees face in their day-to-day job and managing for-
mal learning. The formal training, which constitutes 
10% of the part as per the 70:20:10 principles, is an es-
sential part of learning, which needs to be designed so 
that the employees feel motivated and are nudged con-
stantly to pursue their training. The 70% part of the 
training constitutes peer-peer learning, which is the 
major part and one of the most effective and preferred 
by the employees, which we found through our survey 
[1]. The 20% part of learning that is the informal part 
does not require any training program; it is facilitated 
by providing employees a learning culture. To induce 
a learning culture, the alignment of employee’s needs 
and employer’s needs is the essential part.

While designing a learning and development strat-
egy, the most crucial aspect is to focus on the com-
petencies required to achieve the future demand 
and vision of the organization [2]. A talent pipeline 
is built upon this strategy to identify the successor 
for a particular role with the major aim of nurturing 
and exposing to advance levels of competencies and 
learning programs. In today’s era, efficiency is limited 
to workers, but they bring the ideas they bring to the 
table. Training can be utilized by making the workers 
completely aware of innovation, utilizing existing ones 
better, and disposing of the obsolete ones [3]. The ex-
isting workforce is prepared to build their profitability 
and roused to contribute their best towards the asso-
ciation. The workers will be progressively sure about 
themselves and excited about their activity. They will 
adjust to mechanical changes and advancements more 
readily. Learning and development programs help al-
ter the representatives’ ideas and conduct procedures, 
which helps build a solid work environment. It should 
offer incalculable advantages to the two workers and 
bosses. It makes the worker increasingly gainful and 
progressively valuable to an association. Learning and 
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advancement are not the priority of many organiza-
tions as of now [4].

In the wake of acquiring and developing new tal-
ent and help they develop their competencies; organi-
zations should get ready for workers’ advances. Your 
focus on this stage is to stay with their insight inside 
the – this is called information the board. Organiza-
tions have a process like succession planning. They 
plan to set up for advanced employees exposed to job 
rotation and job enrichment. On the off-chance that 
a specialist chooses to leave, you have to know why. 
Every organization has its own goals and objectives, 
which is significantly recognized. These business 

Objectives can be achieved by aligning the training 
programs to them by recognizing the gaps in the ex-
isting model. The very first step of which is creating a 
competency framework [5].

2 Literature review
In the past, learning and development were not 

viewed as a domain that could help organizations 
make “esteem” to overcome critical challenges effec-
tively. Today, that scene has changed. Organizations 
that utilize imaginative preparation and advance-
ment rehearses are likely to report preferable mone-
tary execution over their rivals that do not. Learning 
and development help an organization shape up the 
human capital predicted to encounter serious chal-
lenges [6]. Many organizations perceive that learn-
ing through training programs, peer-peer learning, 
and the information, the board assists representa-
tives with reinforcing or increasing their aptitudes 
altogether to enhance and develop new skills, create 
new and imaginative thoughts, and give high-quality 
client support.

Likewise, advancement exercises and vocation: the 
executives must plan representatives for administra-
tive and authority positions and pull in, rouse, and 
hold capable workers at all levels and in all managerial 
levels [7]. The aim is to become successful and profit-
able for an organization driven by specialized training 
programs, campaigns, services, and policies. However, 
the most crucial part is that highly trained individuals 
must implement these programs. An accentuation on 
learning through preparing, advancement, and infor-
mation, the board is no longer in the class of “decent 
to do” – they are an “unquestionable requirement do” 
if organizations need to increase an upper hand and 
meet employees’ desires [8].

Learning is a process that expects to join or im-
prove the perspectives, aptitudes, and capacities of 
people to perform explicit occupations. It intends to 
improve the current execution of a representative and 
sets him up/her for different duties. Learning & devel-
opment has become a key asset to build organization 
capability to build skills, capability, and abilities in em-
ployees. Learning programs for employees in today’s 
age are based on their current role, background, and 
future aspirations. The organization, through talent 
development, also identifies the high performers and 
employees for succession planning by figuring em-
ployees’ expertise and helping them build the same. 
Learning is a continuous process that requires proper 
planning through gap analysis to identify the key areas 
of development for an individual [9].

Not with standing, the colossal rewards and recog-
nition strategy for appropriate training and advance-
ment discussions for workers. Nudging and preparing 
the employees to take up new learning opportunities 
to develop, hone existing ones, perform better, incre-
ment efficiency, and become better in their current 
role and future career aspirations as an organization’s 
success are driven by what representatives achieve and 
how they grow in it [10].

An employee’s career advances through five phases:
1. when they set foot in the organization and start 

evaluating the responsibilities and opportunities
2. Growth in specific zones of work;
3. Mid-vocation when individuals, despite every-

thing, want to make sure of higher positions, while 
others have just got;

4. Later professions when individuals have settled in 
separate territories and are arranging post-retire-
ment life;

5. Managing the talent supply; rehire, if genuinely fit 
and willing, or lead resigned life devoted to social 
and strict life.
Career Planning is a process whereby an individual 

defines professional objectives and distinguishes how 
to accomplish them; where the organization mediates 
in arranging, it becomes hierarchical vocation arrang-
ing [11]. As it were, authoritative vocation arranging 
is the arranged progression of occupations worked 
out by a firm to build up its representatives. Anoth-
er related term is professional improvement. Vocation 
improvement alludes to a conventional methodology 
utilized by the firm to guarantee that individuals with 
appropriate capabilities and encounters are accessible 
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when required. There are four partners in vocation 
advancement: organization, director, worker, and HR 
proficient. Learning interventions today have widened 
past development program plans. The successful in-
structional structure stays significant, yet preparing 
directors, human asset specialists, and coaches are 
progressively being approached to make frameworks 
to persuade representatives to learn, not just in pro-
grams, yet casually at work; make information, and 
share that information with different workers in the 
organization [12].

Learning has moved from an accentuation on a one-
time occasion to the production of conditions for dis-
covering that can happen through a coordinated effort, 
web-based learning, conventional study hall prepara-
tion, or a blend of these techniques. There is expanded 
acknowledgment that learning happens casually, beyond 
a conventional instructional class. Likewise, the work-
er-manager relationship has changed [13]. Because of 
quickly changing business situations and rivalry that can 
rapidly make benefits therapists and aptitude needs to 
change, organizations are hesitant to give professional 
stability to workers. At the equivalent time, numerous 
representatives work bouncing to discover all the more 
testing and fascinating work or to augment the worth 
that they can get for their aptitudes in the activity adver-
tised and not making a drawn-out duty to any organi-
zation. Subsequently, the two workers and organizations 
are worried about creating future abilities and overseeing 
professions. Organizations require a workforce that is 
enthusiastic and gainful, has exceptional capabilities to 
gauge new aptitudes to meet changing client and com-
mercial center needs. Regardless of the pervasiveness of 
job switch, organizations need to give a workplace and 
prepare and improve openings that will help them decide 
on gifted representatives [14]. 

It has been hypothesized that orderly ways to deal 
with learning in associations are attached to corporate 
execution and endurance and along these lines of sig-
nificant worth. Related conversations have built up the 
need to see further the elements related to authorita-
tive learning conditions as basic to progressing hier-
archical achievement and as a key commitment from 
HRD. Along these lines, extra knowledge into how as-
sociations can make and improve work environment 
situations, just as acknowledging the possible effects 
of such conditions on workers, is critical for training, 
exploration, and hypothesis building. Such worker 
mentalities incorporate fulfillment, inspiration, and 

maintenance as they identify with by and large learn-
ing and improvement, according to Ahadi [15].

Additionally, representatives are effectively urged to 
impart information to associates and other work bunch-
es over the organization utilizing email and the Inter-
net. For a learning association to be fruitful, groups of 
workers must team up to address client issues. Manag-
ers need to enable workers to share information, distin-
guish issues, and decide, allowing the organization to 
explore and improve consistently [16]. Social joint ef-
fort and person-to-person communication innovation 
are helping representatives share information and add 
to the advancement of a learning association. Employ-
ees are willing to adapt to different training programs if 
the notion is established that through the given train-
ing, they will be able to grow in their current role and is 
significant in aligning the business needs through their 
work. Likewise, the preparation setting should reflect 
on the workplace. To create a learning culture for em-
ployees, the passion for work and the need for learning 
attributes need to be inculcated. Some valuable methods 
for persuading learners that the preparation program 
content is important to include, as stated by Slavković. 
Learning will not happen if employees practice just by 
discussing what they usually do. For instance, utilizing 
the goal for the client assistance course talked before-
hand, the practice would include having students take 
an interest in pretending with despondence (clients 
annoyed with helpless assistance, helpless product, or 
unsuitable trade approaches). Preparing should include 
a functioning learning approach [17]. Students must 
investigate and test to decide the guidelines, standards, 
and methodologies for powerful performance. Trainees 
need to keep on rehearsing regardless of whether they 
have had the option to perform the goal a few times 
(known as over learning). Over learning enables the 
learner to become progressively open to utilizing new 
information and aptitudes and expanding the learner’s 
period to hold the information, aptitude, or conduct. 
Learning interventions can be:

On-the-Job Training & Informal Learning: It can be 
either through Critical Experience or Peer-Peer learning 
and mentoring: Mentoring happens when a progressive-
ly experienced individual (the coach) directs a less expe-
rienced individual (the mentee) in gaining skills for the 
proficient turn of events. Mentorship is intelligent and 
shared, with both the tutor and the mentee giving sub-
jects to learning. The mentee obtains mastery, applies it 
at work, and reports the experience to the mentor [18]. 



316 | Cardiometry | Issue 22. May 2022

Mentorships shift as far as their range; some emphasize a 
particular activity. Some are ongoing, covering the men-
tee’s vocation. Key gifts are selected on to formal coach-
ing program that empowers them to be locked in with 
senior and prepared pioneers inside the association, who 
go about as tutors and guide the representatives by ex-
amining with them and helping them discover answers 
to difficulties and issues they face at work. Coaching is 
certainly not a one-time action and is a consistent pro-
cedure of creating and developing the person for future 
(regularly vague) jobs [19]. Mentoring centers around 
parts of potential, such as the capacity to move upward, 
inside (or outside) the organization, can hold onto a cir-
cumstance in an emergency, particularly when bosses 
are absent, high imaginative capacity, and the ability to 
give new answers for difficulties, high versatility and a 
capacity to work effectively in a wide range of societies; 
high sound judgment in managing regular circumstanc-
es; unfaltering quality under tension; and the steady ca-
pacity to convey (as contradicted to discuss things).

Formal Learning: It contains formal and mandato-
ry training programs introduced by the organization 
for a specific role [20]. As indicated by Noe, students’ 
perspectives, interests, qualities, and desires can im-
pact preparing adequacy. Noe conjectured that in-
spiration to move is an arbitrator for the connection 
between learning and conduct change. It was also 
projected that motivation to learn is affected by peer 
support and job requirements. Inspiration to move in-
cludes the drive or motivation of a person to reassign 
information picked up from formal or casual figuring 
out how to vocation explicit setting. In any case, not 
very many distinguished examinations have centered 
straightforwardly on inspiration to move, as observed 
by Seyler, Holton, Bates, Burnett, and Carvalho [21].

3 Research methodology

3.1 Primary research
Virtual meetings were fixed. HR professionals across 

all bands and roles and structured and unstructured in-
terviews were undertaken to know the following:
• To develop a better understanding of the role of 

HR professionals
• To understand the existing training programs and 

framework in organizations
• To understand the challenges, expectations, and 

motivation in learning based on a set of qualitative 
questionnaires.

• The questionnaire aimed to capture the employee 
perception to learning to understand their pre-
ferred platform and mode. Also, to understand the 
need for learning and which set of skills they prefer 
to develop [22].
The interview questions were both structured and 

unstructured; some of the questions are as follows:
1. What are the best three learning intercessions that 

you have as of late finished in your present residency?
2. Do you have an inclination that you are advancing 

expertly at this organization? (Indeed/No) Please 
address three angles that are pushing you ahead or 
keeping you down.

3. Do you prefer to get any extra preparation (learn-
ing)? On the off-chance that indeed, if it is not too 
much trouble, name at any rate three domains and 
clarify why they are significant for your vocation.

4. What propels you to seek after learning? It will be 
ideal if you name three inspiration triggers that 
work for you?

5. What is your vocation/desires/job at your present 
association? What is more, how would you intend 
to accomplish it?

6. What are the portions of the practices that your as-
sociation is following, as for L&D for HR experts 
and as a rule?

7. Does your association have a learning stage? On the 
off-chance that Yes, at that point, what is it, how is 
it utilized, How regularly do you utilize such stages?

8. How are you surveyed after the finishing of a spe-
cific learning mediation/course?

9. Do you think the current L&D activities are help-
ing you develop?

10. Is it accurate to say that you are confronting any 
difficulties in the current learning intercessions 
given to you?
A survey form was circulated to various HR indus-

try professionals across the managerial level with the 
main objective to capture employee perception and 
preferences concerning learning. Some of the ques-
tions from the survey are as follows:
1. Which of the following learning mediums do you 

prefer? – Single Answer
2. Rank in the order of the following e-learning plat-

forms that you use for your learning needs?– Mul-
tiple Answers

3. Rank in the order the following offline medium 
is/would be best suited for your needs? – Multiple 
Answers
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4. How much time would you like to spend on digital 
learning in a week? – Single Answer

5. Rank in the order the following skill areas that you 
would like to receive training on?

4 Results and analysis
A total of 115 respondents responded to the survey. 

The insights drawn from the survey are as follows:
Figure 1 shows Online vs. offline Perception of em-

ployees to learning mediums.

Fig. 1. Online vs. offline Perception of employees to learning 
mediums

4.1 Employee perception
Figure 2 shows estimate the number of time em-

ployees wants to contribute to learning.

Fig. 2. To estimate the number of time employees wants to con-
tribute to learning

Figure 3 shows the estimation of online learning 
platforms preferences of employees.

As shown in Figure 4 estimation of offline learning 
mediums/methods preferences of employees.

4.1.1 Key observations
3 out of 5 individuals prefer online learning inter-

ventions over offline
Employees would like to spend more than 60 min-

utes per week on learning
Udemy (81%) & Coursera (60%) have emerged as 

the top 2 digital platform preferences of employees
Mentoring (69%), Critical Experiences (67%), 

Workshops & Peer to Peer (58%) have emerged as the 
top 3 offline preferences of employees

Fig. 3. Estimation of online learning platforms preferences of employees
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Respondents showed eagerness for a gamified plat-
form with interactive dashboards.

4.2 Employee expectations
Figure 5 shows Estimation of skill acquisition pref-

erences of employees.

4.2.1 Key observations
Insights drawn from the Interviews are as follows:

• Employee’s preference (Top 3) for skills to be 
learned: Management & Leadership Skills (95%), 
Business Skills (91%), Technical Skills (58%), and 
Soft Skills (55%)

• Cross-functional projects & Job Rotations should be 
encouraged more in order to give an overall exposure

• Coaching should be provided to individuals to 
handle a difficult conversation, problem-solving 
skills, and conflict management

• Thorough training in the form of modules should 
be given specifically on policies, and assessments 
should be taken for the same

• Honest Career conversations with direct manager 
and employee to know their goals and objectives 
must be driven

• A Learning culture should be developed, which en-
courages knowledge sharing, career growth aware-

Fig. 4. Estimation of offline learning mediums/methods preferences of employees

Fig. 5. Estimation of skill acquisition preferences of employees
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ness, and its importance. Relevant pieces of train-
ing with its practical application to current project 
work must be discussed and provided.

• The L&D function should support as a backbone 
in the organization and must encourage as well as 
spread awareness of the current training programs 
while also focusing on their expectations by per-
forming timely need analysis.

• Employees must be given a nudge factor, either 
through peers, mentors, or immediate managers, 
so that they can stay motivated to learn and pursue 
their inspirational role and training.

4.2.2 Key Challenges faced by employees
a. Getting employees to make time for training - For 

the majority, time is the main factor for lack of mo-
tivation towards attending training.

b. Changing the mindset and behavior of employees 
towards learning

c. L&D branding and awareness for current training 
programs

d. Building a modern learning strategy
e. Defining and measuring the value of learning

4.3 Motivations for learning
a. Honest Career conversation between employees 

and direct reports to know their goals and objec-
tives, their future, and current skills needed.

b. Learning culture, which encourages knowledge 
sharing

c. Better career growth/promotion and performance
d. Track learning progression of employees
e. Relevant application of learning to project work
f. Easily available and user-friendly learning platform

5 Discussions
Learning is profoundly iterative and includes ev-

erything paving the way to and after the preparation 
occasion. For instance, a program that trains repre-
sentatives on specific aptitudes can be trailed by the 
video-based learning action with pretending ses-
sions. They should be consigned to practice the new-
ly-learned skill acquired through training and critical 
experiences on the job. The learning and development 
team can help employees hone this new skill through-
out the year by reminding them to practice the new 
skill with their direct reports. The learning and devel-
opment team can also uninterruptedly segment cu-
rate short podcasts, modules, articles, and other tips 

to help create a recall value in employees and remind 
them to implement their newly-learned skills. Practic-
ing and applying new knowledge should consist of 80-
90% of the learning process. The intensity of watch-
ing and displaying companions can assist people with 
changing their conduct. Specifically, if rewards are 
presented, workers may decide to duplicate the ideal 
conduct. Social learning has likewise expanded with 
the multiplication of web-based life apparatuses and 
online conversation discussions that permit represen-
tatives to effectively associate online with companions 
and specialists for counsel. If mistakes happen along 
the journey, the learning becomes even more power-
ful. To make long-haul memory, preparing programs 
must be expressed on content and expound on sub-
tleties. There are a few different ways to make long-
haul memory. One methodology that mentors use is 
to make an ideal guide to show connections among 
thoughts.

Another is to utilize numerous surveys, including 
composing, drawing, and pretending to get to mem-
ory through various strategies. Showing watchwords, 
a strategy, or an arrangement, or giving a visual pic-
ture gives learners another approach to recover data, 
helping students to remember information, conduct, 
and abilities that they realize that are pertinent to 
the current preparing content makes a connection to 
long-haul memory that gives a system to review the 
new preparing content. Outside recovery prompts 
can likewise be valuable. Think about when you lost 
your keys or wallet. In attempting to recall that, we 
frequently survey all the data we can review close to 
the occasion before the misfortune. We frequently go 
to the place where we were when we last observed the 
thing because the earth can give prompts that guide in 
the review.

Taking notes by composting instead of compos-
ing makes the student re-think thoughts in their own 
words, which imply they should process the data at a 
more profound level in mind. Another approach to 
assist representatives with focusing on the memory 
of what they realized is through reflection. Reflec-
tion includes having learners invest a short measure 
of energy, for example, fifteen minutes, exploring and 
expounding on what they realized and how they per-
formed. Exploration proposes that close to four or 
five things can be done at once. Suppose an extensive 
procedure or system is to be formulated. In that case, 
guidance should be conveyed in general in a small-
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step process or short meetings not to surpass memo-
ry limits. Rather than expecting representatives to set 
aside the effort to experience a whole course that may 
incorporate data that is not useful or required, courses 
are being modularized or separated into little pieces 
of learning. Learners can skirt content they are not in-
trigued by or can show dominance by finishing tests. 
Lumping courses permits workers to spare time and 
cash by concentrating on points that they require for 
their activity or need to learn.

Talent Management is becoming progressively in-
creasingly significant in light of changes popular for 
certain occupations and employments, expertise ne-
cessities, the foreseen retirement of the child boomer 
age, and the need to create administrative ability and 
aptitudes of the up and coming age of organization pi-
oneers. Additionally, the aftereffects of studies propose 
that open doors for vocation development, learning, 
and advancement, and the presentation of energiz-
ing and testing work are the absolute most signifi-
cant factors in deciding representatives’ commitment 
and pledge to their current employer. Several studies 
propose that 20 to 30-year-olds are keen on opening 
doors for the vocation movement, including becom-
ing supervisors and pioneers. They are fundamental-
ly more liable to need formal initiative advancement 
openings than representatives from other generations. 
Employees of all ages have qualities and shortcom-
ings in the executive’s abilities. They are comparable 
to Generation Hers in significant administration and 
relational abilities, including creating others, picking 
up duty, and correspondence. To be viable troughs and 
pioneers, 20 to 30-year-olds need to create dynamic 
arranging and sorting out abilities and learn the most 
effective method to set high-work standards. Many or-
ganizations perceiving the key significance of learning 
have strived to become learning associations. A learn-
ing association is an organization that has an improved 
ability to learn, adjust, and change training forms that 
are deliberately examined and lined up with organiza-
tion objectives. In a learning association, preparing is 
viewed as one piece of a framework intended to make 
human capital. As organizations perceive the benefit 
of preparing and advancement and view them as part 
of a more extensive learning technique, seven key abil-
ities are needed.

These capacities are:
1. Arrangement of learning objectives to business ob-

jectives

2. Estimation of the general business effect of the 
learning capacity

3. Development of learning outside the organization 
to incorporate clients, merchants, and providers

4. Attention on creating skills for the most basic oc-
cupations

5. Joining of learning with other human asset capaci-
ties, for example, executive information, executive 
backing, and executives’ ability

6. Conveyance moves towards that incorporate study 
hall preparing just as e-learning

7. Structure and conveyance of authority improve-
ment courses

6 Conclusion and recommendations
Organizations nowadays are trying to develop 

themselves as a learning organization to tackle the 
challenges employees face concerning learning have 
become the top priority. To up skill and deskill are the 
focus of learning and developing professionals while 
designing a training program.

Employees, particularly millennial or Gen-Years, 
have figured out how to utilize long-range interper-
sonal communication instruments, such as Face book, 
for the duration of their lives and consider them to be 
significant apparatuses for their work and individual 
lives.

One of the recommendations is that the organiza-
tions should implement formal coaching programs, as 
it helps.
a. Transfer of information from the coach to the 

mentee.
b. Relationship building, organizing, and the making 

of social capital.
c. Transmission and food of hierarchical culture.
d. Development of new mental models, as the com-

munications between the two, produce new bits 
of knowledge about how all the more likely to face 
different circumstances.

e. Psychological help for both the coach and the men-
tee. Coaching can be sorted out officially or can 
happen casually as well.
These objectives can be to acquaint new workers 

with the association’s methods, improve their exhibi-
tion, address their insufficiencies, or share informa-
tion. At the same time, a significant number of formal 
coaching programs have been fruitful. It is the casual 
associations that stick out. Formal projects will gener-
ally come up with short plans, which are either put off, 
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gatherings are delayed, or clear correspondence does 
not exist. Formal projects seldom start with an indi-
vidual association, and constrained matches sorted 
out by the HR group convey scholastic intrigue. Ca-
sual coaching springs from individual touch and keep 
going considerably after the guide and the mentee 
exit. It is a deep-rooted wonder. Even though casual 
tutoring works much better, formal projects do exist 
in associations. Formal projects help make a culture 
where casual tutoring happens all the more without 
any problem. They additionally take responsibility for 
progress.

Evaluations must be conducted regularly to check on 
the progress and understand the main points of the em-
ployees. The primary goal of assessing the preparation 
programs is to decide whether they are achieving explic-
itly prepared targets, i.e., remedying lack of execution. 
A second purpose behind assessment is to guarantee 
that any adjustments in learner abilities are because of 
the preparation program and not because of some oth-
er conditions. Preparing projects ought to be assessed 
to decide their cost adequacy. Assessment is helpful to 
clarify program disappointment, should it happen. At 
last, the believability of preparing and improvement is 
extraordinarily upgraded when it is demonstrated that 
the firm has profited substantially from it.

7 Limitations 
You may encounter a few potential limitations 

when training a development program by introducing 
certain learning interventions in an organization. To 
start with, progressively, every employee would not 
accept a general training schedule, hence customized 
learning must be taken into account while designing 
learning interventions; during that process, talent de-
velopment becomes more customized and self-driven 
for every employee.
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Abstract
This research aims to find out the status of trust the people of 
the world’s two prominent democracies – The United States of 
America, known worldwide as the most powerful democracy, 
and the Republic of India, known as the World’s Largest Democ-
racy in the handling of the COVID-19 epidemic, that has gripped 
the entire world by storm. Also, the second objective of this study 
is to find out if the population of the two nations believe that their 
governments have actively used disinformation tactics – once 
thought to be used only by a despot or autocratic governments, 
on its populace to control the COVID-19 panic and hysteria 
surrounding it. This study also aims to understand the rela-
tionship between trust and disinformation, if any. The study 
aims to fulfill its objective via individual responses. The survey 
was conducted via Google Forms and was floated via social 
media apps like Face book, Linked In, Whatsapp, Instagram, 
and popular chat sites such as Omegle and Reddit.
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1 Introduction
India and the USA are two of the most populous 

democracies in the world. The two countries account 
for almost 1.5 billion people in its total population 

mix and account for almost US$17 trillion in terms 
of GDP. (Nation Master, 2020) Both are major world 
players and are involved in shaping global influence 
[1]. The Novel Coronavirus or COVID-19, originat-
ed from Wuhan, China – has taken the world by a 
storm. It brought countries to a standstill and gave a 
major shock to the world economy, changing tradi-
tional norms overnight. The United Nations designat-
ed the COVID-19 situation as a pandemic on January 
30, bringing a standstill to global business operations 
and lifestyle activities [2]. The research paper aims to 
study the two democracies handling the pandemic by 
studying the population’s perception of the trust in 
the governments of the two nations in handling the 
COVID-19 epidemic [3[. The second objective is to 
study any form of disinformation that the govern-
ments may have used during the pandemic and, third-
ly, if disinformation affects the trust in their govern-
ment. The study was conducted by surveying a sample 
of the population of both countries and noting their 
response through Google Forms [4]. The responses 
will indicate the degree to which the public trusts the 
handling of the coronavirus pandemic by the govern-
ments of the two nations, the degree to which disinfor-
mation is used, and to identify the effect disinforma-
tion has on the overall trust in the government. Note: 
In this research paper, COVID-19 and the coronavirus 
both denote the worldwide pandemic caused by the 
2019-nCov virus [5].

2 Literature review

2.1 Introduction to the coronavirus pandemic
This virus is spread through human contact, most-

ly via direct contact via infected personnel or object, 
or by exposure to infected droplets [6]. There has also 
been evidence reported, where possible animal-to-hu-
man transmission vectors could also take place. It was 
largely due to reported links between the wet markets 
of Wuhan being the ground zero for the Novel Corona-
virus, as studied by Lai, which Prof. Roujian Lu further 
confirmed in his research [7], which linked the Novel 
Coronavirus to the consumption of bats in the wet mar-
kets. Moreover, using homology remodeling, he man-
aged to find a link between the Novel Coronavirus [8]. 

He had 50% reliability to MERS-CoV, also known 
as the Middle Eastern Respiratory Syndrome, and up 
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to 79% reliability to SARS-CoV, also known as the Se-
vere Acute Respiratory Syndrome, as researched by 
Lu. COVID-19 is a member of the. Conventionally 
speaking, Alpha coronavirus and beta corona viruses 
have shown to affect mammalian species [9].

In contrast, gamma coronavirus and delta corona 
viruses have been shown to infect birds. However, re-
cent studies have shown that the above two varieties 
can also be transmitted to human beings, as stated by 
Zhou [10]. Coronavirus has an incubation period of 
around 7-14 days. The patient develops symptoms, 
commonly associated with other respiratory viruses, 
such as shortness of breath, bouts of fever, shortness 
of breath, and cough. Radiographs taken of the lungs 
of COVID-19 affected patients showed signs of in-
vasive lesions, as observed by Chan, 2020. Professor 
Chaolin Huang, one of the first researchers to study 
the Novel Coronavirus in Wuhan, also mentions that 
patients tend to develop ARDS or Acute Respiratory 
Distress Syndrome and pneumonia, requiring imme-
diate Intensive Care [11]. It was also observed that the 
patients with comorbidities were at the highest risk of 
becoming fatalities due to COVID-19, as researched 
by Huang. Co morbidity is defined as the presence of 
more than one chronic distinct disease/disorder, con-
dition, illness, or health problem, prevalent in a per-
son in an evaluator study by Valderas [12]. Patients 
with chronic circulatory conditions such as heart dis-
eases and hypertension were at the highest risk of co-
morbidities due to COVID-19, followed by endocrine 
diseases – namely diabetes, as studied by Guan [13]. 
What makes COVID-19, especially dangerous is the 
spread of the disease even by asymptomatic people 
(people who are carriers of the COVID-19 virus but 
do not show signs of its symptoms, as recorded by Bai. 
Even pre-symptomatic individuals have also shown 
signs of spreading the virus, tracing and combating 
the virus a much harder task, as studied by Arons.

2.2 International spread and the lockdown
The international spread of the coronavirus can 

also be attributed to the fact that Wuhan’s Internation-
al Airport – Tianhe International, is a major Airport 
in Mainland China. According to its 2018 statistics, 
the airport catered to over 24,500,356 passengers and 
actively code shares with several top European and 
North American airliners, allowing them to layover 
and continues with major cities worldwide. (Wuhan 
Airport, 2020). The first infections were identified in 

China on November 17, 2019, but the WHO declared 
it a global pandemic only by January 30, 2020 (WHO). 
This delay in recognizing the threat posed by the virus 
led to the spread of the virus internationally [14]

Many countries were late in adopting measures 
in recognizing and combating the COVID-19 pan-
demic. Case in point: Singapore and France. Both of 
these countries received their first coronavirus cases at 
around 23-24 days from the outbreak; however, their 
approach to handling was very different. On receiving 
its first case, Singapore promptly shut all international 
travel, followed by quarantining measures and strict 
screening policies adopted in all public gathering 
spaces, airports, and seaports (Conversation, 2020). 
France, on the other hand, delayed its response to the 
virus. It instituted a travel ban only after 36 days of 
the first reported case [15]. It delayed screening mea-
sures for international passengers and other social 
distancing measures – paving the way for over 40,000 
infections as of March 29. (Moatti, 2020). Italy too de-
layed its response to the coronavirus pandemic. Even 
though they were more proactive than France in clos-
ing down international travel; it did not undertake 
social distancing measures, and most importantly, 
public gatherings were still taking place – namely, the 
Champions Trophy match, which has been attributed 
as one of the major incidents, which led to the spread 
of coronavirus in Italy (TOI, 2020) [16]. Similar trends 
can be observed with Spain, UK, and Belgium during 
the first coronavirus cases as well – they did not follow 
social distancing and were late in adopting screening 
measures. By March 29, the UK, Spain, and Belgium 
had over 19,000, 80,000, and 10,000 cases, respectively.

Self-quarantine is a term reserved for maintaining 
a prudent travel restriction for personnel who may 
have been exposed to the virus or may not show signs 
of the virus – primarily because they may not be ex-
posed to the virus or the virus may still be in the incu-
bation period. It may not show symptoms, as recorded 
by Backer [17].

The COVID-19 pandemic exposed the prepared-
ness of countries and also brought about major eco-
nomic collapse in the world. Due to countries choos-
ing to ban international air travel to curtail the virus, 
IATA or the International Air Transport Association 
warned that the Airline industry would lose as much 
as US $113 Billion due to the lockdown measures. 
Several countries, such as Italy, Iran, and France, is-
sued nationwide lockdown and stay-at-home orders 
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to combat the pandemic and ease their respective na-
tional public health infrastructure burden [18]. These 
also led to a massive recession in their economies, 
and global economists predicted that the COVID-19 
pandemic would bring about another global recession 
(Financial Times, 2020). According to Elliot, the eco-
nomic hardships were felt worldwide due to shutting 
down the aviation industry, sports industry, media, 
events, and the entertainment industry due to bans in 
large gatherings by countries [19]. COVID-19 also led 
to a global demand and supply chain crash in almost 
all industries (Foreign Affairs, 2020). Similarly, the 
Hospitality industry, travel industry, the financial & 
banking industry, and the Healthcare industry had all 
crashed due to the COVID-19 epidemic [20]. Accord-
ing to Dow Jones, global stock markets reported a net 
loss of $6 Trillion in value in just a matter of six days 
(February 23 to February 28, 2020). Moreover, inter-
national stock markets, such as the S&P 500, FTSE 
250, and Nikkei, witnessed massive crashes plunging 
the world economy into chaos, according to Ozili, 
2020. COVID-19 also saw the rise of disinformation 
regarding the coronavirus, which led to deadly conse-
quences [21].

2.3 Difference between disinformation 
and misinformation

Before we proceed further, it is important to differ-
entiate between the terms “misinformation” and “dis-
information.” Misinformation is used to define wrong 
or misleading information that has been spread to the 
masses unintentionally. Misinformation is not intend-
ed to mislead intentionally, according to Wayne State.

Disinformation means the action of willfully pub-
lishing/sending false information. It is manufactured, 
so that the information spread appears genuine by 
mixing the truth with the manufactured lies and/or 
manipulating the target audience. This tool becomes 
even more effective when the source of disinformation 
is through the media or the government. (UNESCO 
Handbook, 2018) [22].

2.4 History of disinformation and use 
of disinformation by governments leading 
up to the current covid-19 pandemic

Disinformation campaigns are not a modern cre-
ation. Their existence can be traced back to the sixth 
century AD. The principal historian of Byzantium, 
Procopius of Caesarea, used the concept of disinfor-

mation to discredit Emperor Justinian of Byzantium. 
His book “Secret History” helped smear the reputation 
of emperor Justinian and his wife, as stated by Atwater. 
The Vatican had also used disinformation in the 15th 
century on Anti-Semitism and especially about the 
Lisbon Earthquake in the 1755 Lisbon Earthquake, 
citing divine retribution observed by Udias [23]. The 
French Revolution also witnessed the use of disinfor-
mation especially used by the Republicans, to throw 
out the Bourbon Dynasty by disseminating fake news 
about Marie Antoinette, the Queen of France, as re-
searched by Darnton. During 1948, Chicago Daily Tri-
bune – famous English was so certain of the election 
results that would occur the next day. They printed 
and published the newspaper with the main headlines 
reading “Dewey defeats Truman.” However, Harry 
Truman went on to win the election. A famous photo-
graph of President Truman holding up the newspaper 
with the printed newspaper was the country’s news for 
quite a long time, in an evaluator study by Jones.

One of the reasons governments use disinforma-
tion is to control public hysteria. The COVID-19 pan-
demic has shown that public hysteria takes place when 
there is a lack of information availability. Moreover, 
media and movies elicit the dangers of a pandemic up 
to an exaggerated point where deaths and destructions 
total are perceived, which adds fuel to the fire, as stud-
ied by Rochwerg [24]. Governments often love to take 
control of the media narrative. According to The Unit-
ed Nations Human Rights Council Special Rapporteur 
David Kaye, honest journalists are often targeted by 
governments, branded as the enemy, and consider 
their narrative as sinful. He notes that it’s a serious 
problem experienced all around the world (UNHCR, 
2017). Recent research conducted on global press free-
dom by the Freedom House in 2017, it was established 
that press autonomy was at the lowest point in almost 
13 years, and there were pressures to journalism not 
only from authoritarian states but also from states that 
have a democratic set up (Freedom House, 2017). 

The reason why disinformation is extremely ef-
fective is that it plays with the emotions of the target 
audience, allows a sense of validation of identity to 
the recipients, helps simplify the issues that are hard 
to comprehend, makes the audience feel that they are 
being presented with the truth and helps create biases 
(NiemanLab, 2017) [25]. Disinformation is often dif-
ficult to counter because false information if repeated 
extensively can increase its believability. In an exper-
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iment conducted by Liza Fazio on a group of partic-
ipants, she observed that on repeated bombarding of 
the fake information, even the participants’ perception 
of the truthfulness of the fake information increased, 
even though they were informed with the fact that the 
information provided was malicious, as recorded by 
Fazio.

Due to the above factors, governments use disinfor-
mation during times of pandemics, crises, and wars. In 
the wars, it helps create a narrative for the justification 
for participation in a conflict. It also helps justify the 
suffering, devastation, and hardships that can arise out 
of the conflict, gain support for the conflict and help 
debunk and delegitimize the opposition claims to the 
conflict, as recorded by Bar-Tal, 1998. A case in point 
would be the US’s war on Iraq in 2004, where the US 
waged war on Saddam Hussein’s Iraq on the pretext 
of Saddam Hussein allying with Al-Qaeda and had 
WMDs (Weapons of Mass Destruction, which later 
turned out to be false, according to Kaufman, 2004. 
During World War 1, the Spanish Flu had its origina-
tion from France and was rapidly spreading across the 
battlefields of Europe and found its way into Spain, 
which was not a belligerent to the conflict. Due to strict 
censorship by the warring parties, the total extent of the 
spread of the virus was covered up. In the United States, 
President Woodrow Wilson signed the Sedition Act 
1918, which barred any information about the Spanish 
Flu from being spread in the United States, which led 
to major hampering of medical operations and rapid 
spread of the Flu (EcoHealth, 2020) [26].

Even during COVID-19, governments around the 
world have also indulged in disinformation to keep 
the public calm. The Iranian deputy health minister 
Ali-Reza Raisi on February 10, 2020, had told the state 
media that there were no cases of COVID-19, even 
though a 63-year-old woman had died from the illness 
on the very same day. Moreover, Iran propagated that 
COVID-19 was an “American Invention,” and Mahan 
Air continued to operate flights from Tehran to China, 
despite evidence of the virus originating from China 
(US State Dept, 2020). The first reports of COVID-19 
in Iran were known to the Iranian government in Jan-
uary 2020, but publicly declared the pandemic only in 
February 2020. (CTC, 2020) [27].

Even Brazil has indulged in disinformation cam-
paigns. Jair Bolsonaro, President of the Brazilian Re-
public, had routinely chaffed off the recommendation 
of maintaining social distancing and even fired Luis 

Mandetta, his minister of health, when he disagreed 
with social distancing policy. Moreover, he also ad-
vised the use of HCQ, a non-tested drug, as a possible 
cure for COVID-19, without waiting for any scientific 
study on the matter, as recorded by Barberia, 2020.

It is also well known that China actively blocked 
any form of information related to COVID-19 on all 
its social media handles and also blocked and banned 
accounts in its popular state-controlled messaging ser-
vice, We Chat (Citizen Lab, 2020). Russia too actively 
censors its health professionals from speaking out to 
the media, as stated by Savitskaya [28].

2.5 So why do countries resort 
to disinformation and what builds trust 
in the government?

According to the National Endowment for Democ-
racy, disinformation can have short-term and long-
term goals. Short-term goals include distraction from 
the main issue, blurring the truth, or influencing the 
target audience to take a pre-determined set action. 
The long-run goals include shaping up policy and 
beliefs, helping them to take decisions (Ned, 2018). 
It also helps build cynicism and social atomization, 
which can help a government navigate a crisis period 
(Foreign Policy, 2020). Moreover, misinformation can 
spread false hopes, fill in data voids, help push the nar-
rative and help deflect blame. (Data Society, 2020)

According to Bouckaert, trust in governments 
mainly takes place in three levels -macro, meso, and 
micro level. At the macro level, factor influencing it 
are functioning of the political institute; at the meso 
level, the factor involved in managing the social and 
economic situations and in the micro-level, the impact 
of government policy on people’s day to day lives are 
the major factors, as studied by Bouckaert. Moreover, 
trust in government handling is based on the follow-
ing factors: Reliability, Responsiveness, Openness and 
Inclusiveness, Integrity and Fairness (OECD, 2013)

2.6 Quick overview: USA – government 
handling of covid-19 and allegations 
of disinformation.

The first case of Coronavirus in the USA was re-
corded around mid-January 2020 when a woman 
showed signs of symptoms on her return from China. 
She was positively diagnosed with COVID-19, which 
marked the beginning of the spread of COVID-19 in 
the USA, as observed by Ghinai. The US formally de-
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clared an emergency on January 31, 2020, and brought 
about restrictions in International Travel, especially 
from China. The US Government was criticized for 
a relatively slow response to the pandemic, with US 
President Donald J. Trump downplaying the entire in-
cident (Associated Press, 2020) [29]. The United States 
CDC, led by Dr. Anthony Fauci, took the lead in fight-
ing against COVID-19 in the USA. Fauci became the 
leader and face of the Trump Administration’s Coro-
navirus Task Force (BBC, 2020). As of August 9, 2020, 
COVID-19 has affected 5 million people throughout 
the USA, with an estimated 1,62,400 deaths.

There have been accusations of disinformation in 
the United States’ handling of the COVID-19 scenar-
io. The President, on March 2020, dismissed and the 
coronavirus as “just another flu.” This comment was 
made to downplay the seriousness of the coronavirus 
(Washington Post, 2020). Moreover, the President was 
also criticized for suggesting Chloroquixone as a rem-
edy for COVID-19 without the backing of any scien-
tific evidence and no approval from the FDA, which 
led to the death of a man in Phoenix, Arizona, after 
he saw the remedy suggested by Mr. Trump on Tele-
vision (KTAR, 2020). In a report by the USA, Today, 
on May 30, the CDC acknowledged the under-report-
ing of COVID-19 deaths due to non-availability of 
testing kits and failure to link certain home deaths to 
COVID-19. (USA Today, 2020).

Moreover, certain states in the US, like Florida, 
do not follow federal COVID-19 regulations. Instead 
[30], the Florida governor has not made wearing 
masks mandatory and no bans on gatherings (Forbes, 
2020). On a CNN poll held in May, 54% of the Amer-
ican population believes that the US Government has 
done a poor job handling the COVID-19 situation 
(CNN, 2020).

2.7 Quick overview: India – government 
handling of covid-19 and allegations 
of disinformation.

The first case of COVID-19 was recorded on Jan-
uary 30, 2020, in Kerala, which rose to three cases by 
February 3, 2020. All the affected patients were stu-
dents who had returned from the City of Wuhan, Chi-
na, due to the deadly COVID-19 breakout. (CNBC, 
2020). COVID-19 claimed its first victim from India, 
a 76-year-old individual from Karnataka [31]. He had 
contracted the virus in Saudi Arabia and returned 
home when it was detected in India (Hindustan Times, 

2020). By August 15, 2020, more than 2.5 million Indi-
ans had been tested for COVID-19, and the total death 
recorded was more than 49,000 deaths (MOHFW, 
2020). The government soon set up the “Corona Task 
Force,” created on March 18, 2020, by the Prime Min-
ister and consisted of 30 doctors and scientists headed 
by Dr. VK Paul. This task force undertook some dras-
tic and radical measures such as an All-India Lock-
down and took radical steps in controlling the virus, 
(The Print, 2020). These radical steps were applauded 
by the WHO and praised India’s response to the pan-
demic as robust and comprehensive and termed the 
entire exercise as very aggressive, but noted its neces-
sity to build up necessary health infrastructure and 
contain the spread, (Indian Express, 2020).

However, allegations of disinformation are also 
rife within the Indian subcontinent. The state of Del-
hi was accused of hiding the real COVID-19 fatalities 
by underreporting the number of deaths. Accusations 
of falsifying the final numbers were also levied (First 
Post, 2020). A similar incident was also uncovered in 
the City of Madurai, where there were inaccuracies 
in the recorded deaths vs. the actual deaths related to 
COVID-19 (The Hindu, 2020) [32]. Factual inaccura-
cies in the recording of Covid related data were also 
rife, wherein experts have suggested that the govern-
ment used inaccurate data and false graphs to justi-
fy decisions (Huffington Post, 2020). An MLA from 
Uttar Pradesh had also claimed that Masks are not 
required to wear masks, as it was all “deceitful mar-
keting.” In a public statement, he also mentions that 
there is no need for poor people to wear N95 or surgi-
cal masks (TOI, 2020).

Hence, even in the world’s two most prolific de-
mocracies, disinformation is prevalent even in gover-
nance – and is not restricted to a despot or autocratic 
governments.

3 Research methodologies
The research methodology relies on quantitative 

research. The survey was based on the parameters 
identified in Subdivision (5) in the literature review 
section, namely – 5 factors related to trust and 5 fac-
tors related to disinformation. Two questions per fac-
tor were taken to increase the accuracy of the results. 
The survey was conducted via Google Forms and was 
floated via social media apps like Face book, Linked 
In, WhatsApp, Instagram, and popular chat sites such 
as Omegle and Reddit. No physical surveys were pos-
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sible to undertake due to the COVID-19 pandemic 
and due to geographical limitations.

4 Results and discussions
Data from over 200 personnel were taken, 100 

from the USA and India. The data was then analyzed 
through IBM SPSS. Table 1 shows the reliability statis-
tics. In the USA: Data reliability was checked via the 
Cronbach alpha’s test. 
Table 1
Reliability statistics (USA)

 Reliability Statistics
Cronbach’s alpha No. of Items

0.744 22

Conclusion:  Cronbach’s alpha has an alpha value of 0.744, 
meaning that the data collected is reliable.

Table 2 shows the KMO test has displayed a value 
of 0.914, which is much higher than the acceptability 
range of 0.5 and above, indicating that the data collect-

ed is “superb” for factor analysis. Moreover, the signifi-
cance in Bartlett’s Test shows that it is 0.000, indicating 
the significance of rejecting the null hypothesis.

Table 2
Bartlett’s test (USA)

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.914

Bartlett’s Test of Sphericity Approx. Chi-Square 2574.968
df 231
Sig. 0.000

Table 3 shows the communalities tab indicates 
which values are to be taken for further factor analysis 
(factors >0.5). In this case, 19 of the 20 factors are tak-
en for further analysis. 

Table 4 shows the total variance table further ex-
plains that all the above 22 factors are highly depen-
dent on two components (trust and disinformation).

Table 3
Communalities (USA)

Communalities
 Initial Extraction

Did the government give regular updates and information regarding the infection? 1.000 0.570
Was the information provided by the government accurate? 1.000 0.742
Was the government transparent in publishing the latest development? 1.000 0.838
How effective was the lockdown procedure of the government? 1.000 0.802
Do you have faith in the decisions taken by the country’s Coonav? 1.000 0.765
Do you feel the government was responsive in handling new challenges? 1.000 0.726
Did the government undertake adequate COVID-19 testing and mapping? 1.000 0.802
Were PPE and protective gear issued to Frontline workers during the pandemic? 1.000 0.782
Were Public Health infrastructure facilities available during the pandemic? 1.000 0.742
Level of support provided by the government in terms of your bus facilities? 1.000 0.787
Did the government handle the economy relatively well, considering? 1.000 0.812
Did your government at any time declare the COVID-19 pandemic? 1.000 0.783
Did the government float inaccurate data in regards to the spread? 1.000 0.654
Did the government ever falsify/manipulated the number of deaths? 1.000 0.738
Did the government at any time little does not make it mandatory? 1.000 0.793
Did the government blame any particular ethnic group? 1.000 0.690
Did the government ever recommend any alternate drug cure? 1.000 0.798
Did the government bring about issues news that was targeted? 1.000 0.819
Do you believe that the government misrepresented facts during a lockdown? 1.000 0.806
Did the government spread false information false assurance? 1.000 0.855
Did the government make false statements regarding particulars? 1.000 0.836
How much trust do you have in the effectiveness of the government? 1.000 0.469
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Table 5 shows the rotated component matrix shows 
the major factors that directly affect the two com-
ponents. In the Case of Trust – Stringent Mapping, 
Transparency, Economic handling, and Effective lock-

down were the main factors. In Misinformation, Belit-
tling the pandemic, Targeted Info, False Info, and Un-
approved drug alternate cures were the main factors.

4.1 Indian analysis

Table 4
Variance (USA)

Com-
ponent

Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared 
Loadings

Total % of Vari-
ance

Cumulative % Total % of Vari-
ance

Cumulative % Total % of Vari-
ance

Cumulative %

1 13.103 59.559 59.559 13.103 59.559 59.559 8.496 38.617 38.617
2 3.507 15.939 75.498 3.507 15.939 75.498 8.114 36.881 75.498
3 0.806 3.664 79.162       
4 0.659 2.997 82.159       
5 0.587 2.670 84.829       
6 0.458 2.080 86.908       
7 0.373 1.694 88.603       
8 0.358 1.626 90.229       
9 0.322 1.466 91.694       
10 0.288 1.309 93.004       
11 0.222 1.009 94.013       
12 0.217 0.985 94.998       
13 0.196 0.892 95.890       
14 0.162 0.737 96.627       
15 0.154 0.701 97.329       
16 0.125 0.570 97.899       
17 0.112 0.509 98.407       
18 0.101 0.458 98.865       
19 0.088 0.402 99.267       
20 0.066 0.302 99.569       
21 0.051 0.232 99.801       
22 0.044 0.199 100.000       

Table 5
Component matrix (USA)

Component Matrix

 
Component

1 2
Do you believe that the government misrepresented facts during a lockdown? -0.858  
Did the government make false statements regarding particular? -0.849  
Did the government spread false information false assurance structure? -0.843  
Were PPE and protective gear issued to Frontline workers? 0.840  
Was the government transparent in publishing the latest developments? 0.837  
Level of support provided by the government in terms of your bus facilities 0.833  
Did the government handle the economy relatively well, considering the lockdown? 0.830  
How effective was the lockdown procedure of the government? 0.825  
Do you have faith in the decisions taken by the country’s government? 0.793  
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Table 6 shows Cronbach’s alpha has an alpha value 
of 0.745, meaning that the data collected is reliable.
Table 6
Reliability statistics (INDIA)

Reliability Statistics
Cronbach’s Alpha N of Items

0.745 22

Table 7 shows the KMO test has displayed a value 
of 0.925, which is much higher than the acceptability 
range of 0.5 and above, indicating that the data collect-
ed is “superb” for factor analysis. Moreover, the signifi-
cance in Bartlett’s Test shows that it is 0.000, indicating 
the significance of rejecting the null hypothesis.

Table 8 shows the communalities tab indicates 
which values are to be taken for further factor analysis 
(factors >0.5). In this case, 18 of the 20 factors are tak-
en for further analysis.

Table 7
Bartlett’s test (INDIA)

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.925

Bartlett’s Test of Sphericity Approx. Chi-Square 2686.509
df 231
Sig. 0.000

Table 9 shows the variance of India. Analysis: In the 
Indian populace, the main factors that affected trust 
were: Economic conditions, decisions taken, support 
by the govt. and public health infrastructure. In disin-
formation, factors such as Alternate Cure, False State-
ments, and Belittling the Covid -19 Pandemic are the 
major factors. Table 10 shows the component of matrix.

Table 11 shows the percentage aggregate in USA 
and India.

Component Matrix

 
Component

1 2
Do you feel the government was responsive in handling new challenges? 0.792  
Were Public Health infrastructure facilities available during the pandemic? 0.786  
Did the Coonav undertake adequate COVID-19 testing and mapping? 0.784  
Did the government bring about issues news that was targeted? -0.784  
Did the government ever recommend any alternate drug cure? -0.774  
Was the information provided by the government accurate? 0.771  
Did your government at any time declare the COVID-19 pandemic? -0.765  
Did the government ever falsify manipulated the number of deaths? -0.736  
Did the government at any time be little not made it mandatory? -0.732 0.507
Did the government blame any particular ethnic group? -0.707  
Did the government give regular updates and information regarding the infection? 0.706  
Did the government float inaccurate data in regards to the spread? -0.664  
How much trust do you have in the effectiveness of the government?  0.633

Table 8
Communalities (INDIA)

Communalities
 Initial Extraction

Did the government give regular updates and information regarding the infection? 1.000 0.557
Was the information provided by the government accurate? 1.000 0.724
Was the government transparent in publishing the latest development? 1.000 0.763
How effective was the lockdown procedure of the government? 1.000 0.464
Do you have faith in the decisions taken by the country’s Coonav? 1.000 0.672
Do you feel the government was responsive in handling new challenges? 1.000 0.653
Did the government undertake adequate COVID-19 testing and mapping? 1.000 0.496
Were PPE and protective gear issued to Frontline workers during the pandemic? 1.000 0.569
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Communalities
 Initial Extraction

Were Public Health infrastructure facilities available during the pandemic? 1.000 0.616
Level of support provided by the government in terms of your bus facilities? 1.000 0.627
Did the government handle the economy relatively well, considering? 1.000 0.620
Did your government at any time declare the COVID-19 pandemic? 1.000 0.578
Did the government float inaccurate data in regards to the spread? 1.000 0.648
Did the government ever falsify/manipulated the number of deaths? 1.000 0.700
Did the government at any time little does not make it mandatory? 1.000 0.564
Did the government blame any particular ethnic group? 1.000 0.655
Did the government ever recommend any alternate drug cure? 1.000 0.686
Did the government bring about issues news that was targeted? 1.000 0.645
Do you believe that the government misrepresented facts during a lockdown? 1.000 0.670
Did the government spread false information false assurance? 1.000 0.644
Did the government make false statements regarding particulars? 1.000 0.748
How much trust do you have in the effectiveness of the government? 1.000 0.515

Table 9
Variance (INDIA)

Com-
ponent

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared 
Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

1 9.119 41.450 41.450 9.119 41.450 41.450 6.470 29.411 29.411

2 3.603 16.377 57.826 3.603 16.377 57.826 5.225 23.749 53.160

3 1.092 4.963 62.790 1.092 4.963 62.790 2.119 9.630 62.790

4 0.902 4.099 66.889       

5 0.808 3.673 70.562       

6 0.714 3.247 73.809       

7 0.605 2.752 76.561       

8 0.575 2.613 79.173       

9 0.545 2.479 81.653       

10 0.461 2.094 83.746       

11 0.407 1.848 85.594       

12 0.387 1.760 87.354       

13 0.386 1.753 89.107       

14 0.349 1.587 90.694       

15 0.340 1.547 92.241       

16 0.329 1.493 93.735       

17 0.274 1.244 94.979       

18 0.266 1.211 96.190       

19 0.249 1.132 97.322       

20 0.219 0.997 98.319       

21 0.189 0.861 99.180       

22 0.180 0.820 100.000       
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Table 10
Component Matrix (INDIA)

 
Component

1 2 3
Do you believe that the government misrepresented facts during a lockdown? -0.739   
Was the information provided by the government accurate? 0.739   
Do you have faith in the decisions taken by the country’s Coonav? 0.738   
Did the government blame any particular ethnic group? -0.717   
Do you feel the government was responsive in handling new challenges? 0.715   
Did the government spread false information false assurances? -0.706   
Did the government give regular updates and information regarding the infection? 0.700   
Did the government make false statements regarding particulars? -0.698   
Were Public Health infrastructure facilities available during the lockdown? 0.680   
Did the government ever falsify/manipulated the number of deaths? -0.680   
Was the government transparent in publishing the latest development? 0.679   
Did the government bring about issues news that was targeted? -0.665   
How effective was the lockdown procedure of the government? 0.656   
How much trust do you have in the effectiveness of the government? 0.638   
Were PPE and protective gear issued to Frontline workers during the lockdown? 0.634   
Did the government handle the economy relatively well, considering the lockdown? 0.624   
Did the government undertake adequate COVID-19 testing and mapping?    
Level of support provided by the government in terms of your bus?    
Did the government float inaccurate data in regards to the spread of the infection?    
Did the government ever recommend any alternate drug cure?  0.614  
Did your government at any time declare the COVID-19 pandemic as a national emergency?  0.603  
Did the government at any time be little or not made it mandatory?    

Table 11
Percentage aggregate

Percent Aggregate (USA) Percent Aggregate (India)
Question Percentage Question Percentage

1 59.2 1 78.06122449
2 61.8 2 67.14285714
3 54.4 3 62.55102041
4 53.2 4 62.75510204
5 54 5 68.67346939
6 56.4 6 69.48979592
7 56 7 61.83673469
8 58.4 8 66.93877551
9 62 9 65.30612245
10 60 10 64.28571429
11 52.6 11 58.7755102
12 71.2 12 43.36734694
13 71.6 13 58.26530612
14 67 14 60.20408163
15 70.2 15 45.6122449
16 72.4 16 56.12244898
17 70.8 17 45.20408163
18 72 18 58.46938776
19 74 19 60.51020408
20 68.4 20 51.32653061
21 68 21 49.18367347
22 46.2 22 64.89795918
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4.2 Final analysis
On aggregating the data, we found that:

1. In the sample Population of the USA, it was found that:
2. 46.2% had trust in the government handling of 

COVID-19
3. 70.56% of respondents believed the government 

used that disinformation.
4. In India, however,
5. 64.89% had trust in the government handling of 

COVID-19 whereas,
6. 52.82% believed that the government used disin-

formation tactics.

5 Conclusions
The study has helped conclude that:

1. The people of the USA had lesser trust in their gov-
ernment than the people of India.

2. Both countries used disinformation during the 
COVID-19 Crisis. However, the USA has used 
significantly (70.56%) more disinformation tactics 
than in India (52.82%)

3. An indirect variation link was found between trust 
and disinformation. Higher the trust, lowers the 
disinformation, and vice versa.

4. Did the government undertake adequate 
COVID-19 testing and mapping?

5. Did the government give regular updates and in-
formation regarding the infection?
The survey was conducted via Google Forms and 

was floated via social media apps like Face book, 
Linked In, WhatsApp, Instagram, and popular chat 
sites such as Omegle and Reddit. No physical surveys 
were possible to undertake due to the COVID-19 pan-
demic and due to geographical limitations. Data from 
over 200 personnel were taken, 100 from the USA and 
India. The data was then analyzed through IBM SPSS.

6 Limitation and future research
The sampling size of the survey could be vastly im-

proved. Furthermore, the research does not identify 
the respondents in terms of which states they belong 
to and does not run comprehensive quantitative re-
search on the local level of governance. The research 
could be further expanded by collecting the ethnicity 
and race of the respondents and can also do further 
research on the topic by segregating the respondents 
in terms of linguistics and median income. For future 
research, political leanings can also be considered, 
which can open up other avenues.
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Abstract
Objective: Because of the recent COVID-19 outbreak, the gov-
ernment decides to close the schools to avoid the virus chain. 
However, that made a tremendous impact on the education 
system. Hence, the research’s main aim focuses on the effect 
of the education system on the corona. Method: Research has 
implemented a descriptive method. Through the standardized 
questionnaire using the Likert scale, the data was collected via 
an online survey, where 300 respondents were found to be 
used as the sample size and regression analysis to prove the 
significance of the findings. Findings: The study found that ob-
stacles act as a roadblock in the education system, while the 
study found resources that were also helpful to students and 
teachers. Practical Implication: Application of such factors by 
leveraging the educational sector as an opportunity could work 
for them if effectively applied. Students will learn something 
new and develop technological skills they would not have had 
before. Originality/Value: Researchers have studied challeng-
es and opportunities during a pandemic situation by applying 
theories and analyzing the impact on the education system. 
The current research considers such aspects as to what effect 
on the education sector or how it handles the framework as a 
burden or as an opportunity.
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1 Introduction
Education is the root of the development of any in-

dividual, and a sound education system is a source for 
the development of the whole economy. An education 
system relates to the economic and social factors that 
usually make up the federal, state or community-lev-
el public schools. Such considerations include avail-
able equipment, school facilities, personnel, salaries, 
benefits to workers, teaching services, and more [1]. 
The education system is the coordination of individ-
uals, including safety facilities and transportation and 
working institutions and processes, among teachers, 
administrators, and students, and infrastructure, but 
what if any obstacle comes in the road of education? 
Yes, due to the recent outbreak of COVID-19, it ad-
versely impacts the education system.

1.1 Impact on education system
National disruptions impact more than 91 percent 

of the student population worldwide. Several other 
countries have adopted regional ends that have affected 
millions of more students [2]. UNESCO chains nations 
to reduce the instant effect of school closures, especial-
ly on the most vulnerable and impoverished groups, 
and to expand education steadiness finished distance 
knowledge for all. The UNESCO report reports that 
more than 290 million students in 22 countries will be 
adversely affected by the coronavirus pandemic. UN-
ESCO says that about 32 million students, including 
those at schools and universities, are involved in India, 
according to D. K. Wadhavane-Tapaswi.

Therefore, the government has established an 
e-learning curriculum by providing free online les-
sons or competitive discounts on e-learning apps [3]. 
These initiatives had an overwhelming response from 
students. Some startups saw a rise in e-learning of up 
to 25 percent. Remote learning during this time seems 
to be a viable solution for students, as they offer con-
venient, affordable, and open access to classes. It also 
provides e-learning as a fascinating and engaging al-
ternative to classroom education.

COVID-19 has, however, led specialists to recon-
sider the traditional model of education. Digital ed-
ucation seems to be a feasible option for bridging the 
gap in classroom education for three to four months, 
reducing students’ chances of infection before classes 
resume. More significantly, it placed the hitherto mar-
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ginal problem of digital education in India at the cen-
ter of attention. 

Digital education is likely to be incorporated into 
general knowledge in the future, encouraging inclu-
sive education by promoting learning in India’s diverse 
geographic areas. It will also offer educators the op-
portunity to suggest tailor-made learning strategies 
for each student [4].

Technology in the way we are studying today has 
contributed to a total revolution. With the conven-
tional white chalk and blackboard teaching system, 
every student is brought into Communication with 
the education of excellence that is not easy to impart. 
This new learning is becoming more interesting, more 
personalized, and more entertaining.

Online distance learning services provide a fantas-
tic opportunity to use Internet access to take advan-
tage of high-quality learning. The creation of a digital 
educational substructure by the Indian government 
seems complicated due to a lack of funding. In addi-
tion, while the digital infrastructure is being devel-
oped, teachers need to be trained to use the digital 
system to provide students with reliable, appropriate, 
continuous, and transparent education. Remote learn-
ing is increasingly dependent on reliable power and 
ubiquitous Internet connectivity, which is somewhat 
unlikely in India’s Tier 2 and Tier 3 cities [5].

The fact that e-learning is viewed as a somewhat un-
usual and impersonal activity poses another obstacle. 
Also, due to a lack of study environment, e-learning is 
likely to experience a high dropout rate. Students may 
be distracted by game consoles, home social media. 
They may not feel a sense of community when taking 
classes online. Education quality is also questioned be-
cause it can be different to study at the higher education 
level and study in kindergarten/school. Cannot apply 
digital education equally to all levels of education.

If we shed light on educational content, there 
would be a small scope for digital education instead of 
the written and realistic content offered in an educa-
tional institution. In addition, the security of teaching 
content is at stake. E-learning will continuously deliv-
er relevant information to the students in dissimilar 
conducts [6]. Therefore, the quality of the teaching 
materials must be checked before the delivery of these 
materials to the students. They must construct, dis-
seminate, and analyze the content. Coeducation has to 
be an expression, and today, reserve education has to 
go hand in hand. The educational data that circulates 

online must be adequately preserved since this digital 
education course would inevitably eventually contrib-
ute to machine hacking and intruders. The digital se-
curity challenge will remain open for as long as train-
ing is provided [7].

In India, the work-from-home community (WFH) 
is booming due to the pandemic outbreak. With so-
cial distance recommended as the best way to curb 
COVID-19’s spread, businesses face an unprecedent-
ed challenge in ensuring that everything continues to 
function as usual, even if everyone works remotely. 
For this reason, not individual entrepreneurs or start-
ups in India consume chose for an online stage such as 
Zoom App to stay in touch with their employees em-
ployed since home. However, educational organiza-
tions consume also opted for various digital stages to 
ease student learning. However, such services can only 
be provided by educational institutions in urban areas. 
Once again, questions are raised for rural students, ru-
ral education systems, and their development [8].

2 Literature review

2.1 Impact on education
Efforts to minimize COVID-19 spread by non-phar-

maceutical interventions and protective steps, includ-
ing social distance and self-isolation, have led to wide-
spread closure in more than 100 countries in basic, 
secondary, and tertiary education stated by C. Jordan.

The COVID-19 now extends worldwide and in-
fluences nearly every nation and region worldwide 
(WHO, 2020), appearing in December 2019. Countries 
declared during the global pandemic outbreak that 
they would provide for the people. Primary protection 
strategies include washing your lips, using facemasks, 
distancing yourself from a harder or sneezer, and stop-
ping public meetings. In addition, mixed media have 
been used to distribute Corona Attack threatening 
details [9]. It also took lockdown and stay-in-home 
measures to restrict and monitor the spread of corona 
assaults. It was noted by Alston that research and so-
cial institutions from numerous areas of the planet had 
been shut down owing to the corona pandemic.

A pause in class interest induces literature output, 
while the social impact is because society does not ob-
tain an informed task force on workplaces as anticipat-
ed. More to the point, as observed by Alston through 
analyzing the case of Chinese students’ presence, their 
Australian University education reveals the economic 



Issue 22. May 2022 | Cardiometry | 337

effect behind the students’ failure to compensate for 
their schooling [10].

In terms of human social interaction, the instruc-
tional process is relational and requires shape. It is 
claimed by Rieley that the imperial school state is 
afraid that the bulk of educational institutions have 
difficulties now grasping the opportunities they have 
for overcoming two big challenges relating to the re-
tention or termination of social activities and con-
tinuing schooling. Community members may decline 
to send their children to schools under corona strain 
COVID-19 for fear that they may become contami-
nated because of class or off-school experience. The 
extension of the pandemic was seen as focusing from 
the very beginning on contacts.

The coronavirus outbreak that occurred last year 
in November 2019, originating in Wuhan City, China, 
shocked the global community. Coronavirus, since no 
treatment or vaccine has been found until now, is par-
ticularly damaging. The human respiratory tract con-
tains coronavirus very easily. The virus is transmitted 
by water and air to other individuals [11].

The WHO estimates that the virus reached by 
most UN registered nations, including Indonesia, has 
an extremely rapid and cross-continental feast. As re-
searched by Z. Zaharah, G. I. Kirilova, & A. Windarti, 
the goal of the article is to clarify the effect of corona-
virus in schools or classrooms on teaching and learn-
ing activities. The COVID-19 pandemic has a com-
plex product, and perhaps the worst is yet to come. 
COVID-19 has had a profound impact on surgical 
training programs. It will continue to grow as the pan-
demic spreads in South Africa. During the COVID-19 
pandemic, surgical education and training must con-
tinue. They will bring many challenges to surgical 
trainees, but also new possibilities and experiences. 
Although epidemics are self-limiting by their very na-
ture, there is no definite end date in sight for this one. 
Staying informed and consistent with measures to 
contain COVID-19 without complacency or panic is 
critical for all chirurgical registrars [12]. Surgeons and 
registrars should work together to create sustainable 
solutions for ensuring safety, promoting education, 
and ensuring well-being, particularly patient care, in 
an evaluator study by S. Al-Benna.

2.2 School closure and their outcomes
School closures affect learning outcomes for stu-

dents (Kyodo News, 2020). Schooling offers beneficial 

learning. The opportunities for children and young 
people to grow and develop are limited once schools 
close. The pain is severe for disadvantaged learners 
who appear to have fewer opportunities for educa-
tion outside of school (The Japan Times Site, 2020). 
Parents are also supposed to support children study 
at home, as schools close. However, this goal cannot 
be fulfilled, typically valid for parents who have a 
poor degree of schooling and income (Reuters, 2020). 
Student dropout rates seem to rise because all pupils 
return to school when school is over, which is par-
ticularly valid for extended closures, as studied by N. 
Ngatane. The effect of missing chances would also be 
a life-long detriment for children with disabilities, at-
risk, or deficits that are more prone to struggle to re-
turn to school after closures (Reuters, 2020). Schools 
are hubs of educational and interpersonal interactions. 
Many children and young people lose their social in-
teractions (El Universal, 2020). At this point, possible 
influences of school closures and dependence on dis-
tance learning are not discussed in federal legislative 
measures, as recorded by D. Huizache [13].

Formal schooling appears to refer instead of informal 
or non-formal schooling to schools, colleges, universi-
ties, and professional establishments, according to D. 
Huizache. A 1974 report by the World Bank described 
formal education as a chronologically structured ‘edu-
cational system’ from elementary through university, 
offering a variety of different specific full-time, techni-
cal, and vocational training programs and institutions, 
in addition to general academic studies, as stated by A. 
Garza. The bulk of data gathered from the number of 
teachers and schools impacted by COVID-19 was cal-
culated based on the collapse in existing school struc-
tures [14], as observed by A. Sikongo. The UNESCO 
Institute of Statistics presents estimates for COVID-19 
schools, equivalent to the number of schools at ISCED 
0 to 3 middle, middle, mid-and high-school stages and 
at tertiary level (National Task Force (NTF) Situation 
Report No. 6 for COVID-19, 2020).

2.3 Distance learning
A math-distance lesson during Russia’s COVID-19 

pandemic over a videoconference. In response to the 
epidemic, several schools switched across networks to 
online distance learning like zooming (Coronavirus 
Disease, 2019)

Lack of rights and copyright exceptions can also im-
pact students ‘ ability to access the textbooks and resourc-
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es they need to learn (290 million students off-school 
linked to COVID-19). Some steps have been taken to 
allow students and teachers to access online educational 
services or lift restrictions on copyright. A unique web-
site has been launched by the “International Council” for 
Open and Distance Education, which includes webinars, 
online teaching tips, and teacher resources, as researched 
by A. Giuffrida, L. Tondo, & P. Beaumont.

2.4 Global responses to pandemic
Most colleges were closed in the United States, and 

planned examinations and exams were postponed as 
well. The study indicates that some of the schools in the 
US closed for coronavirus will not open for the remain-
der of the academic year, in an evaluator study by E. M. 
Onyema et al. New York and California were among the 
hardest affected nations in the United States, with the 
number of cases slowly increasing, both federal and state 
governments taking realistic measures to fight the pan-
demic. When the country has overtaken China in the 
number of cases involving coronavirus, the government 
is prepared to defend against the pandemic [15]. US 
school closures have affected more than 60 million stu-
dents worldwide. School closures have hit around 11 mil-
lion Spanish students to avoid coronavirus from spread-
ing. Global, regional governments, closed the schools in 
reaction to the country’s growing cases of coronavirus. 
The dissolution of Spanish schools in Madrid contribut-
ed to the termination of contracts for individuals work-
ing in school cafés and special education, as studied by 
E. M. Onyema, etc. Spain’s closing of schools was neces-
sary given that the world lost 849 people in a day due to 
coronavirus. In Saudi Arabia, it was declared, as recorded 
by E. M. Onyema et al., that the Ministry of Education 
had ordered the closure of schools and universities in the 
Kingdom due to coronavirus. However, the government 
ordered, “to enable internet schools and distance educa-
tion to ensure that the educational process continues in a 
manner that is sustainable and high quality.”

The coronavirus outbreak schools in Germany 
were closed in response. Compared to its neighbors, 
the death rate was reported to be low due to corona-
virus. It also invested the nation more than $800 bil-
lion to fight the pandemic. Schools were shut down in 
Russia, and some further steps were taken to avoid the 
outbreak. Coronavirus death toll in Russia has been 
confirmed below. However, pandemic control mea-
sures have been placed in place, according to E. M. 
Onyema et al.

In India, all schools and educational institutions 
were closed. The “Janata” Curfew was enforced by 
the government that forced all people to stay at home 
to contain the coronavirus spread. Police also drove 
through towns to raise public awareness of the pan-
demic, as stated by E. M. Onyema et al.

Fascinating to remember that while several coun-
tries closed classrooms, other nations, such as Singa-
pore, Sweden, Brazil, and Australia, left their schools 
open to prevent contagion [16]. The premature closing 
of schools was fair to help steps to deter the epidem-
ic from spreading. However, it has had a detrimental 
impact on millions of students worldwide, who had to 
confront numerous educational challenges.

3 Research objective
i) effect on classrooms
ii) Effects on higher education students, who are cur-

rently pursuing online education
iii) To examine the problems that impact the educa-

tion system in the corona era
iv) Exploring new prospects for the education sector

4 Research methodology and model
4.1 Research method

The proposed research is mainly descriptive. The 
illustrative method has been adopted because it ex-
plains the individuality of the population or phenome-
non that is being studied. These methods focus on the 
main center of attention on the research subject rather 
than the why of the research subject.

4.2 Methods of data collection

Primary data
Quantitative survey research was employed for this 

study. Through the structured questionnaire using 
Likert scale of 1-5 (1=Strongly Disagree, 2=Disagree, 
3=Neutral, 4=Agree, and 5=Strongly Agree), the data 
has been collected through an online survey where re-
searchers found a total of 120 respondents as a sample 
size to fulfill the objective of the paper as stated above. 
Primary data has been researched by taking the fol-
lowing aspects-
i. Sample size   300
ii. Respondents  Teachers and Students
iii. Research Area  Bharti Vidyapeeth Deemed 

University, Jawaharlal Nehru University, and Jamia 
Milia Islamia.
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Secondary data
Secondary data is the study of the main investi-

gation that has been previously collected. Secondary 
data was obtained from journals, old reports, or other 
sources where relevant information was stored.

4.3 Selection of variables
The information would be collected with the help 

of a structured questionnaire to satisfy every object. 
The questionnaire was constructed in two sections; 
each consists of two domains, which are as follows:
i. Challenges in the corona period that impacts on 

education system
ii. Opportunities for the education industry

These variables were selected for the research to 
analyze whether the current scenario of a pandemic 
on education comes out as a challenge or opportuni-
ty to students and teachers. The research found four 
factors from each domain by reviewing some existing 
studies; hypotheses were framed.

4.4 Statistical technique
Further, by using data collected from selected 

variables, the collected data would be analyzed with 
the help of IBM SPSS Statistics software. The regres-
sion analysis has been used to found significant re-
sults. It was adopted because it is a reliable way to 
determine that variables affect a research topic that 
allows the study to determine with confidence what 
factors matter most, what factors can be ignored, and 

how these factors affect one another. Figure 1 shows 
the proposed research model of impact on education 
system.

5 Data analysis
Hypothesis 1: 

H0: There are no significant challenges that impact 
education during COVID-19.

H1: There are significant challenges that impact 
education during COVID-19.

The p-value is 0.00 from the following Table 1 
(regression test). It is important at 5 percent (as the 
p-value is smaller than 0.05). It indicates that the zero 
hypotheses of no challenges are dismissed. In con-
trast, the alternative hypothesis of big challenges is 
not dismissed. 

Hypothesis 2: 
H0: There are no significant opportunities that im-

pact education during COVID-19.
H1: There are significant opportunities that impact 

education during COVID-19.
The p-value is 0.00 from the following Table 2 

(regression test). It is important at 5 percent (as the 
p-value is smaller than 0.05), which shows that the 
null hypothesis of no opportunities will be rejected. 
At the same time, we fail to reject the alternative hy-
pothesis of significant opportunities. 

Below normality and reliability test has been 
performed to know whether variables are correlat-
ed or not.

Fig. 1. Proposed research model of impact on education system
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Dependent Variables: Technical difficulties, disrupt-
ed schedules, substantial delays, struggling parents, free 
online courses, remote teaching/Learning, reaching stu-
dents via social media, and Unique Learning Experience

Independent Variables: Education
The following Table 3 contains the findings of 

two well-established normality studies, Kolmogor-
ov-Smirnov and Shapiro-Wilk. For limited sample 
sizes, the Shapiro-Wilk test is more suitable. For this 
reason, the analysis used the Shapiro-Wilk test as our 
numerical instrument for evaluating normality.

We can see from the Table 4 that usually allocated 
for dependent variables (technical problems, inter-
rupted schedules, significant delays, struggling par-
ents, free online classes, remote teaching/learning, 

social media reaching students, and Specific Learning 
Experience). How can we say that? Like The Sig. The 
Shapiro-Wilk test value is less than 0.05 and means 
that the results vary considerably from the usual dis-
tribution.

As per the Table 5 Cronbach’s alpha value is 0.772, 
which is more than the general score of 0.8, which 
means items in the test are highly correlated.

6 Discussion
The study shows that the COVID-19 pandemic has 

a devastating impact on education and the various ob-
stacles, which hinder students’ and teachers’ participa-
tion in the online study lockdown. The findings indi-
cate that due to the COVID-19 pandemic lockdowns, 

Table 1
Anova table

ANOVA
Sum of Squares df Mean Square F Sig.

Technical difficulties Between Groups 334.595 12 27.883 71.808 .000
Within Groups 111.442 287 .388
Total 446.037 299

Disrupted schedules Between Groups 259.856 12 21.655 153.489 .000
Within Groups 40.491 287 .141
Total 300.347 299

Substantial delays Between Groups 295.758 12 24.647 54.296 .000
Within Groups 130.278 287 .454
Total 426.037 299

Struggling parents Between Groups 363.667 12 30.306 119.671 .000
Within Groups 72.680 287 .253
Total 436.347 299

Table 2
Regression test in Anova table

ANOVA
Sum of Squares df Mean Square F Sig.

Free online courses Between Groups 282.416 13 21.724 29.776 .000
Within Groups 208.664 286 .730
Total 491.080 299

Remote Teaching/
Learning

Between Groups 232.316 13 17.870 59.134 .000
Within Groups 86.430 286 .302
Total 318.747 299

Reaching students via 
social media

Between Groups 213.355 13 16.412 45.324 .000
Within Groups 103.562 286 .362
Total 316.917 299

Unique Learning 
Experience

Between Groups 301.556 13 23.197 69.519 .000
Within Groups 95.430 286 .334
Total 396.987 299
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educational practices were severely affected. Some of 
the consequences found include technical problems, 
interrupted plans, significant delays, and parents strug-
gling. On the other hand, during COVID-19, the study 
found opportunities that significantly affected the ed-
ucational system. Options include free online courses 

are available to students to complete the course, remote 
teaching, reaching students through social media, and a 
unique learning experience. Besides all these, the study 
found a lack of resources among poor people means 
they do not have sufficient resources to provide their 
children with remote learning.

Table 3
Dependent variables and independent variables

Tests of Normality
Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Technical difficulties .303 300 .000 .809 300 .000
Disrupted schedules .288 300 .000 .845 300 .000
Substantial delays .288 300 .000 .828 300 .000
Struggling parents .198 300 .000 .897 300 .000
Free online courses .242 300 .000 .864 300 .000
Remote Teaching/Learning .304 300 .000 .828 300 .000
Reaching students via social media .237 300 .000 .877 300 .000
Unique Learning Experience .330 300 .000 .787 300 .000
a. Lilliefors Significance Correction

Table 4
Dependent variables of case processing summary

Case Processing Summary
Cases

Valid Missing Total
N Percent N Percent N Percent

Technical difficulties 300 100.0% 0 0.0% 300 100.0%
Disrupted schedules 300 100.0% 0 0.0% 300 100.0%
Substantial delays 300 100.0% 0 0.0% 300 100.0%
Struggling parents 300 100.0% 0 0.0% 300 100.0%
Free online courses 300 100.0% 0 0.0% 300 100.0%
Remote Teaching/Learning 300 100.0% 0 0.0% 300 100.0%
Reaching students via social media 300 100.0% 0 0.0% 300 100.0%
Unique Learning Experience 300 100.0% 0 0.0% 300 100.0%

Case Processing Summary
N %

Cases Valid 300 100.0
Excluded 0 .0

Total 300 100.0
a. Listwise deletion based on all variables in the procedure.

Table 5
Reliaility statistics

Reliability Statistics
Cronbach’s Alpha No. of Items

.772 8
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7 Conclusion
The study indicates that the effects of the coronavirus 

pandemic on education mean it comes as both a threat 
and an opportunity. When viewed from the viewpoint 
of students, COVID-19 has significant impacts on the 
characteristics of the school, including research, in-
structional programs, professional development of staff 
and instructional employment, etc. Educational agen-
cies, workers, students, parents, and other educational 
stakeholders, felt those impacts. The study examines the 
need for education technology to minimize the effects 
of coronavirus and other possible medical pandemics. 
Therefore, the study recognizes that it may be difficult to 
choose closed schools for coronavirus treatment global-
ly. Nevertheless, considering the severity of the epidemic, 
teachers and students still profit from the risks posed by 
the COVID-19 pandemic. The unprecedented ends of 
coronavirus continue to provide a learning and warning 
for the entire educational community, especially those 
which still have to accept or embrace emerging digital 
technologies that can make digital online or remote.

8 Limitations and future scope 
of the research

Primary data is costly when compared with second-
ary data. Because of its complexity and necessary dedi-
cation, preliminary data may not be obtained in only a 
few cases. Hence, gathering primary data may be trou-
blesome. The analysis is time-consuming. Future stud-
ies to examine the efficacy of virtual education during 
COVID-19 lockdown could be carried out.
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Abstract
COVID has posed several challenges for higher education. 
There is a rise in blended teaching and learning models that 
can improve the quality of education, observed Raman. Class-
room interaction vital in quality of education is affected by pow-
er distance between the teacher and students, states Kasuya. 
Much research has been done on blended learning but hardly 
any on the role of power distance in blended learning in higher 
education, specifically post COVID. Keeping in mind the grow-
ing significance of blended learning shortly, it becomes stra-
tegically important to understand the role of power distance 
in blended learning in higher education post-COVID-19. This 
research paper tries to address the research gap. The study is 
exploratory, exploring the role of power distancing in blended 
learning formats during post-COVID-19. The findings indicate 
that there is a relationship between power distance and the 
autonomy of an individual. The higher the power distance be-
tween a teacher and a student from the teacher’s perspective, 
it becomes teacher-centred learning. So blended learning with 
the best of low power distances in terms of the media and de-
livery mechanism of offline and online ensures the mitigation of 
power between the teacher and the taught. The research will 
help the universities create a perfect blended learning format 
that enhances the quality of higher education. Due to the pau-
city of time and resources and a ban on respondent interaction 
due to pandemics, this research is based on secondary data 
analysis.
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1 Introduction
Since the inception of humanity, education has 

played a very important role in the growth and devel-
opment of human beings. Education already existed in 
the 17th century and the beginning of the 19th centu-
ry, that education became scientific and independent. 
It was only by the end of this century that education 
entered universities as a major. In the 1920s, univer-
sities started establishing specialized educational re-
search institutions that stressed educational research, 
in a study by Wang. The field of education has always 
been highly dynamic and mobile. Ancient pedago-
gies, which were initiated as a “sage on the stage” with 
time-shifted to education with basic teaching methods 
using instruction, discovery, and inquiry as modes of 
conversation between the teachers and taught, stud-
ied Raman [1]. The second half of the 20th century 
saw a paradigm shift in the education sector with the 
emergence of a new theory of andragogy, specifically 
for adult education, making a difference in the quality 
of the teaching-learning process. With the rapid tech-
nological changes in the education sector, active pro-
duction, collaboration, sharing, publishing, and social 
bookmarking are now the need of the hour, in a study 
by Raman.

1.1 Traditional learning
In their research, Doskocil described tradition-

al learning as face-to-face courses. Many researchers 
found that traditional learning is a learning process in 
groups. 

It is based on a continuous way that requires stu-
dents’ involvement. In traditional classroom teaching, 
there is a teacher-led lecture. The students follow cer-
tain rules in traditional learning [2]. In traditional set-
tings, the student’s physical presence and the set time 
are important requirements for traditional learning. In 
their research, Salcedo found that there is face-to-face 
instruction, and also students ask questions in this 
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mode of learning. It also allows teacher responses and 
flexibility in content delivery for teachers. 

1.2 Online teaching
In their paper, Berge & Collins discovered that four 

roles are considered important when teaching online: 
pedagogical, social, managerial, and technical [3]. 
Teaching methods in Pedagogical roles where faculty 
maintains a social relationship with students is cov-
ered in social role. All the organizational tasks which 
the instructor has to do in day-to-day working come 
under managerial roles. Technical responsibilities 
in the form of technical support, which is offered to 
the students. Coppola discovered a shift from a facul-
ty-centred approach to a more inclined towards a stu-
dent-centric approach. In online teaching, the role of 
the teacher is changed to facilitator rather than teach-
ing students. Fein explained that when delivering on-
line education, faculties face challenges at three points: 
designing the content, delivering the content, and then 
after the delivery follow-up from the students [4]. 

1.3 Comparative analysis of traditional 
versus online learning 

In their study, Rozewski et al. found much dissim-
ilarity between traditional and online learning, and it 
happens due to the education process and environ-
mental differences. These differences are in teaching, 
characteristics of learning, teaching processes, and the 
pace of learning for the students. They also added that 
how the knowledge is transferred in different modes 
is significantly different. Body language and interper-
sonal techniques play a major role in traditional learn-
ing. In contrast, for online learning, there is a limited 
way to transfer information [5]. The usage of technol-
ogy is higher in online learning, and the instructor is 
more dependent on the text presentation. It was also 
found by Howard et al. that the time and group are 
fixed, and the place of learning is all set in the tradi-
tional learning process. However, online learning de-
pends on the availability of both students and the in-
structor. There is always a choice for the instructor to 
select time and space.

1.4 Growing importance of blended learning 
in higher education post-covid-19

In their research, Keengwe and T.T. Kidd found 
that many educational institutions in higher education 
move towards online or blended learning to maintain 

a competitive edge. Learning can be possible for di-
verse students [6]. Heinze and Procter defined blend-
ed learning as a type of learning. There is a proper 
combination of different modes of delivery and teach-
ing models, and the communication between the in-
structor and students is transparent. Blended learning 
is a combination of traditional teaching modes with 
online modes of teaching. 

COVID-19 shaped an environment related to 
technology-based learning in higher education. This 
pandemic has posed several challenges for higher ed-
ucation [7]. COVID-19 pandemic (World Health Or-
ganization, n.d.) has created the urgent motion for the 
universities to go online. For online teaching, there 
should be pedagogical content knowledge which is 
essential for designing the course content and creat-
ing distinctive learning with the help of digital tools in 
this environment. However, at the same time, students 
would wish to interact physically with the teacher 
once the situation improves, looking into the viabil-
ity of online learning in the long run. Therefore, the 
knowledge economy has started thriving on blended 
learning formats. There is competition among higher 
education institutions to provide the best quality edu-
cation to the students [8].

Blended learning is widely being adopted across 
higher education and referred to as the “new tradi-
tional model” or “new normal in course delivery,” 
observed Graham [9]. The use of the blended model 
in teaching and learning can improve the quality of 
education, studied by Raman. Classroom interaction 
vital in quality of education is affected by power dis-
tance between the teacher and students, stated Kasuya. 
Much research has been done on blended learning. 
However, hardly any on the role of power distance 
in blended learning in higher education, specifically 
post COVID-19, looking into the fact that there would 
be the phenomenal rise of blended learning post-
COVID-19. Keeping in mind the growing significance 
of blended learning shortly, it becomes strategically 
important to understand the role of power distance 
in blended learning formats post COVID-19. This re-
search paper tries to address the research gap [10].

2 Literature review

2.1 Paradigm shift in education
In the latter half of the 20th century, two compli-

mentary but significant developments occurred that 
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impacted the instructional situation in international 
higher education. First was Open Education Manage-
ment, which believed in openness in learning and fo-
cused on the learner-centered educational provision. 
Menon observed that the second was the emergence 
and integration of Information and Telecommuni-
cation technologies that contributed to significant 
changes in all aspects of education [11]. These two 
developments led to the shifting of education from 
teacher-centric to learner-centric, stated Menon.

2.2 Globalization and role of culture 
in higher education

Globalization occurred at a phenomenal rate, and 
people started competing with everyone worldwide 
rather than with people near their regions. Students 
in such a scenario had to be made globally competi-
tive. Looking into the changing scenario, it was real-
ized that the need of the hour was to acclimatize to 
the changes by aligning education with the interests 
in the global market [12]. According to Cheung & 
Chan, Sanchez, looking into the knowledge-based en-
vironment the world moved towards, students were 
expected to be information literate, multilingual, tech-
nology-enabled, and compatible to work with people 
worldwide observed by Cheung & Chan.

So, globalization has brought changes in the edu-
cation sector, and this sector needs utmost attention 
especially higher education, as university students will 
directly enter the global workforce [13]. As observed 
by Cheung & Chan, as critiqued, education plays an 
important role in grooming students to cope with the 
competitive global economy. However, culture affects 
different countries in the way they meet the com-
petitive global economy through education. Cultur-
al dimensions affect the education expenditure and 
student-teacher ratio at different levels. As studied by 
Cheung & Chan and specific cultural traits of specific 
countries are difficult to change. Educators used differ-
ent ways to analyze cultures, but the most extensive-
ly used method is the cultural dimensions created by 
Geert Hofstede around the 1980s, as observed by Allan, 
Dimmock, Cheung & Chan, Yates & Cutler [14].

2.3 Power distancing in countries
Talking about countries, Asian nations are more 

unequal societies as compared to Western nations. 
Hofstede stated in his study that Asian countries like 
Japan, South Korea, Thailand, and Hong Kong have 

large power distance societies. In contrast, Western 
countries like Great Britain, the USA, Canada, and 
Germany have small power distance societies, ob-
served Kasuya [15]. These power distances are ob-
served in the classroom teaching in these nations. In 
online classrooms, Chinese learners’ perceptions of 
power distancing affect their learning, particularly 
their interaction with the instructor, states Zhang.

Power distance (PDI) influences teacher and stu-
dent interaction in higher education. According to 
YAYLACI & ISLAM, classes having high power dis-
tance show students respecting the teachers, and les-
sons tend to center on the teacher. Teachers impart 
their knowledge, and students are rarely proactive. 
While students are active in a low power distance 
class and both teachers and students contribute to the 
learning process, observe YAYLACI & ISLAM [16].

2.4 Power distances in different forms 
of learning

While there is evidence of power distances differ-
entiating countries by their cultures, people of differ-
ent countries must respond differently to situations. 
The entire learning system gets impacted by power 
distances. Some scholars have suggested that Asians 
are collectivist societies accustomed to high power dis-
tances and lower autonomy. Supporting this view was 
Richard and Lockhart, “who contrasted the attitudes 
of Asian teachers with those of Western teachers,” sug-
gesting that “in Asian cultures, and teaching is seen 
as a teacher-controlled process.” Hence, the learning 
pedagogy would be based more on higher power dis-
tance formats where the teacher would lecture. The 
students would listen without much debate [17].

2.5 The autonomy of the teacher and the 
taught in traditional and online learning

Power Distance tends to differ in different coun-
tries and different technologies for the learning pro-
cess. However, depending on the power distance, 
there would be an innate relationship with autonomy 
in terms of how much autonomy will be granted based 
on the power distance of the teacher and the learner. 
Higher power distances tend to create an inequality 
of power, and thereby autonomy of people in lower 
power tends to accept inequality and lesser autonomy. 
In contrast, those in high power would tend to enjoy 
more autonomy. The debate regarding who has more 
autonomy, the teacher or the student, has been debat-
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ed for quite some time. The added debate suggests 
whether the autonomy applicable in online media is 
also applicable in offline media. According to Benson, 
“from the teachers’ perspective, autonomy is primarily 
concerned with institutional and classroom learning 
arrangements within established curricula [18]

Converging different schools of thought, Ganza 
concluded, “it is argued that developing a learner’s 
capacity to be autonomous is meaningful only in 
terms of inter-relational dynamics: i.e., that learner 
autonomy depends upon the capacity of the learner 
and the teacher to generate and maintain a particu-
lar inter-relational climate defined in terms of influ-
ence or restraint from influence ensuring both their 
learners’ autonomy and their own.” Thus, the online 
learning formats provide more autonomy to the stu-
dents who may not use the autonomy judiciously. 
However, the teacher benefits from this autonomy 
and must ensure a learning ecosystem that will make 
students use different learning modes and platforms 
judiciously [19]. 

2.6 Rising significance of blended learning
Considering all different blended learning meth-

ods, Koen, Smith, et al., and Dexter & Gurwitz sug-
gest, “We consider the active involvement of the 
teacher in blended learning courses to be a signif-
icant advantage over the traditional e-learning.” In 
terms of the process of implementation, King and Ar-
nold opined that the four important components to 
ensure effective blending learning is “course prepa-
ration, course design, communication, and motiva-
tion.” Their research suggested, “That the faculty did 
consider these four factors to varying degrees.” Var-
ious scholars have suggested that “instructor inter-
actions with technology, institutional environment, 
Instructor interactions with students, instructor 
learning, instructor’s attitudes and beliefs,” studied 
Ibrahim & Nat, are all motivating factors as well the 
blended learning would involve, “online discussion, 
online resources for teaching and learning, enhanc-
ing course management and delivery, and support-
ing specific pedagogy,” studied Yuen [20]. Thus, it 
can be inferred that in the post-COVID-19 period, 
as the world would still grapple from the psychologi-
cal fears of contact, blended learning would be a way 
forward where a mixture of digital and physical or, as 
some call it, the era of “physical” would emerge as a 
new norm of education delivery.

3 Theoretical frameworks
Hofstede’s model is a systematic approach to un-

derstanding a society’s culture based on several cultur-
al dimensions. These dimensions are Power Distance 
(PDI), Individualism (IDV), Masculinity (MAS), 
and Uncertainty Avoidance (UAI) [21]. Two more 
dimensions were added after a few years. They were 
Long-term Orientation (LTO) and Indulgence. Power 
Distance (PDI) is defined as the degree to which less 
powerful members accept that power is distributed 
unequally. (Hofstede Insights). Uncertainty Avoid-
ance (UA) is the way a society tolerates uncertainties. 
Masculinity depicts the difference of emotions among 
gender. Individualism/collectivism refers to the degree 
to which one respects the independence of individ-
uals. Indulgence/restraint shows the extent to which 
individuals control their desires and impulses, stated 
Alshahrani [22].

4 Research methodologies
Secondary data research has been done by study-

ing and analyzing different research papers related 
to power distance and blended learning. The study 
is exploratory, exploring the role of power distancing 
in blended learning formats during post-COVID-19. 
The data collection involved collecting research pa-
pers on COVID-19, Power Distance, and Blended 
Learning, looking into the exploratory nature of re-
search. The method of analysis taken in this research 
is the literature review content analysis method [23]. 
A content analysis of the papers was done to under-
stand the factors affecting power distancing and the 
role of power distancing in blended learning format 
post-COVID-19.

5 Analysis and conclusions

5.1 Power distance has an impact 
on the autonomy of an individual 

There is a relationship between power distance and 
the autonomy of an individual. The higher the pow-
er distance between a teacher and a student from the 
teacher’s perspective, meaning the teacher is at more 
power than the student. It becomes teacher-centered 
learning. When the teacher imparts the power to the 
student, then it becomes student-centered learning. 
In student-centered learning, the power is transferred 
to the students. The teacher becomes a facilitator of 
the learning process. In such a case, although it is stu-
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dent-centered learning, the power as it would reside 
on the teacher in the teacher-centered learning would 
not be of the same intensity in the students during stu-
dent-centered learning. The dilution of power occurs 
between the teacher and the student, thereby reducing 
the power distance between the teacher and the student, 
leading to lesser autonomy of both the teacher and the 
student. So, the lesser the power distance, the lesser is 
the autonomy of the teacher and the student [24]. 

5.2 Blended learning required for mitigating 
power distance

Blended learning is a process where both online 
and offline technological media convergences should 
take place in an appropriate proportion so that the net 
result of blended learning positively creates an eco-
system whereby both the teacher and the taught get 
the best of both worlds. There are some great positives 
in offline teaching and some disadvantages. Similar-
ly, for online media, there are some advantages and 
disadvantages. The blended model provides a perfect 
mixture of the best. The students and the teachers are 
benefitted, and the learning process is enhanced. In 
specific modes of offline and online, there are high 
power distances. Similarly, there are low power dis-
tances for both offline and online on the other side 
of the coin. A blended learning format is chosen so 
that the low power distances of both offline and on-
line are put together, creating a flexible platform of 
communicational liberty for both the teacher and the 
student. The lesser the power distance, the more the 
interaction between the teacher and the student leads 
to a better ecosystem of learning. So, blended learning 
with the best of low power distances in terms of the 
media and delivery mechanism of offline and online 
ensures the mitigation of power between the teacher 
and the taught. 

5.3 Mediated autonomy between the teacher 
and the taught

There always remains a power equation between 
the teacher and the taught. Though the teacher is the 
overall supervisor of the class to ensure a system of 
smooth learning environment, it is left to the teach-
er whether he/she wants to keep the autonomy within 
oneself or delegate it to the students and be a facilitator 
in the course of learning. However, the best learning 
environment happens when there is a fearless intellec-
tual clash between the teacher and the taught. In such 

a scenario, the position of teacher in terms of his/ her 
role becomes more of a critical knowledge discusser 
than a preacher of specific thoughts with little room 
for discussion. The student may have a point of view 
that could potentially argue in a specific context. How-
ever, if there is a high power distance, there would be 
problems mitigating autonomy among the teacher and 
the student. The blended learning, if applied appro-
priately, would lead to lowering of power distance and 
thereby mitigating the autonomy between the teacher 
and the taught. The mitigation would lead to a clos-
er connection between the teacher and the taught, 
thereby leading to a democratic discussion forum due 
to mediated autonomy. Therefore, this mediated au-
tonomy would reduce the power distance leading the 
learning pedagogy more to a blended learning format. 

5.4 Power distance will differently influence 
blended learning based on country 
and technology used between the teacher 
and the learner

As proposed in the above three points, the argu-
ments, when inferred together, lead to the fact that 
power distance does play an important role in the 
process of learning. The power resides in multiple 
places: with the teacher, with the student, with the 
country, and with the technology. The higher one has 
the power, the higher is the autonomy, and the low-
er is the possibility of a blended learning format as 
far as countries are concerned. There are countries 
which are very high on power distance. Hence in these 
countries, no matter how much autonomy is mitigat-
ed between the teacher and the taught, there will be 
a higher proportion of power in the teacher’s hands 
and the technology that the teacher uses. Similarly, in 
countries with low power distance, there will be lower 
autonomy. Hence, blended learning will mitigate the 
autonomy of the learner and the teacher. The coun-
tries in mid-range power distance would have a pro-
pensity towards blended learning; however, the kind 
of technology used by these countries will become the 
defining factor in terms of how much power distance 
will be executed for learning purposes. The technolo-
gy is also an important parameter to judge how much 
autonomy can be given to the students and how much 
autonomy will reside with the teacher. In designing the 
blended learning format, a teacher can consider the 
power distances in various modes and forms of deliv-
ery, thereby syncing the learning materials that would 
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best suit what form of learning will occur. Thus, the 
teacher can define in his/her mind the level of autono-
my that will be provided to students in specific topics 
and then design the blended learning format related 
to that topic. This process will ensure that learning 
takes place in optimal ways for specific topics. There 
are topics where, irrespective of the country and the 
technology, higher or lower power distances need to 
be maintained. In such a case, the course design would 
dictate the power distance and, thereby, the blended 
learning format appropriate for an effective learning 
environment. Thus, the power distance influences the 
blended learning format and may differently influ-
ence blended learning whether in respect to country 
or technology or both or bereft of both of them if the 
topic of the course so demands. 

5.5 Power distance is affected 
by the culture of the countries

Globalization acted as a game-changer in higher 
education. With the growing global competitiveness, 
students are expected to be more informed, multilin-
gual, technology-enabled, and compatible with people 
of different cultures. Culture affects the way a country 
responds to global competitiveness. Asian countries 
are collectivist societies, and it can be inferred that in 
a collectivist society, people are generally relying on a 
person of high status to provide wisdom and thereby 
maintaining a level of silence. Hence the culture of a 
country with higher power distances is majorly a re-
flection of a collectivist society, and this reflection gets 
embedded among the teachers and the students when 
they are a part of the knowledge sharing system. 

5.6 Power distance affects the pedagogy 
of learning

In higher power distance formats, the pedago-
gy followed is a lecture mode of teaching inhibiting 
free interaction in the class. The students are bound 
to obey what the teachers teach. The lessons center 
around the teachers, and students are rarely proactive. 
However, in lower power distance classes, the students 
are very active, and both students and teachers con-
tribute to learning.

5.7 Power distance affects classroom 
interaction

Western education follows a lower power distance 
between the teacher and the student and stresses in-

ductive approaches to learning. More collaborative ac-
tivities are encouraged among students to enable them 
to respond to learning. Asian education stresses more 
deductive approaches to learning, and students are not 
made responsible for learning.

5.8 Technology can reduce power distance
The more collaborative learning a specific technol-

ogy can support, the lesser the power distance. So, if 
the right type of technology promotes collaborative 
learning, power distances can be reduced. The appro-
priate use of the technology as a medium of delivery 
can influence power distances.

5.9 Power distance in heterogeneous groups
With the rapid globalization and mobility of stu-

dents across the world, the group of students in a 
classroom is heterogeneous, comprising students from 
different countries with different cultures. Every stu-
dent coming from a different culture has his percep-
tion of power distance. So, teachers need to be sen-
sitive while exercising power distancing in the class. 
Blended learning suits well here, allowing teachers to 
exercise varying degrees of power distance with the 
heterogeneous group of students in synchronous and 
asynchronous learning modes.

5.10 Degree of autonomy in power distance 
between teachers and students

The higher the power distance between the student 
and the teacher, the higher the inequality of power and 
autonomy towards students with lower power the de-
gree of autonomy can vary depending upon the per-
ception of both teachers and students towards auton-
omy in power distance. This perception is again based 
on the socio-cultural background of both students and 
teachers and the inter-relational dynamics defined in 
terms of influence or restraint from influence.

6 Proposed conceptual model
Based on the analysis and conclusions drawn Fig-

ure 1, the following conceptual model has been de-
rived.

7 Limitations of research
This research is based on secondary data analysis. 

Findings are based on research papers collected and 
analyzed due to pandemics’ paucity of time and re-
sources and a ban on respondent interaction.
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8 Future scope of research
The model proposed in this paper will be tested in 

the next paper through primary data collection and 
statistical models to test the applicability of the model.
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Abstract
Sentiment Analysis is the process by which opinions are defined 
and categorized as positive, neutral, or negative in a given 
piece of text. It is a vital part of every strategy for tracking social 
media. It helps to understand what someone is thinking behind 
a social media post. Knowing the emotion will provide valu-
able background for the businesses to move further and react. 
Over the last decade, numerous studies have been carried out 
on how businesses can use Sentiment Analysis to understand 
and quantify the feelings of their consumers about their brand, 
products, and services. An in-depth analysis of the existing 
empirical literature on SA regarding social media campaigns 
is provided using a systematic review of the literature. This pa-
per presents the findings according to the preferred report-
ing items for systematic reviews and meta-analysis (PRISMA). 
The aim is to create a resource of the methods and techniques 
used in the studies to assist both researchers and academia. 
We subsequently identified the corpus trends, challenges, and 
implications. We suggested avenues for further research in the 
application of SA in social media campaign design and analysis.
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1 Introduction
Social Media offers a platform for people to share 

their opinions, thoughts, and feelings. The rapid pop-

ularity of Social Networks paved the way for business-
es to reach out to their potential customers [1]. The 
social media campaign is a coordinated marketing 
initiative by an organization to boost or promote a 
business goal through one or more social media chan-
nels. Campaigns vary from regular activities in social 
media due to their increased emphasis, targeting, and 
measurability. A huge amount of information is pro-
duced every day through social media. The need of the 
hour is to search and retrieve the relevant information, 
mine them into knowledge with accuracy and timeli-
ness so that action could be taken upon it.

According to Lui, “Sentiment Analysis systems are 
being applied in almost every business and social do-
main because opinions are central to almost all human 
activities and are key influencers of our behaviours.” [2]

In today’s ever-evolving technological era, Senti-
ment Analysis is becoming a significant tool for busi-
nesses. Such Social Media monitoring tools help busi-
nesses to gain insights into their customers ‘ brand, 
products, and business. Sentiment Analysis provides 
aid in the Social Media campaign process, starting 
from design to analysis. It helps identify the correct 
audience for the product, creating relevant content to 
attract their attention, and then monitoring the impact 
of the campaign and respond accordingly. Capitalizing 
on social media can create a viral sensation and assist 
in the engaging tech-savvy audience [3].

Sentiment Analysis is when opinions are identified 
and classified in a certain text as positive, neutral, or 
negative. It is needed to identify relevant data. E-mail 
services currently use sentiment Analysis in filtering 
out spam e-mails by various websites to recommend 
new content like films or TV shows. Sentiment classi-
fiers have been built to review social media text such 
as product reviews, messages, and discussions [4]. The 
data generated from Social Media is usually unstruc-
tured, fragmented, and informal.

Social Media Engagement is the interaction of the 
audience with the social media accounts. It measures 
engagement in likes, comments, and shares of a busi-
ness’s social media efforts. At its core, it is the mea-
surement of the social media performance that does 
not necessarily convert to sales. 

Table 1 Show each social media platform has its 
mechanisms for engagement and expressing its views. 
They are measured differently across each platform:
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Table 1
Social media platform and their metrics

Social Media Platform Metric
Face book Shares, likes, and followers

Twitter Retweets and followers
Instagram Likes and followers
Pinterest Pins, Repines, Visitors, Clicks
Snap chat Views, Visitors
YouTube Subscribers, Views
LinkedIn Likes, Shares, and followers

1.1 Study description
Despite the increasing importance of SA (Senti-

ment Analysis) in social media campaigns designing 
and analysis for firms, there is no existing systemat-
ic review of the antecedent causes of the phenomena 
[5]. In order to redress this knowledge gap, a system-
atic review of the literature was carried to identify 
antecedent causes identified through empirical study 
and subsequently provide a qualitative synthesis of the 
contemporary engagement literature. In the following 
section, the method used to generate a corpus of the 
extant literature is outlined.

The following research questions are addressed in 
the study:
1. What is the trend of the study of Sentiment Analy-

sis in Social Media Campaigns?
2. What are the challenges of Sentiment Analysis in 

Social Media Campaigns design and analysis?
3. What are the implications derived from the cor-

pus?
This contribution to the literature of this study is 

that it deepens the knowledge of SA that is applied in 
social media campaigns [6]. This study is applicable in 
numerous fields, such as for companies, to understand 
their target audience, to perceive their feelings about 
their products and their level of satisfaction; for gov-
ernment organizations, to help propagate campaigns 
in the interest of the general public; in politics, to un-
derstand and manage the opinions of citizens; in the 
media, to post public opinion based articles, and for 
academic organizations, for research purposes [7].

The remaining paper is structured according to the 
following:

Section 2 ‘Methods’ outlines the literature review 
techniques used in this analysis based on PRISMA 
statements; Section 2.2: Sources of data; Section 2.3: 
Criteria for inclusion & exclusion; Section 2.4: Search 
Strategy; Section 2.5: Data Presentation;

Section 3 ‘Results & Discussion’ presents the re-
sults of a systematic analysis and explanation of main 
findings in literature;

Section 4 ‘Areas for future research’ deals with the 
areas for further study;

Section 5 ‘Conclusion’ provides assumptions and 
limitations.

2 Method

2.1 Study design
PRISMA guidelines were implemented to stan-

dardize the features of this systematic literature review, 
which is a well-known framework used in systematic 
reviews of diverse scientific fields. This systematic re-
view includes 42 studies.

2.2 Sources of data
For the systematic review, two repositories were se-

lected: Scopus and IEEE CSDL. Scopus covers a wide 
range of journals and conference proceedings. It offers 
a wide range of more than 25,100 titles from more than 
5,000 publishers. IEEE CSDL has been chosen as it en-
compasses all computing fields and is the best source 
for covering new and emerging technologies [8].

2.3 Inclusion and exclusion criteria
The below-mentioned inclusion and exclusion cri-

teria were applied for the database search:
Inclusion Criteria included:

• Studies describing the use of SA in SMC
• Any population
• Any date
• Papers are written in English

Exclusion Criteria included:
• Papers irrelevant to the above research questions
• Book Chapters

2.4 Search strategy
The literature was searched through Scopus and 

IEEE CSDL by topic with the key strings of “sentiment 
analysis in social media campaign” and “opinion min-
ing in social media campaign.”

Articles were identified in the “article title, ab-
stract, and keywords” section of the database. The 
identified 1195 articles were documented in Microsoft 
Excel, and duplicate articles were removed, leaving 
683 articles for further screening [9]. The 683 articles 
were screened according to the “Title,” “Abstract,” and 



Issue 22. May 2022 | Cardiometry | 353

“Conclusion,” guided by dependent variable and study 
context. 

By screening 683 articles, 467 articles were excluded 
because they were not explicitly relevant, and 216 articles 
remained. A detailed eligibility evaluation of 216 articles 
was conducted (full papers were read) to ascertain the 
relevance of the articles to the theoretical focus of the re-
view. Following the full-text analysis of the research, 175 
studies were excluded, resulting in a final collection of 
41 studies for qualitative synthesis [10]. The exclusion of 
so many articles is based on the fact that a broad search 
strategy was used to ensure no relevant studies were ex-
cluded. Figure 1 provides an overview of the process and 
shows that most of the articles were deemed irrelevant 
due to the dependent variable and study context (n = 
121). The remainder of the studies were irretrievable (n 
= 54). Table 2 shows final search strings.

Table 2
Final search strings

Block Search term entered in the topic field
Dependent Variable “Sentiment Analysis” OR “Opinion 

Mining” AND
Study Context “Social Media Campaign” OR “Social 

Media Campaign Design and 
Analysis”

Further, Figure 1 shows the flow diagram relating 
to recognition, screening, eligibility evaluation, and 
inclusion.

2.5 Data presentation
With the emergence of Web 2.0 and social media 

content, a great deal of anticipation has been generat-
ed along with ample opportunities to understand gen-
eral public and customer sentiment regarding social 

Selection of articles in PRISMA

Fig.1. Flow diagram of studies included in the systematic analysis Preferred reporting items for systematic reviews and meta-anal-
ysis (PRISMA)
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issues, political activities, business strategies, market-
ing campaigns, and product preferences. Since there 
is plenty of information available to the public, busi-
nesses need not opt for surveys and focus groups any 
longer to collect customer feedback regarding their 
products and competitors, according to Chen & Zim-
bra. Digging this data is a difficult challenge; however, 
there are multiple sources with immense amounts of 
opinionated text [11].

Research suggested a model for the manufacturers 
to understand the interaction between online custom-
ers beyond simple ratings. Using a lexicon-based clas-
sifier, the model received a positive and negative score 
for each review relating to emotional content instead 
of the star rating to help advertisers understand how 
to maximize consumer loyalty and assess their mar-
keting campaigns’ emotional effect observed by Gar-
cia & Schweitzer. Another study used both qualitative 
and quantitative methods to identify secret trends in 
the feelings about global brands among customers, as 
studied by Mostafa.

A study focused on Markov Random Fields (MRF) 
to identify the secret promoters of the movement on 
Twitter [12]. Campaign promoters seek to manipulate 
people’s attitudes in a secret or tacit manner without 
disclosing their true purpose. The users are not aware 
that the articles they view are targeted marketing posts 
to persuade them to buy target products and services. 
Users consider these campaign posts from the general 
public as pure organic posts. Thus, finding these cam-
paigns, their promoter accounts, and how the cam-
paigns are coordinated and executed is important, as 
studied by Li, Mukherjee, Liu, Kornfield, & Emery. A 
study was conducted in which 10,000 raw twitter mes-
sages were collected from the official Twitter campaign 
accounts of three mobile phone providers to collect 
opinion and process the sentiment using three classi-
fier algorithms (Decision Tree, SVM& Naïve Bayes) to 
answer the problem of brand reputation measurement 
based on customer satisfaction through SA of Twitter 
data of the customers. The experiment revealed that 
SVM provides better output in time processing and 
accuracy than the other two classifiers, as researched 
by Vidya, Fanany, & Budi [13].

Furthermore, Mahmud & Gao found that by send-
ing targeted messages to followers with strong sen-
timents towards the campaign issue, the campaign 
can be more successful. An algorithm was proposed 
by Raamakirtinan & Livingston using SWPR (Senti-

ment Weighted Page Ranking Algorithm) to classify 
the prominent users reliably. The results found that 
as recognizing prominent users increase, campaign 
and product ads hit the target members more quickly. 
Marketers must know the specifics about their clients 
and their world before preparing a social media cam-
paign. Fuzzy logic in this context is an excellent meth-
od to apply to marketing issues. A study by Howells 
& Ertugan focused on the same principle to build a 
model that can analyze a microblog’s content to de-
termine the user’s perception [14]. The authors not-
ed that marketers should use the model in confidence 
to build a timely and accurate representation of con-
sumers’ views on a product or service. Diaz-Garcia, 
Ruiz, & Martin-Bautista proposed a non-query-based 
method for sentiment analysis using generic rules of 
association to discover sentiment patterns in an enor-
mous collection of microblogging text based on Plut-
chik’s8 emotions.

A study by Saxena, Chaturvedi, & Rakesh conduct-
ed to evaluate customers’ reactions to company pro-
motional campaigns and assess whether SM (Social 
Media) promotional campaigns have successfully in-
creased customer engagement and scope. The research 
was conducted on 18,659 advertisement tweets by 
three major cell phone companies selling their phones 
in India, the results of which revealed that Xiaomi ap-
pears, in every aspect, to be the winner of all the three 
brand names - Xiaomi, Honor, and OnePlus, irrespec-
tive of the scope of SM. In the same year, a study by 
Fernández-Gavilanes, Juncal-Martínez, García-Mén-
dez, Costa-Montenegro, & González-Castaño pro-
posed the combination of the position prediction 
approach with an unmonitored SA strategy to assess, 
automatically, the presence in various countries of so-
cial network users during an event of global impact 
[15]. A study was done to examine users’ or potential 
consumer preferences to evaluate users’ emotional re-
sponses to different types of posts (images or video) 
distributed through SM channels. Users’ emotional 
responses are major variations in the emotions and 
feelings of the users expressed on various blogs. It was 
also found by Păvăloaia, Teodor, Fotache, &amp; Da-
nileţ that brands’ online operation has an emotional 
effect on current and future consumers, along with the 
creation of new sources of data [16]. Another research 
was performed to consider Maggi’s view of customers 
through the review of Twitter sentiments. The find-
ings revealed that the positive responses to Maggi’s 
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re-entry into the Indian market were more than the 
negative ones. Showing, thus, that the SA can provide 
marketers with better insights into the consumer psy-
che and assist them in determining how their product 
would be doing on the market or, if necessary, in mak-
ing mid-course corrections, according to Fernandes, 
Sharma, & Vidyasagar.

A tool, GiF (GlobaliFusion), was introduced by 
Sand, Tsitouras, Dimitrakopoulos, & Chatzigiannakis 
to turn aggregated SM consumer feedback into busi-
ness decisions and marketing plans to identify the 
need for a clear structure on how to respond to people 
engaging on SM. Another media monitoring platform 
is called SI. A (Social Intelligence Advisor) was intro-
duced by Perakakis, Mastorakis, & Kopanakis for data 
micro-analysis and efficiently tracking online credibil-
ity and competition [17].

Describing the value of SA as a critical tool for 
conducting political movements, numerous studies 
have been undertaken. One study proposed by Ibra-
him, Abdillah, Wicaksono, & Adriani suggested an ap-
proach for predicting the Presidential Election of In-
donesia using Twitter as its main source. Throughout 
the election campaign, a dataset of 10 million political 
tweets was collected. Automated buzzer detection was 
performed on the dataset to delete the buzzers (noise) 
in the data. Each tweet was then divided into many 
sub-tweets [18]. Then, each sub-tweet was allocated 
to one of the candidates and their polarity of senti-
ment. At last, the number of positive sub-tweets for 
each candidate was leveraged to predict election re-
sults. Another research by Watts, George, Kumar, & 
Arora suggested introducing an asset price model for 
molding political candidates’ campaigns. Research re-
garded marketing campaigns as a business process. It 
assessed their success based on their effect on Twit-
ter, using a given politician’s dataset. The method used 
time-dependent reconstruction of Twitter graphs 
based on user reactions to marketing events. It used 
group detection algorithms to classify the scale of the 
group that followed, as studied by Kafeza, Makris, & 
Rompolas, 2017.

A study proposed an approach focused on neural 
networks for analyzing the feelings conveyed in polit-
ical tweets to determine how opinions (positive and/
or negative) spread on SM and how significant events 
affect public opinion [19]. It was concluded by Pota, 
Esposito, Palomino, & Masala that the neutral tweets 
are an important index of a topic’s popularity, allowing 

the hunt for information relevant to particular days of 
interest to be refined. A fascinating study by Santos, 
Paes, & Bernardini used data sets for sentiment analy-
sis from other fields to prepare a sentiment-based clas-
sifier to predict voters’ sentiments. The study tackled 
a problem in sentiment classification in the election, 
to predict the sentiments of Twitter texts, explored 
the possibility of the adoption of existing (from other 
areas) labeled data sets in order to forecast a feeling 
within the election scenario on the assumption that 
no labeled domain information is available, which is 
typically valid at each election. Some researchers, such 
as Belcastro, Cantini, Marozzo, Talia, & Trunfio, sug-
gested a technique for discovering actions of users on 
SM during the election campaigns by analyzing us-
ers’ posts via an automated incremental mechanism 
based on feed-forward neural networks. Throughout 
the same year, a method was suggested by Kamal et al. 
called Crowd-Sourced Sensing using Twitter (CSST) to 
use Twitter’s real-time data mining for crowdsourced 
sensing by classifying emotional tweets using a lexi-
con-based approach. A report by Terán & Mancera 
focused on introducing dynamic candidate profiling 
using Twitter data and SA as an additional feature to 
VAAs static profile generation. Following this, a study 
was conducted to understand public opinion. Twitter 
was used for data collection, emphasizing the value of 
understanding public opinion. The study Teran & Yir-
gu inferred that Twitter could also be used to collect 
data in surveying. Another technique was proposed 
to discover the polarization of SM users during the 
election campaigns marked by political factions. The 
technique used an automated incremental process for 
evaluating the posts published by SM users based on 
a feed-forward neural network, as observed by Belcas-
tro, Cantini, Marozzo, Talia, & Trunfio [20].

An interesting study by Weichselbraun, Gindl, 
Fischer, Vakulenko, & Scharl relating to aspect-based 
extraction was conducted, where the automotive indus-
try was used as a model domain for the extraction of 
information from Twitter and Google+ SM channels to 
capture the opinion on particular aspects along multiple 
emotional dimensions. It was concluded that Emotion 
Analysis offers comprehensive input on a company’s 
public perception. Only a granular analysis that consid-
ers all relevant aspects will expose such secret informa-
tion essential for the preparation and evaluation of cor-
porate communication campaigns. Further, research 
by Srivastava shed some light on a less researched field 
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that hash tags impact customer engagement. The study 
analyzed how Indian brands use hash tags across SA. In 
the experiment, hash tags were collected from top In-
dian brands to identify the hash tag’s overall sentiment 
polarity. The results of the experiment were split into 
two parts - polarity of sentiments and the demographic 
analysis. These two findings gave the brands an inter-
esting strategy to place their content following age and 
gender to get full reach and commitment.

Explaining the lack of blog tracking tools and their 
necessity, some authors argued that the analysis of blog 
data helps understand the pulse of the society, know 
what resonates with a community, and recognize a 
group’s grievance. Analyzing the gap, a tool called Blog 
Tracker was introduced, which can be used to analyze 
blogs to help an analyst gain awareness of the situa-
tion, as stated by Obadimu, Hussain, and Agarwal.

Research suggested using Adverbs to consider the 
users’ true sentiment to delve deeper into the Senti-
ment Analysis problems. To test the proposed ap-
proach, the researchers used three evaluation tools, 
Accuracy, Recall, and F-measures. While the tech-
nique could process different types of textual informa-
tion, the downside was its inability to process sarcasm, 
as observed by Vidya, Fanany, & Budi. A survey was 
done to address the significance of sentiment chal-
lenges, difficulties in determining emotions, and how 
to choose the right challenge to improve accuracy to 
understand the challenges in the Sentiment Analysis 
domain. To sum up, many social media information 
challenges mainly revolve around feelings/opinions 
that social media users communicate, according to 
Păvăloaia et al., Howells & Ertugan. Table 3 shows 
classification scheme applied to the corpus.

Table 3
Classification scheme applied to the corpus

Author Year Objective Domain SM platform 
used

Data Set Technique used

Hsinchun Chen 
and David Zim-
bra,

2010 To identify the relation-
ship between online 
opinions and real-world 
events

the stock perfor-
mance of Wal-
Mart

Yahoo Fi-
nance Wal-
Mart forum

433,325 messages 
collected from 4 
January 1999 to 10 
July 2008

Predictive Regres-
sion Models

David Garcia
Frank Schweitzer

2011 To guide manufacturers 
to increase customer 
satisfaction and to 
measure the emotional 
impact of marketing 
campaigns.

Amazon.com Amazon.
com public 
API

Product reviews 
from Amazon.com

Lexicon-based clas-
sifier for classifying 
emotions

Mohamed M. 
Mostafa

2013 To understand how 
companies can rede-
fine their advertising 
campaigns with the 
blogosphere and use 
SA techniques to detect 
hidden patterns in con-
sumers’ sentiments

Mobile phone 
companies

Twitter 3500 tweets ex-
pressing attitudes 
to sixteen global 
brands

lexicon-based 
approach for sen-
timent orientation 
identification

Yoosin Kim, 
Seung Ryul 
Jeong

2014 Proposes an integrated 
and practical method-
ology for social media 
opinion mining (SMOM)

Instant noodle 
product of Korea

Blogs, Fo-
rums

14,202 items of 
content in social 
media from January 
2012 to June 2013, 
including blogs, 
coffee forums, and 
media reports

t-test and ANOVA 
Test to determine 
the significance of 
sentiment

Huayi Li et al 2014 To identify hidden 
campaign
promoters on Twitter 
promoting some tar-
get products, services, 
ideas, or messages

Healthcare 
(Anti-smoking 
campaign)

Twitter Not applicable Markov Random 
Field (MRF)

Greg Sand et al. 2014 Proposes a platform for 
transforming customer 
insights aggregated from 
SM into business actions 
and marketing plans

General Face book, 
Twitter, 
Blogs, Linke-
dIn, Tumblr, 
etc.

As-needed basis ICT-based frame-
work; SentiWord-
Net 3.0 to assign 
sentiment scores to 
English words
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Author Year Objective Domain SM platform 
used

Data Set Technique used

Mochamad 
Ibrahim et al.

2015 To use Twitter to un-
derstand public opinion 
and predict the out-
come of the Indonesian 
Presidential Election.

Politics Twitter Throughout the 
vote, ten million 
political tweets

Lexicon and key-
word-based ap-
proaches to reveal 
the political senti-
ment and Buzzer 
account detection 
to remove buzzers 
from Dataset

Nur Azizah 
Vidyaa et al.

2015 To measure brand repu-
tation through Twitter 
data SA based on 
customer satisfaction

Mobile Phones 
Providers

Twitter 10,000 raw twitter 
posts from three 
Indonesian mobile 
phone providers’ 
official Twitter cam-
paign accounts

SVM, Naïve Bayes 
and Decision Tree

Jalal Mahmud 
and Huiji Gao

2014 To explore whether 
followers’ sentiment 
towards the campaign 
topic is correlated with 
their engagement level 
with the campaign.

 Not applicable Twitter 1.68million tweets Regression analysis 
and a classification 
study using WEKA

Dimitris Proios 2015 To create a model 
supporting aspect 
mining and customized 
advertising

Restaurant Product Re-
view Sites

Uses data from the 
Yelp platform- over 
than 40,000 busi-
nesses and 250,000 
users

Combined lexicon 
based on AFFIN-111 
and Harvard Gener-
al Inquirer

David Watts et al 2016 To evaluate the poten-
tial of Twitter data as 
an ex-ante indicator of 
impacts by shaping the 
political dynamics of the 
campaign.

Politics Twitter Tweets collected 
two weeks prior 
and two weeks 
after the Mid-term 
Election (4 Novem-
ber 2014) 

Sentiment Indicator 
(SI), Curvature In-
dicator (CI), Growth 
Indicator (GI), AFFIN 
model for sentiment 
computations

Ameya Prabhu 2016 To introduce the Sub-
Word Memory model 
to learn sentiments in 
a noisy Hindi-English 
Code-Mixed dataset.

General Face book User comments 
from popular pub-
lic Face book pages 
in India

Multinomial Naïve 
Bayes, SVM

S. Raamakirtinan 
and L. M. Jenila 
Livingston

2016 Proposes a hybrid ap-
proach using Sentiment 
Weighted Page Ranking 
Algorithm (SWPR) to 
calculate the influential 
rank of a user 

General/User 
Influence

Face book Users’ data like the 
shared post, reply 
to the post posted, 
and status updates.

Microsoft Azure 
ML to calculate 
sentimental score 
and lexicon-based 
approach for SA

Karen Howellsa, 
Ahmet Ertugana

2017 To build a model that 
can evaluate a mi-
croblog’s content (like 
tweets on Twitter) and 
analyze feedback or 
customers’ perception.

General Twitter As-needed basis Fuzzy logic

Eleanna Kafeza 
et al.

2017 Proposes a new way of 
quantifying the Twitter 
follow-up relationship 
based on users’ reac-
tions to the marketing 
campaigns and using 
time-series and sentiment 
analysis to assess success.

Politics Twitter Collected data 
from 01/01/2017 
until 28/01/2017

Keep-up graph, 
Louvain method for 
community detec-
tion, DTW algorithm 
for the distance 
calculation.

Albert Weichsel-
braun et al.

2017 Introduces an approach 
to analyze brand and 
company associated 
emotional values

Automotive 
Industry

Twitter and 
Google+

1,000 Twitter and 
Google+ posts, 
which contain the 
term “car,” and 
4,000 referring

Sentiment-target 
linking, Dependency 
graph enrichment 
and sentiment 
parsing.
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Author Year Objective Domain SM platform 
used

Data Set Technique used

to one of the car 
brands Porsche, 
Audi, Daimler, and 
Volkswagen, pub-
lished between 
28 September and 
28 November 2015

Marco Pota et al. 2018 To study the spread of 
positive and negative 
opinions on SM and 
the effects of significant 
events on public opin-
ion.

Politics Twitter Tweets for UK Gen-
eral Elections from 
18 April
From 2017 until 14 
June 2017

Neural Network and 
lexicon-based ap-
proaches for Sen-
tence classification

Anant Saxena 
et al.

2018 To analyze reactions of 
customers on compa-
ny campaigns and to 
measure the success of 
promotional campaigns

Mobile Phones 
providers

Twitter 18659 tweets POS categoriza-
tion-based thematic 
analysis, Harvard-IV 
lexicon-based SA 
& SM index-based 
reach analysis

Milagros 
Fernán-
dez-Gavilanes 
et al.

2018 Proposes a method for 
estimating consumer 
sentiment during major 
global events

Public event Twitter 2016 UEFA Cham-
pionship- 310,981 
tweets monitored 
during the event

Unsupervised SA 
with automatic geo-
location techniques

Emmanouil 
Perakakis et al.

2019 Proposes a platform to 
analyze insights into the 
effective online reputa-
tion and the monitoring 
of competitors

Digital Market-
ing

Social Media 
and online 
review web-
sites

Real-time data AI algorithms en-
riched with seman-
tic information

Vasile-Daniel 
Pavaloaia et al.

2019 To investigate the 
emotional responses to 
images or video posts 
distributed by two well-
known global brands in 
the beverage industry 
through primary social 
media channels

Beverage (Co-
ca-Cola and 
Pepsi)

FB, Insta-
gram, Twit-
ter, Pinterest, 
Google+, 
YouTube

Photo and video 
posts of Coca-Cola 
and Pepsi

t-test, Chi-square 
test, and Wilcoxon 
test

Riktesh Sri-
vastava, Meraj 
Naem

2019 To determine how Indi-
an brands use the hash 
tags to build customer 
interaction through SA

Brand engage-
ment

Twitter 5611 texts and 
154472 tokens 
from the selected 
brands between 
01/08/2019 and 
30/09/2019 

Sentiment Polarity 
& Demographic 
Analysis

Semila Fer-
nandes et al.

2019 To demonstrate, SA can 
be used as a descriptive 
tool to analyze the per-
ceptions of consumers.

Maggi Twitter 500 Twitter posts 
containing «Mag-
gi.»

Lexicon based text 
analysis 

Luis Terána, José 
Mancera

2019 Evaluates the dynamic 
application of candidate 
profiling with Twitter 
data and SA as an addi-
tional factor in generat-
ing static VAAs.

Politics Twitter Candidate’s an-
swers, Expert Opin-
ions, and Twitter 
Feeds

SA Candidate Vec-
tor (SACV)

Loris Belcastro 
et al.

2019 To discover SM users’ 
behavior during the 
election campaigns

Politics Twitter Real-time data Neural networks

J´essica S. San-
tos et al.

2019 To train a senti-
ment-based classifier 
to predict sentiments 
of elections using data 
sets from other con-
texts.

Politics Twitter Datasets of differ-
ent domains.

Jaccard Distance, 
Domain similarity 
using word embed-
dings
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 3 Results and discussion
In this section, the results obtained as answers to 

the Research Questions (RQs) defined in the SLR are 
discussed in detail.

RQ1. The trend of incorporating 
sa in designing and analysis 
of social media campaigns

In the past decade, a significant amount of work has 
been done on analyzing social media content using Senti-
ment Analysis to support marketing campaigns. A review 
of the papers in the journals selected shows that SA has 
provided ample opportunities to understand customers’ 
views on current issues, political movements, business 
strategies, marketing campaigns, and product preferences. 
While it is difficult to pinpoint the evolution on an annual 
basis, the major aspects of the usage/applications of senti-
ment analysis have been identified repeatedly.

Earlier, when the organizations wanted to know the 
general public’s opinions about their products and ser-
vices, they conducted polls, surveys, and focus groups. 
Nevertheless, the world has been transformed in the past 
few years with the exponential growth of social media ma-
terial on the Internet. The immense amount of data came 
with the daunting task of seeking the true sentiments in 

the opinionated file. Therefore, experiments were per-
formed to use qualitative and quantitative approaches to 
identify the hidden patterns in the customers’ opinions.

Recently, SA is also used to automatically assess social 
network user participation in public events in various 
countries globally. The governments also started using it 
to gather public views on health and well-being promo-
tions. SA is being used for policy purposes as a critical 
tool. In the corpus, 11 out of 42 studies revolved around 
politics. Interestingly since 2015, studies with SA have 
increased for a broad range of political agendas, from 
outcomes prediction, evaluation of campaign success, 
comprehension of the behaviors, the sensation of crowd 
sourcing to the use of micro-blog-data sentiment analy-
ses to boost VAAs. Interestingly most of the studies doc-
umenting this aspect used Twitter data for their analysis.

Out of the 42 studies examined, four studies came 
up with proposed frameworks and tools to use Senti-
ment Analysis for micro-analysis of social media data, 
aspect based-opinion mining, to identify influential 
users, to translate data from different languages to En-
glish for gathering sentimentally analyzed insights as 
well as blog tracking tools.

The articles that have been examined have also 
been evaluated to determine the nature of the social 

Author Year Objective Domain SM platform 
used

Data Set Technique used

Rashid Kamal 
et al.

2019 Proposes a framework 
for crowd sourced 
sensing and the classi-
fication of emotions in 
Tweets posted 

Movie, Politics Twitter Real-time data Lexicon-based ap-
proach to classifying 
emotions

Luis Ter´an, 
Kidus Yirgu

2019 To analyze Twitter pub-
lic opinions and com-
pare with the official 
results of the election 
after the vote. 

Politics Twitter Collected unique 
tweets daily from 8 
December 2017 to 
4 February 2018

Random forest clas-
sifier for the user 
and content-based 
metrics for spam-
mer detection.

Jinan Fiaidhi, 
Sabah Moham-
med

2019 Focuses on growing 
paradigm of Thick Data 
analytics 

Healthcare Twitter Real-time data Network X algo-
rithms

Jose Angel Di-
az-Garcia et al.

2020 To develop a system 
capable of obtaining 
both textual and opin-
ion descriptive patterns 
in an unsupervised 
manner. 

Politics Twitter In the course of the 
American pre-elec-
tion campaign, 
an initial set of 1.7 
million tweets was 
used.

Association rule 
mining algorithms: 
Apriori,

Loris Belcastro 
et al.

2020 To discover the po-
larisation of SM users 
during electoral cam-
paigns marked by the 
competition between 
political parties.

Politics Twitter Tweets posted by 
21,833 users during 
2018 Italian General 
Election; 2.5 million 
tweets posted by 
521,29 users during 
2016 US Presiden-
tial Election

Neural Networks
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network. Ironically, Twitter data was used for their 
study most of the studies reported. Twitter constant-
ly produces different views on every particular sub-
ject, including social problems, marketing issues, etc. 
The other networks that gained exposure from the 
reviewed publications include Face book, Instagram, 
Google+, and Pinterest &YouTube.

RQ2. Challenges of SA IN SMC design 
and analysis as identified from the corpus

As shown in Table 4 challenges identified through 
the analysis of the corpus have been listed out. The 
first column talks about the challenges as explained by 
the authors. The second column specifies the author’s 
names and the year of publication of the correspond-
ing study referred.

RQ3. Implications derived from the corpus
Below are the comprehensive implications that 

have been derived from the literature review:
• Designing the campaign

Before planning or designing any social media 
campaign, marketers must learn about customers and 

their world. They must know their consumers’ tem-
perament, past experiences, responses, as stated by 
Howells & Ertugan. It is not enough to start a promo-
tional campaign. However, it is also necessary to in-
clude customers, connect with the local feelings, and 
build curiosity.

Social media posts do create an emotional impact 
on the users. They can make a substantial contribu-
tion to society and industry by achieving a social ben-
efit in user engagement with companies through SM 
posts, according to Păvăloaia, Teodor, Fotache, &amp; 
Danileţ, 2019. In the strategic decision-making pro-
cess, information obtained by SA can be used. Last-
ly, emotional reactions on SMs of the consumers in 
general and the customers will affect buying decisions 
considering that the number of people in the online 
world using mobile devices has almost exponentially 
increased.

Increasing accessibility and online interaction are 
used by most Indian brands in social media for in-
spiring brand promotions, as observed by Sociales-Sa-
mosa (Economic Times, 2019). It is necessary to use 
the hashtag to provide posts, images, and videos for 

Table 4
Challenges identified from the literature

Challenge Referred Study
To find relevant data (i.e., data integrating quantitative indicators with human 
experience & present decision-makers with an appropriate assessment 
framework).

(Fiaidhi & Mohammed, 2019)

Understanding and analyzing the unstructured texts generated constantly, 
identifying the relevant information, and transforming into actionable cognizance. (Fernandez, Sharma, & Vidyasagar, 2019)

To identify the right set of users in the social network who can disseminate 
knowledge effectively. (Raamakirtinan & Livingston, 2016)

To measure brand reputation based on people’s service quality responses. (Vidya, Fanany, & Budi, 2015)
Inherent problems such as contractions of words, use of slang, etc., are the 
Romanized language on social media. Lack of appropriate datasets. (Joshi, Prabhu, Shrivastava & Varma (2016)

Lack of concrete framework to listen to the people interacting on SM and to use 
the gathered insights to track integrated campaigns

(Sand, Tsitouras, Dimitrakopoulos, & 
Chatzigiannakis, 2014)

To approaching expressions having domain-specific terms, texts full of speech 
hatred, noisy and informal language, sarcasm, and irony; Loss of context on 
platforms like Twitter as a result of the character limits imposed on tweets.

(Santos, Paes, & Bernardini, 2019)

Biased answers from candidates and experts. (Terán & Mancera, 2019)
The consequences of information-based social strategies and the question of 
protecting individual privacy during SM investigation;
The problem of link-reference between various products; the question of relevance 
in ordering 
The problem of query classification
Inference of rating and ambiguity in the view presented by the customer.

(Mahalakshmi, Nandhini, & Kowsalya, 2018)

Hardship in geolocation detection for users. 
Low precision and inaccuracy due to the noise in data (Kamal et al., 2019)

Complex and technical approaches to opinion mining in different business sectors 
for decision-making and planning help analyze and visualize data. (Kim & Jeong, 2015)
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individuals and Indian brands (WebguruIndia, 2019). 
Such hashtags have had an immense effect on certain 
brands, just for a limited period, stated by Srivastava. 
In addition, user enthusiasm needs to understand the 
dynamics of participation, as studied by Garcia & Sch-
weitzer. A further demographic study of consumers 
allows business owners to carry out customized pro-
motions or deliver coupons to different user groups.
• Track the reaction to campaigns

In response to the marketing campaign, case, prod-
uct launch, or blog post, SA can be used to track peo-
ple’s reactions in real-time. It may help assess whether 
people have been positive or negative in their thinking 
and whether they need to continue, make improve-
ments or quit at once, observed Li, Mukherjee, Liu, 
Kornfield, & Emery.
• Track the Competitors

Companies must discover the strengths and flaws 
of their competitors. The strategy is based on an im-
portant aspect of knowing where competitors are 
lacking. SA helps to monitor competitors’ positive and 
negative statements, which could be used to construct 
an individual offer of a company. It helps monitor 
competitor campaign performance, in a study by Per-
akakis, Mastorakis, & Kopanakis.
• Track the sentiment towards your brand

Businesses can use social media content to gain in-
sight into customers’ opinions on their goods and ser-
vices. He also claimed that the control of social media’s 
brand awareness should be part of the constructive 
overall marketing strategy of the company, studied 
by Mostafa. The involvement with social media is an 
important part of the branding and promotional strat-
egies for the company in monitoring and communi-
cating with unsatisfied clients immediately. Stressing 
the value of critical feedback, marketers are advised to 
use it to determine what goes wrong with a product 
or service. SA may use the study by Vidya, Fanany, & 
Budi, Garcia & Schweitzer, Kim & Jeong in assessing 
the clients’ opinion to calculate brand credibility.

The findings of SA can determine the credibility of 
goods, services, and organizations and provide a com-
prehensive map of positive or negative characteristics 
classified by domain-specific according to Arora, Ban-
sal, Kandpal Aswani, & Dwivedi.
• Effective campaign influencers

The campaign goals are higher than a range of de-
partmental lines, such as random targeting and the-
matic targeting, as studied by Mahmud & Gao, based 

on their more positive perceptions of the campaign. By 
sending targeted messages to followers with a stronger 
understanding of the campaign subject, a camp can be 
more successful. The studies by Raamakirtinan & Liv-
ingston show that the rate of diffusion is directly pro-
portional to messages taken by friends by prominent 
Face book users. In addition to the users’ location to 
classify influential users, the user content (wall posts 
and their feelings) and the network structure should 
be considered.
• To detect hidden patterns in consumers.

The use of advertising in social media and, in par-
ticular, in review platforms for consumers and compa-
nies can be a powerful resource. Affective and accurate 
extraction of facts may be used to obtain views on par-
ticular issues along different emotional dimensions. 
Such secret information that is very important to de-
signing and analyzing corporate marketing strategies 
cannot be exposed without granular research consid-
ering all related aspects. To define different aspects of 
the target’s emotional burden and measure sentiment 
values per aspect that account for different user-relat-
ed properties, in an evaluator study by Proios, Eirina-
ki, & Varlamis.
• To track opinions for political campaigns.

The role of SM, such as Face book & Twitter, is now 
a key tool for policy activities. Campaigns now merge 
conventional media with social media channels to 
open up exciting new ways for parties and candidates 
to pursue better policy approaches and exposure. Sug-
gest candidates and political parties close to the citi-
zens ‘ political interests and build candidates and party 
profiles voting advice applications (VAAs).

It is useful to analyze how positive and negative 
views in SM propagate and how significant events af-
fect public opinion. In order to understand the politi-
cal audience, SA can use positive and negative tweets 
on Twitter to differentiate. SA can use the direction of 
the thoughts of voters during the elections in order to 
understand. The election outcome could be predicted 
by comparing the sentiments in texts posted on Twit-
ter during elections. In election campaigning, charac-
terized by competition between political parties, SA 
can discover SM users’ behavior and understand the 
polarization of public opinion in political events. In 
addition, the study by Obadimu, Hussain, & Agarw-
al acknowledged the value of the opinion analysis on 
Twitter because it provides insightful examples of the 
voters’ thoughts during the campaign.
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4 Areas of future research
The review emphasizes that SA is a rapidly growing 

and vital topic for researchers interested in taking a 
holistic and comprehensive approach to understand-
ing consumers’ sentiments. In the literature, however, 
the following areas were identified by evaluating the 
findings for added analysis.

Most studies did not concentrate much on the ac-
curate and efficient contact for business users of the 
opinion-mining tests. However, good visualization 
can clarify a large part of the empirical findings with 
an integrated visual image without additional explana-
tions, stated Kim & Jeong.

As studied by Muysken, Duran, and Gysels, Code 
Mixing means a natural phenomenon of the incorpo-
ration into another’s utterance of linguistic units like 
sentences, verbs, or morphemes. Multilingual soci-
eties such as India, which has 22 official languages, 
Hindi and English are the most popular, are widely 
used. The use of Hindi on the Internet has gradually 
increased with over 375 million Indians online, which 
opens up immense research opportunities for the 
culture of sentiment and opinion analysis to analyze 
patterns, surveys, incidents, human behavior, and lin-
guistic analysis, according to Joshi, Prabhu, Shrivas-
tava, & Varma. Twitter produces constantly different 
viewpoints on every specific subject, social issues, 
marketing issues, etc. The task is to understand and 
interpret these unstructured messages, to collect and 
turn relevant information into efficient knowledge, as 
observed by Fernandes, Sharma, & Vidyasagar. Last 
but not least, it is possible to research the social and 
geopolitical sense of opinions, as researched by Chen 
& Zimbra, and the lack and need for blog monitoring 
tools, as studied by Obadimu, Hussain, & Agarwal.

5 Conclusions
The Analysis of Traditional Sentiment gives the text 

a clear picture, not just positive or negative. SA, which 
is quicker than conventional marketing research, of-
fers advertisers an efficient way to gain instant input 
on their products and services and, thereby, to help 
them determine whether their product can perform 
on the market or to change it mid-term if appropriate.

The comprehensive analysis of the related scientific 
papers showed the need for organizations to track and 
examine social media platforms, including Twitter, Face 
book, Pinterest, blogs, news pages, forums, videos, and 
micro blogs. An organization must attract, maintain, 

fulfill and engage its customers efficiently to thrive and 
grow. Recent studies indicate that these channels are 
used between two and three hours a day by the average 
person. It provides a broad and rich pool of knowledge 
that could play a key role in corporate decision-mak-
ing, political campaigns, management, and welfare. 
Qualitative analysis is a fantastic approach to bridging 
the difference between perspectives given by quantita-
tive research and offers a detailed understanding of the 
reasons behind and inspiration for the phenomenon 
observed Fiaidhi & Mohammed to better understand 
the dynamics of consumers’ behavior. This information 
is then processed and integrated into decisions in the 
entire business cycle, including orchestration of pro-
motions, product creation, recruiting, customer sup-
port and interaction processes, feedback from sales, 
and much more. An organization that knows the ex-
perience of its consumers from social media analytics 
will act better, increasing consumer satisfaction with-
out relying on experiments (for example, ads, rebates, 
discounts, and exclusive offers) unnecessary.

To conclude, Sentiment Analysis provides a de-
tailed report on a company’s market perception. Un-
derstanding social media sentiments can assist in 
providing quick, simple, and better insights into pub-
lic views in a series of circumstances and for several 
applications.
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Abstract
AR, VR has introduced a new set of interfaces that can poten-
tially transform the way humans interact with their surroundings 
completely. AR/VR can be used in airlines’ manufacturing, sup-
ply-chain, and pilot training to enhance the passenger experi-
ence. This research focuses on the use of VR and AR in enhanc-
ing passenger experience would affect the customer’s decision 
to travel through flights and, on that basis, analyze whether it is 
a good opportunity to invest in these technologies. Customer 
satisfaction is what every business targets to achieve. Moreover, 
the same goes for airlines too. The research scope includes 
both in-flight as well as terminal experience. AR/VR technolo-
gies would focus on Entertainment, Ease of use, and navigation 
purpose in the complex structure of airports. The methodology 
includes a structured interview in the form of a survey of 60 
people who have traveled via flights. T-test analysis has been 
used to find out the significance of the above-mentioned vari-
ables. The purpose of this paper is to find out whether users 
prefer the use of AR/VR technology when it comes to boost 
their passenger experience, and based on the result to know 
whether it is a good investment for the airlines or not.
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1 Introduction
Today, we all know Augmented Reality via games 

like Pokémon Go and Snap chat filters. Computer-gen-
erated simulations are integrated with the real world. 
Moreover, when VR comes up, a head-mounted dis-
play comes in our minds where we are just complete-
ly interacting with the virtual world. However, these 
concepts go way back in time, and it took decades for 
the transition from science fiction to reality. The first 
notion of augmented reality was presented in a novel 
from 1901 written by Frank L Baum. A pair of elec-
tronic glasses displayed data on people; it was named 
a “character marker”. In 1975, an American comput-
er artist, Myron Krueger, developed the first “virtual 
reality” interface in the form of “Video place,” which 
allowed its users to modify and interact in real-time 
with virtual objects. Back then, these were not known 
as “Virtual Reality” or “Augmented Reality” as the 
terms were given by Jaron Lainer in 1989 and Thomas 
P Caudell of Boeing in 1990 respectively Usman.

AR and VR also are part of a wider technology 
sector known as mixed reality (MR). According to Es-
chen, MR defines different technologies that combine 
the physical world with the digital world, which re-
sides at the extreme of real and virtual environments.

AR/VR with its unique technology can be useful in 
various fields. They can change the world’s course and 
the world is still discovering and experimenting with it 
in different spaces. This technology has a broad spec-
trum to cover from gaming to healthcare to military/
defense to marketing to manufacturing to aerospace. 

In our research, we will concentrate on the use of 
AR/VR in the aerospace industry; as aerospace is a 
vast industry, we will narrow it down to commercial 
flights and airports. 

Aviation’s augmented and Virtual Reality Market is 
expected to rise from USD 78 million in 2019 to USD 
1,372 million by 2025, at a CAGR of 61.2% over the 
forecast period. (Globa AR and VR Market in Aviation 
(2019-2025), 2019)

AR/VR can be used in various aspects of airlines as 
stated below:
• Manufacturing
• Supply-chain
• Pilot training
• Maintenance
• Enhancing Passenger Experience
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Over the years, the aviation sector has evolved to 
meet and exceed passenger and airline needs. How-
ever, as can be vouched for by any observer in the 
aviation segment, it is the passengers who are vital to 
industry health.

This universal reality motivates service providers 
to drive their customers to great lengths. For several 
airlines providing the same routes at reasonable rates, 
the passenger’s preference also depends on which air-
line offers a better end-to-end experience. This basic 
fact motivates service providers to go to great lengths 
to satisfy their clients, as researched by Sengur.

For the airport market, where the link between 
customer satisfaction and productivity has been gen-
erally recognized, customer expectations management 
is critical. Knowing customer preferences is very rel-
evant for airport management to explore further the 
level of airport service which will distinguish airport 
business performance, as stated by Kamarudin.

Many airlines have already started experiment-
ing with various technologies. AR/VR is also in the 
list for enhancing passenger experience both on-
board and terminal. Ranging from entertainment 
for passengers to easiness for them while waiting at 
airports or while in-flight for long hours, as studied 
by Maklan

Airlines worldwide have wasted no efforts to make 
optimum use of the potential of VR to produce high-
er footfall and improve their sales. Lufthansa flyers 
were provided the opportunity to try out the Business 
Lounge’s creative Avegant Glyph display glazes in early 
2017, observed Kolo.

Since it is an initial phase, other airlines like Air 
France, British Airways, Williamson, Qantas, etc., (III, 
2017) all experiment with AR/VR or MR in enhancing 
passenger immersive experience. Even at terminals, 
AR/VR technologies can be used for entertainment 
and guide through the airport.

Customer satisfaction is a huge part of any busi-
ness, so in this research, we would check whether the 
customers would prefer these services or not.

2 Objectives
• This study aims to determine whether people fa-

vor using AR/VR technology-based applications, 
which will enhance their customer experience or 
not, and whether the airlines should invest in the 
AR/VR technology to boost the customer experi-
ence to increase the satisfaction level directly.

• Further, to identify the major factors that play a role 
in selecting the flight or booking the flight ticket.

3 Methodologies
As we can see, the AR/VR can sustain in the busi-

ness to check whether it would be profitable or not 
for the business that directly depends upon the accep-
tance of the technology by the passengers [1]. If cus-
tomers are willing to use or pay for the services offered 
via these technologies, it would be a great deal and a 
positive sign for the company to invest. For this, we 
have used a survey via a floating goggle form to get 
the customers’ views. The form will be floated to 60 
users [2].

People who participated in the survey, out of 57.4% 
belong to the age group 20-25, and 34.4% belong to 
25-30. Rest lies in other age groups, and 66.66% of the 
participants are frequent travelers.

These groups of people were selected for the sur-
vey to focus on India’s general public. These people be-
long to the working-class and travel more frequently 
without any bias to any particular airline. Hence, to 
get insights into the customers’ expectations from the 
aviation industry in terms of technological advance-
ments, these sets of people were appropriate for the 
survey [3].

The questionnaire was based on different factors 
like:
• Ease of Customer
• Feasibility
• Navigation at the airport
• Entertainment
• Personalized services on board
• Luggage issue

Also, the questionnaire includes a question regard-
ing the factor the participants consider while they buy 
tickets. 

Using a t-test, we tried to determine whether peo-
ple accept or want to use AR/VR technologies while 
air travel. It will enhance their travel experience and 
perform analysis on the questionnaire [4].

4 Literature review
Passenger is the lifeline of airlines, so their feedback 

is very important to keep our business alive. Moreover, 
the paper is focused on whether using technologies 
like AR/ VR or MR to enhance passenger experience is 
worth it or not from a business perspective. For that, we 
need passenger feedback as explained by Hyun-Jeong 
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Ban and Hak-Seon Kim in the paper, Understanding 
Customer Experience and Satisfaction through Airline 
Passengers’ Online Review, that “customer feedback is 
important for airlines to improve services and products, 
and to take action regarding service. It provides the 
level of importance of these services attributes so that 
airlines can allocate their resources accordingly.” The 
paper shows that after analyzing the reviews, “Value of 
Money” has a greater impact on passenger satisfaction, 
in fact, more than “Seat Comfort” and “Entertainment.” 
Though Food and Beverages and Services also greatly 
impact customer satisfaction in airlines and the whole 
tourism industry, stated Kim [5].

Also, it is important to learn that how these tech-
nologies AR/VR can be helpful, as when they come 
in a conversation, normally the entertainment part 
comes in the picture, but it has more to offer. We can 
even merge more technologies with AR/VR to find 
new solutions that can actively help in enhancing the 
customers’ experience [6]. 

The combination of technology-mediated inter-
actions and current consumer core interactions con-
tributes to detailed technology-enhanced experiences, 
enhancing customer loyalty. When creating and im-
plementing technology-enhanced interactions, cus-
tomer experience managers will concentrate on fulfill-
ing the novelty-seeking behaviors of consumers using 
technologies, according to Dabholkar & Bagozzi; Lin, 
and how those innovations enhance and add value to 
the core interactions of their customers. In order to 
do so, they must first identify the core experience of 
their customers so that reinforcing or enhanced inter-
actions can be added to give more value in the various 
stages of the customer journey, studied Flavián [7].

Virgin Australia became the first non-North Amer-
ican flight to incorporate voice check-in with Amazon 
Alexa, enabling travelers to check in with their voice 
strength for their flight. So, if we connect both AR/
VR and Voice technology to give users an amazing 
experience, it would reduce costs on those operations 
and more customer engagements [8]. (Virgin Austra-
lia becomes the first airline outside North America to 
launch voice check-in with Amazon Alexa, 2018).

An AR/VR will boost customer travel from the 
moment passengers’ check-in at an airport to the time 
they receive their belongings and luggage at their des-
tination. The plethora of common air route options 
means that even the slightest discomfort causes pas-
sengers to change loyalties [9].

For instance, any traveler will tell you that tagging 
and tossing your cabin bag with other checked-in bags 
will ruin your trip. Last-minute luggage shuffling is 
the last thing you want to do, only because your in-
tended cabin bag was a little bigger than the mea-
surements required. Tackling these situations is what 
Nagarro considered when designing an application to 
assist in the testing of cabin luggage. With the help of 
Augmented reality an app which if you point towards 
your luggage while studying the dimensions, can in-
form you whether the luggage is within permissible 
limits or not, as studied by Sharma

We can see specific situations where AR/VR is 
useful in the enhancement of customer service at the 
airport, which is the case with Gatwick, UK’s second 
busiest airport, which uses Bluetooth beacon technol-
ogy in conjunction with an AR way finding device, en-
abling users of smartphones to locate where they are 
quickly. Plans are being made to expand the software 
further and allow push alerts and alert passengers if 
they are running late, or retailers and other third par-
ties to use the device to detect a user’s proximity and 
send marketing messages and deals to those who have 
agreed to receive them, observed Hassassian [10].

Airlines have also started using AR/VR technol-
ogies to create delightful experiences for custom-
ers. Australia-based flag carrier Qantas has recently 
launched a VR app that engages the passengers in an 
immersive video experience of the stunning Austra-
lian landscapes, as researched by Mileva [11].

You can take advantage of virtual tours as a travel-
er-to-be and learn about the location and the route at 
airports so that you will not get lost on the day. Less 
missed flyers will be equivalent to fewer delays and 
take away the weight from the customer support staff 
so that everybody wins, in a study by Hassassian!

Lufthansa expected that perhaps the flyers who 
booked might consider purchasing an upgrade in 
Economy class. Those who wanted their seats upgrad-
ed could pay the surcharge directly at the door, which 
has already made considerable progress in updating 
Premium Economy passengers using VR in the US 
according to what Lufthansa says, observed Kolo [12].

We can use AR/VR in the following ways to increase 
the passenger experience as we studied that value for 
money matters the most to the users. (Virtual and Aug-
mented Reality - Opportunities for Airports, 2019)
1. Provide information for a variety of prices on forms 

of food and drink concessions
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2. Guide restaurant customers by pointing the right 
way and offering arrows to guide the route

3. Have passengers track special deals at the airport
4. Offer additional shop and food concession details, 

including menus and 3D photos of dishes or items.
With users becoming more used to using devices 

like Oculus, Google VR, and PlayStation VR for virtu-
al reality (VR) as well as smartphones facilitated with 
Augmented Reality (AR), some airports and airlines 
have taken on the challenge of creating more interac-
tive environments in both terminal and in-flight oper-
ations(Greenwald, 2018) [13].

In 2018, in-flight VR said it had been the first com-
pany to launch a VR in-flight entertainment (IFE) 
solution, “motion sickness-free.” Iberia tested the ap-
proach in its Luxury Lounges at Madrid Airport, as 
well as select flights onboard. 

The most critical part of any business is custom-
ers. Customer happiness and satisfaction must be of 
utmost importance for being successful in the mar-
ket. The target of any company is satisfaction, because 
when customers are happy and will become repeat 
customers who will have a positive impact on the busi-
ness aspect of the company and its income margin. 

For a company to gain new customers is more ex-
pensive than preserving loyal clients. That is why many 
businesses are spending a lot to please their customers. 
Customer satisfaction drives customer engagement 
and is the basis for any business success. Customer 
satisfaction is the cornerstone through which we can 
build customer loyalty. The value of customer satisfac-
tion cannot be overemphasized as happy customers 
build the potential for new customers through their 
positive word-of-mouth about the company’s goods 
and services, according to Zephan.

If we look at the Forbes list of top 20 lists of the 
year 2020, for the best airlines in providing the best 
services, we can see that customer satisfaction is 
one thing they focus on, and people love to travel by 
them. You can find that among these are the airlines 
trying something new with AR/VR technology to 
enhance the customer experience. Qantas, Emirates, 
Lufthansa, British Airways are on this list and simul-
taneously trying these new technologies to give the 
best services they can to their customers, as studied 
by Rosen, 2019

If we talk about the Indian Aviation market, do-
mestic flights have followed a low-cost model over the 
last three years, (Indian Aviation Industry, 2020).

We all know that due to the lockdown and pan-
demic situation in 2020, there is a loss of business in 
the aviation sector if we are considering civil aviation. 
The aviation market share in India in 2018, Indigo has 
approximately 40% and dominates with its low-cost 
model. Though the market share has increased due 
to the fall of Jet Airways in 2019 it reached to 47%, 
observed Sourav Sinha. We have seen Indigo has dis-
ruptive the airline business in India in domestic travel 
with the use of various technologies, AI, IoT, Big data 
analytics, etc., according to Asher.

However, it does not provide any in-flight enter-
tainment to follow its low-cost strategy, but to add 
some new aspects in flight maybe not domestically. 
However, for the international market to grow there as 
well the airlines should invest in trending technologies 
like AR/VR for entertainment and for serving their 
customer to the best at airports as well as in-flight us-
ing the applications we talked above. As we have seen, 
all the top airlines are moving in that direction so that 
it would be a good opportunity for the change.

5 Analyses
Null Hypothesis: The sample will not favor or pre-

fer the use of AR/VR technology-based applications.
Alternate Hypothesis: The sample favors the use of 

AR/VR technology-based applications.
In my questionnaire, five questions were regard-

ing people’s interest in AR/VR technologies with dif-
ferent applications during air travel. These questions 
talk about their likeliness if they were given a chance, 
would they prefer these technologies or not. The ques-
tions were framed in keeping in mind the problems 
and experiences people face during traveling via air.

The questions talked about the use of Virtual Box 
goggles during the waiting period in airports, an im-
mersive device so that the user can tune out the ex-
periences like crying of babies in flight, customized 
services on board according to your mood and pref-
erences without explaining it to the staff, consider eat-
ing and shopping at the airport if you have all the re-
al-time details on the mobile application, checking the 
dimensions of the bag using AR technology to figure 
out whether you can take it in the cabin or not.

These questions focused on their preferences con-
sidering no other factor like money or time playing a 
role.

The questions were asked using the Likert scale, so 
to test the H1, we first converted the responses of these 
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questions into the score (How can I convert different 
point Likert scales for all questionnaires in a survey, 
2017)? so that we can use test statistics for analysis of 
the data.

Considering 5 as the maximum score for showing 
the maximum interest and 1 as the lowest as not inter-
ested. The total score is 25. Calculated the score for in-
dividual responses of sample size 60 and found out the 
mean, which came as 20. Hypothesized mean be 14, 
which is the threshold and slightly more than the me-
dian of 12.5. The standard deviation came as 3.44939.

Since our sample size is more than 30, according 
to the CLT theorem, we can use a t-test(One sample 
t-test, 2020) as we do not have the population data but 
sample data, n =60. Putting these values in the t-test 
formula, we get the t statistical value = 13.47362 and 
we checked this at alpha value 0.05.

 
,

/
xt

SD n




where x = mean of the observation
μ = hypothesized mean
SD = standard deviation of the sample set
n = size of a sample 
Checking, in the table with degree of freedom 

= 60-1= 59 at alpha =0.05, the intersection value is 
2.000995. It means that if our calculated t-value falls 
under 2.000995, we accept the null hypothesis.

Since the t-statistical value does not fall under 
t-critical value, we reject the null hypothesis that peo-
ple do not show any interest towards the applications 
based on AR/VR technology while air travel. Hence, 

we can say that people would happily accept these ser-
vices in air travel.

6 Analysis of Questionnaire
We can see that though people would prefer the use 

of AR/VR technologies the deciding factor for people 
while booking ticket matters a lot on price and time 
for more than 80% of people, they would choose the 
flight, which would be cheaper and that means even 
if these people tend to like the services they would go 
for it only if it is free, cheap or have any discount or re-
wards on it, especially if the journey is long, as shown 
in Figure 1.

Apart from the price, time is also crucial in decid-
ing the flight they want to travel in. So basically, it is a 
juggle between time and price.

Also, from this question, we can conclude that half 
of the sample would choose the airlines based on their 
prior experience as shown in Figure 2.

From this question, we can interpret that people 
would love to have an application to help them navi-
gate through the airport as shown in Figure 3.

This question is quite interesting as it not only 
gives the idea about the users’ preference but also 
helps in identifying that if we use this AR/VR technol-
ogy for the marketing of the tourism or tourist places, 
it would help airlines not only to enhance the experi-
ence but in future can look for collaboration with the 
tourism industry of the countries which would help 
both the airlines as well as the tourism. As you can no 
person has said no they will not prefer this as shown 
in Figure 4.

Fig. 1. The use of AR/VR technologies the deciding factor for people while booking ticket
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7 Limitations of the research
The major limitation of our research is that the 

feedback is collected from Indians only. It only focuses 
on the general public of India falling under the age of 

30. It doesn’t focus on travelers like business people, 
travel bloggers, sponsored trips, etc., this is the niche 
market as not everyone can afford luxury business 
class services.

Fig. 2. That half of the sample would choose the airlines based on their prior experience

Fig.3. People would love to have an application to help them navigate through the airport

Fig. 4. Use this AR/VR technology for the marketing of the tourism or tourist places
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8 Findings and conclusion
Our research is to determine whether people would 

opt for the services provided by using AR/VR tech-
nologies while air travel both in-flight and terminal 
enhance their customer experience and increase their 
satisfaction level. Using a t-test, we found out that yes, 
people would prefer and favor the services offered by 
using these technologies while considering that none 
is another factor affecting it. Suppose we can have a 
mobile application which provides luggage checking 
whether it can be considered as cabin luggage just 
by pointing the camera towards it. In that case, air-
port lives navigation system, all the live information 
of menus, coupons, discounts of the shops at the air-
port, all these mentioned facilities in one application, 
it would boost their travel experience and can have the 
option, for instance, have to pay a very little amount 
for availing those services while booking a ticket. 
Since the technologies are at the booming stage with 
advancements in technology, the cost of these technol-
ogies will also go down eventually.

Also, we saw that price and time play a major role 
in deciding which ticket to buy, so it would definitely 
affect the people’s preferences when it comes to these 
services. So, to be on the safer side, companies should 
look out at their target audience, like in our case the 
feedback we got from the Indian people only, so the 
Indian airlines should invest and focus on low-cost 
AR/VR application use in airports and in-flight ser-
vices, as the Indian middle class constitutes 300-350 
million of the population to enhance their customer 
experience to retain the customers.

9 Future scopes
The research is open to further findings like re-

searching how the price and money will affect the de-
cision of customers in paying for the AR/VR entertain-
ment services like headsets in flight and the lounge.

The study can be done on the niche market of rich 
people, including business people, celebrities, politi-
cians, etc., as their purchase pattern and reasons are 
different from middle class or poor people. So, you can 
find out whether investing in high-end AR/VR enter-
tainment services in flight is good for airlines or not.
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Abstract
COVID-19 brought the whole world to a halt suddenly and forced 
it to go on social distancing & lockdown. COVID-19 has impacted 
every industry worldwide differently and mostly negatively, so we 
wanted to look at its impact on the ‘esports industry,’ especially in 
the Indian context. To understand the impact, we did a detailed 
literature review of academic papers, articles, industry reports to 
determine the current trend and predict possibility in the future. 
Our findings indicate that although the industry is facing issues, 
COVID-19 actually might have helped the esports industry in the 
long term and expedite its progress among the young genera-
tion. Once everything was done, we analyzed the complete liter-
ature review, and based on that; we listed out our findings, and 
based on our findings, we did a final evaluation. We reviewed the 
existing work of academicians, business reports, industry reports, 
trends captured by news/media organizations, and the current 
state of video games to find the trends & reasons which could 
help us solve our question.
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1 Introduction
Esports or electronic sports are relatively new phe-

nomena, and very little research has been done on this 

field from an academic point of view. One of the pri-
mary reasons behind this is that academicians, espe-
cially from the west, look at FPS (First Person Shooter) 
games and end up discussing game ethics, observed 
by Joost Raessens & Goldstein. At the same time, FPS 
games are just part of a much bigger online game uni-
verse and thus fail to show the whole picture very mis-
erably. Esports in India is currently at a very primitive 
stage and need multi-fold developments for the future. 
The age of a gamer in India, on average, is under 24 
and thus, shows the vast potential of the Indian mar-
ket, which can even become the top market of esports 
and online gaming soon, states Shaun. Overall, under-
standing esports can be difficult and complicated, un-
like traditional sports, esports boundaries are blurred, 
and its growth has been dependent majorly upon a 
combination of popular culture, computing, gaming, 
and business studied by Dal Yong Jin [1]. 

The pandemic of novel coronavirus disease 2019 
(COVID-19) has put the entire planet into a state of 
standstill, impacting millions of people in India (World 
Health Organization 2020). Even before the lockdown 
due to COVID-19, India showed a sharp rise in no 
people playing online games (Wavebreakmedia Ltd, 
2015). Amid COVID-19, India saw a massive increase 
in people playing online games, especially the young 
generation, observed Jen. India is a young country, 
and generation Z of India uses mobile extensively to 
live in the virtual world equally to the real world, states 
Aithal. There is no difference between the digital and 
the real world; it is just part of their healthy lives. 
Moreover, more often or not, it starts with exposure 
to video games early in life (simple mobile games too), 
and video games become their way to digital experi-
ences, studied Bassiouni & Hackley [2].

2 Methodology of research
The methodology was to go ahead and have a de-

tailed literature review. The basic reason behind this 
was a research study conducted based on the second-
ary data, where a literature review includes a synthe-
sis of quantitative findings derived from quantitative 
research studies and qualitative findings derived from 
qualitative research [3]. The integration of quantita-
tive and qualitative results within the same literature 
review makes the process essentially a mixed research 
sample-based research [4]. So for this research, we 
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looked at empirical data and findings of academicians, 
industry reports & as well the article on the current 
scenario. 

So we went ahead and searched for all the avail-
able literature accessible to us. Once all the available 
documentation was collected, we went through it 
carefully and short-listed the literature relevant to our 
research problem [5]. Then we reviewed the literature 
and listed our findings, and clustered them together 
as per topics. Once everything was done, we analyzed 
the complete literature review, and based on that; we 
listed out our findings, and based on our findings, we 
did a final evaluation [6].

3 History of esports
The word ‘electronic sports’ and ‘eSports’ has its 

roots in the late ‘90s. One of the oldest trusted refer-
ences uses the term ‘eSports’ as a news release for the 
launch in 1999 of the OGA (Online Gamers Associ-
ation), of which the Mat Bettington compares classic 
sports to esports, states Gestalt. Esports growing as a 
market driver in youth culture is often a little exag-
gerated [7]. The reality, however, reveals two distinct 
communities of gaming: one is an eastern world pri-
marily based out of South Korea, and the western 
world based out of North America [8]. Esports can be 
further divided into two eras, i.e., the Arcade era and 
the Internet era, studied Donghun|Schoenstedt. How-
ever, esports began from arcades having small compe-
titions in-person. The internet era made it what it is 
today, i.e., a large consumer base, and made it so much 
more significant. One of the biggest breakthroughs 
which gave a massive boost to esports was the devel-
opment of LAN technology, as it converted games 
from “HvM” to “HvH” (“Humans vs. Machines” to 
“Humans vs. Humans”) according to Mark D. Grif-
fiths et al [9].

In the western world growth of video games and 
esports often is based on the release of FPS (First Per-
son Shooter) games, especially the release of “Doom” 
& “Quake” in 1993 & 1996, studied Cass, 2003 by id 
software, now owned by ZeniMax Media. It also im-
plies that these games were networked FPS games. 
The development of esports had relied heavily on the 
development of WWW (world wide web), and with 
the development of WWW hardware and software to 
support this new network-based computing system 
also developed. With this new technology power, the 
multiplayer option/function was taking shape in the 

1990s and contributing to the growth in no players, 
especially in the 2000s, states Ayar [10].

The new online multiplayer game community also 
gives birth to an entirely new online/offline market for 
this unique service and manufacturing industries/re-
tail in events and organization aspects of esports, ob-
served Samur et al [11]. Skilled online/Lan based gam-
ing was now under the ideology of the CPL Taken as 
an upcoming spectator based esports. Valve launched 
a computer development company in 1999, “Count-
er-Strike” as a redesign of their “Half-Life” FPS game. 
The game rapidly replaced Quake in competitive es-
ports fame and has been around since staying at the 
heart of western world esports activities/events, as ob-
served by Wagner. Moreover, as the technology grew 
all this year, especially mobile gaming, the boundaries 
between game development and consumption begins 
to disappear, and when that happens, “articulations 
of participatory culture are augmented,” according to 
Burroughs & Rama [12].

In the early 2000s, esports grew exponentially as 
the no of viewers base grew, so the number of entities 
conducting tournaments/events. South Korea took es-
ports to different heights, and not only did they em-
brace esports, but it also became part of the popular 
culture of South Korea, studied Ayar. With the growth 
of the internet, places like internet cafes, often referred 
to as “PC Bangs’’ also grew. As such places allowed an 
individual to rent a PC to play games and become part 
of the community, these places often became social 
gatherings where individuals could interact & fan-
dom over any common topic states Huhh. In the late 
2000s streaming websites like Twitch in 2011, You-
Tube Gaming in 2015, was launched and have been 
the most significant contributor to the growth of es-
ports viewership as they allowed online streaming. 
As a result, online streaming became the most pop-
ular/standard way to watch esports; in the year 2013, 
over 12 billion minutes were spent by users on Twitch 
alone to watch esports, observed Hilvert-Bruce et al. 
And mobile technology played a significant influence 
on the way streaming and video games itself works, 
which profoundly alter the gaming sphere’s constitu-
tion, state Burroughs & Rama [13].

4 What is esports?
In brief, it is most often referred to as sports, mass 

entertainment, and mostly just video games, studied 
Reitman et al. Defining esports is very important for 
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an academic-based study. The irony is that even the 
word esports is spelled differently across the paper, 
eSports, e-Sports, E-sports, esports are the most often 
used terms across academicians. Esports can be seen 
as gaming, media, players, audience in broader sports 
aspects/fields, and as a result, we can see the outcome 
is competitive gaming, which can also be referred to as 
esports, according to Hutchins [14].

Esports can be classified as another form of sports, 
relying on computers/electronics for its primary as-
pects. In contrast, the computer-human interface is 
used for input while retaining the team/player aspect 
of traditional sports, as observed by Hamari & Sjöb-
lom. The prime reason why people watch esports or 
watch other people playing games is to be part of the 
community as streaming is done over the computer, 
which allows viewers to chat with each other and give 
them a channel to connect with people. As esports 
used to be held in the arcade, which helped form com-
munity bonds, but with the growth of the internet, it 
got shifted to private bedroom/living room, so the rise 
of platforms like Twitch brought a gist of that commu-
nity feeling, states Sjöblom & Hamari [15].

Researcher Michael G. Wagner defines sports as; 
“Sport is a social area of activity in which people will-
ingly interact with each other with an obvious intention 
to acquire and learn culturally relevant skills and to 
associate themselves with some of these people in com-
pliance with widely agreed laws or without bias to any-
one else,” observed Wagner; which he developed using 
an existing definition proposed by Claus Tiedemann, 
observes Tiedemann. The researcher Michael G Wag-
ner did this to make it broad/general enough so that 
sports can be used as a general term for esports too. 
According to Wagner, Fitness is a significant differ-
entiator between esports and sports, whereas esports 
also require Cyberfitness. While a portion of the ac-
ademic world also has a question about how gaming 
can be combined with the conventional definition of 
competition, the reality remains that esports is devel-
oping rapidly and includes an increasing number of 
competitors with a participation of nearly 2 billion, 
studied Baltezarević & Baltezarević [16].

5 Global esports industry
Global esports revenue in 2019 stood at $950.6 mil-

lion. The overall esports viewership was projected to 
rise to 495 million people. There were 885 big occur-
rences last year. All-Together they created ticket sales 

of $56.3 million. Overall, prize money reached $167.4 
million last year, states Rietkerk et al. A most popu-
lar type of video games [17]; League of Legends is the 
world’s most-watched sport as of right now, the com-
mon types of sport involve competitive online combat 
arenas (where a player controls a single individual in 
a squad who has to conquer the main building of the 
opposing side), real-time-strategy (control an army 
to overpower a map), or FPS (first-person shooting 
games) observed by Chapman [18].

In the future, esports may just be treated as a disci-
pline of the traditional sport as the prime factor distin-
guishing esports from sports is physical involvement, 
as sports are more dependent on a person’s physical 
exertion. However, the rest of the factors like practice, 
competitions between countries/clubs/teams are pres-
ent; even esports athletes require a support team of 
dieticians, coaches, etc., to give its 100% to the game, 
according to Huk, College and university are already 
witnessing a rise in esports competitions, and many 
universities have esports clubs just like sports clubs. 
Moreover, in the future, we may find esports clubs be-
ing the largest clubs of universities, studied Allen, In 
2019, Intel and Olympic committee announced that 
they would host esports tournaments in Tokyo just be-
fore Tokyo Olympics 2020, and this could have open 
doors for 2024 Olympic games to integrate esports 
too, states Chan, but due to COVID-19 Olympics got 
delayed to 2021as observed by Ingle.

6 COVID-19 impact on online gaming
COVID-19 is not only a deadly disease, but it has 

also changed every aspect of almost everyone’s life; 
the normal life, which was commonly identified till 
2019, is flipped upside-down by march 2020 for most 
of the population around the world, observed Horesh 
& Brown. Due to such drastic changes in lifestyle and 
uncertainty due to a lack of preparedness, COVID-19 
shows adverse effects in each part of society. Although 
some parts of society will show resilience to all the 
stress, loss, uncertainty created by COVID-19, the vi-
rus will exaggerate and take a significant toll on exist-
ing stress-related issues and will highly contribute to 
new problems related to stress, according to Horesh 
& Brown, such as cardiovascular disease, diabetes, 
and depression are severe medical complications and 
can lead to illness, and if continued for a long time, 
then death. CVG (Casual video Gaming) is enjoyable, 
stress-buster, spontaneous, and highly popular among 
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the young population, studied Russoniello et al., which 
imparts with video games or games, in general, allows 
one to escape into a different world/reality, which en-
ables individuals to forget their problems and enjoy, 
according to Hamari & Sjöblom.

When COVID-19 has decimated all the busi-
nesses and industries across the world and India, the 
gaming industry stands out as they remain relatively 
unaffected due to pandemics and lockdown. On the 
contrary, the active player base (users) is growing no-
ticeably during this period, observes Javad. Gaming 
in this lockdown has become an activity that is done 
throughout the day, while the number of players ac-
tively playing games peak between 8 pm to midnight, 
stated by Bora, which is also in part with most mul-
tiplayer games today that allow you to talk with your 
peers/friends while playing the game, which gives a 
sense of togetherness, according to Amin et al., which, 
in many parts, is also supported by WHO with their 
campaign #PlayApartTogether, many gaming compa-
nies have joined this campaign, as games allow them 
to bring joy and closer to their loved ones while ensur-
ing they remain healthy by maintaining social distanc-
ing, as studied by Johnston et al.

Moreover, even before COVID-19 hit the world 
and forced everything to go virtual, the advent of es-
ports was an inevitable evolutionary outcome because 
of the growing technological advances available to hu-
mankind. If our interactions with friends had passed 
into the virtual universe, it was just a matter of time to 
relocate sports, too, observed Baltezarević & Balteza-
rević. An Indian mobile-based online gaming plat-
form named Paytm First Games, showing an almost 
200% growth in the active user base during this lock-
down and pandemic, and about 75,000 are new users. 
They joined the platform recently, observed Ahaskar. 
While gaming can be a great tool to relieve stress and 
distract oneself, excessive gaming at prolonged peri-
ods can lead to psychological distress, states King et al.

7 Esports events/tournaments
Like how regular sporting events happen in the 

arena, stadium, etc., esports events occur in the virtu-
al world. For traditional sports, public viewing is one 
of the critical components; places like bars, clubs, or 
at home with friends are some of the prime ways tra-
ditional sports are consumed; in esports, these spaces 
are replaced by a virtual one in the form of streaming 
services, according to Musabirov et al. Public viewing 

of sports helps to form this community among view-
ers/fans. Similarly, streaming services incorporated 
chat options from starting to allow fans to chat with 
other viewers, and you can chat with potentially mil-
lions of viewers; this allowed them to express their 
opinion and experiences and give a feel of being part 
of the community Musabirov et al.

Chat Box is a very crucial element when a game 
is streamed online. Apart from being helpful to form 
a feeling of community, it also gives a place for view-
ers to discuss different topics in downtime, cheer/hoot 
for players like one would do in-stadium. Overall, 
as games keep progressing, chat plays a crucial role 
in involving viewers more emotionally, according to 
Musabirov et al., with players, games, or online peers. 
Since the chat component is critical to streaming and 
esports, moderation of chat is of utmost necessity and 
priorities of services like Twitch. So the organizations 
have taken multiple steps to ensure an acceptable pos-
itive environment is maintained, like dividing it into 
different chat rooms based on location and language, 
having bot detect and not allowing bullying in chat, on 
spot ban, etc., states Seering et al. As esports grew, it 
kept its streaming community while incorporating an 
arena/stadium in the game, which gave two avenues to 
fans to connect, and become part of the community 
in-person or watch the game live and chat to become 
part of the virtual community, as studied by Musabi-
rov et al. Twitch is the biggest video game streaming 
website, witnessing the 4th highest traffic in the USA 
in 2014, just behind Netflix, Google, and Apple, ob-
served Seering et al. Before COVID-19 hit the world, 
esports had become a mammoth of a market force, it 
surpassed 1 Billion USD in 2019, states Allen.

7.1 Esports tournaments during covid-19 
pandemic

Most of the tournaments have been canceled; 
some tournaments which were delayed indefinitely 
will most probably end up canceling because prepa-
ration for next year’s tournaments will become a pri-
ority. Most tournaments that are converted to the on-
line-only format are yet to happen because new dates 
are either not announced or are scheduled for the last 
quarter of 2020. Competitions that were rescheduled 
are also going to happen in the last quarter of 2020. 
Many professional top tire esports players have also 
taken this opportunity to take a break and not partici-
pate in the remaining tournaments of the year. PUBG 
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mobile league, which was converted to online-only, 
is already facing this issue in qualifiers, where teams 
from ping-friendly countries have a competitive ad-
vantage, according to Moghe. “League of Legends 
Championship Korea” will have competition without a 
live audience and show how competitions can happen 
in this time of social distancing. However, due to travel 
and government restrictions in most countries, other 
tournaments may not find it feasible.

Most of the Indian tournaments, like ESL India, 
Asus ROG India, were converted to online-only tour-
naments. However, because of the online-only mod-
el of most competitions, they have witnessed a drop 
in revenue, overall viewership is expected to spike, 
and income from streaming has already seen a spike 
compared to last year, as observed by Ahaskar. Nod-
win Gaming is India’s most prominent esports event 
organizer tied up with MTV India to stream CS: GO 
games and in-depth analysis of the same “Esports Ma-
nia,” studied Bhura & Balan. Although stadiums and 
arenas have gone silent on the Indian esports scene, 
COVID-19 could not bring it to a halt. Although In-
dian leagues were able to shift to online mode but lost 
the qualification part of the prize, so many tourna-
ment winners qualify for participation in Asian/in-
ternational tournaments, but that will not happen this 
year, states Bhura & Balan.

8 Discussion
When the whole world suddenly stopped because 

of COVID-19, one industry saw the boom, i.e., the vid-
eo games industry. Based on several reports and game 
data, we can see that the video game industry did not 
have to deal with the slowdown, and not only that, the 
sales of video games grew, especially in online stores. 
An active player base also grew in double digits and, 
in some cases, even multi-folding from previous year’s 
numbers. Especially, most popular multiplayer games 
are free-to-play games like PUBG Mobile, Call of Duty 
Mobile are on top of the charts in terms of active play-
ers. Moreover, having a big active player pool is more 
fruit-bearing for the companies in today’s world. Es-
ports is a growing phenomenon and a very new one, 
especially when we look at it from the Indian market 
perspective. Although the esports industry is decades 
old, the 1990s and the current time is different for the 
esports industry, especially LAN technology gave the 
industry a real boost and made it a 1 Billion $ industry 
today.

Esports itself is based on tournaments happening 
in stadiums happening in front of thousands of live 
audiences, but due to pandemics, much of the tour-
naments are canceled this year. So viewer data for this 
year is an anomaly, and we should avoid it. However, 
because of this anomaly, multiple outside factors are 
working in favor of esports, which could gain more in 
the long term. Research hypothesis the growth of es-
ports will expedite more once tournaments can start 
organizing regularly. Indian universities and colleges 
soon might start understanding esports and start hav-
ing more and more esports tournaments and have col-
lege teams competing against one another. Generation 
Z will lead this market in India soon, and the prime 
reason behind this is that they have much more expo-
sure to esports and video games, and this lockdown 
has allowed them to experience it more. Esports tour-
naments of India did not get canceled but were shifted 
to an online-only model, which was feasible and possi-
ble because Indian events do not witness international 
teams participating. However, because of the lack of 
international competitions, the viewership from India 
also declined. At the same time, Indian gaming plat-
forms see a Sharp rise.

9 Conclusion
The esports industry is having a hard time because 

of COVID-19 related issues, just like every other in-
dustry. Unlike other industry esports is not entirely 
shut; many tournaments are happening in the on-
line-only model, especially local esports matches. As 
per reports, we can see India is witnessing a surge in 
gaming, both active players per month and unique 
players per month (compared to 2019). Existing liter-
ature provides us with enough information about why 
people watch esports and the prevailing trends. Exist-
ing video game players only get converted to esports 
players and viewers due to multiple different factors. 
Moreover, literature and reports have shown that the 
average Indian gamer is part of the youngest genera-
tion (Gen Z mostly). So, based on reviewing the above 
data researcher argues that COVID-19 will be helpful 
to grow esports viewership in the long term, especially 
among Generation Z of India.

Limitations, the detailed literature review we did is 
limited to the English language, so all the sources used 
are published in English. Although most national and 
international publications use English only, we can still 
not avoid missing out on any work done in multiple 
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different languages. Some reports and research paper 
access was not available to authors for review (either it 
was not accessible in the public domain or was hidden 
behind a paywall) and, as a result, was not included in 
this research. Moreover, as esports is a rapidly growing 
field, such limitations should be avoided, and remov-
ing barriers to information is important.

Future-scope, Academicians, and researchers 
could look into literature not covered in this review 
and use them to build upon this work. Esports is a 
very new field, so detailed data-based research on the 
psychology of esports players and viewers can be con-
ducted to develop the reason behind its consumption 
further. Research can be done on which kind of video 
games are more esports friendly and how current vid-
eo games can be modified to make them more esports 
friendly. Based on this research, a detailed survey can 
be conducted to approve further/disapprove our find-
ings. As esports is growing rapidly, so is literature on 
esports is going to keep growing, and future research-
ers must keep themselves up-to-date, but this publica-
tion could act as a point to start. 
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Abstract
The global construction sector accounts for 13.2% of the world 
GDP. It contributes to the world’s economic growth engine and 
climate changes due to its high energy footprint. Sustainable 
buildings can reduce the adverse impacts of the construction 
industry, but their adoption is slow due to hindrances. The 
purpose of this paper is to extensively review the literature on 
barriers to green building adoption to date. Also, to highlight 
the overlapping and unique barriers specific to India compared 
to few prominent countries, provide solutions and recommen-
dations for future research. The barriers were classified under 
Economic, Governmental, Organizational, and Social percep-
tion, Information, Technology, and material categories. Barriers 
unique to India and few others developing countries are an 
extension of project schedules, lack of research and develop-
mental works, lack of public motivation, poor building code 
enforcement, high payback period, uncertain supply of green 
materials, improper implementation of policy framework, and 
performance of GBTs. The green building construction sector is 
fragmented around the world. Even green building definition is 
not the same globally, although the environmental aspect is the 
same. Similarly, there are unique and overlapping challenges in 
green building adoption globally. Buildings in usage perspec-
tives can be classified into Residential and Non-residential. This 
study looks only at non-residential buildings due to their ho-
mogenous nature. There is a dearth of specific studies related 
to the adoption of green buildings in India. This study aims to 
fulfill India’s standing in the barriers to green building adoption 
concerning the developed and developing countries.
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1 Introduction
With the global economy rapidly developing, en-

vironmental problems and climate change issues be-
come more pronounced day by day. The construc-
tion sector is highly energy-intensive and consumes 
a huge amount of natural resources. More than 40% 
of global energy usage and 30% of global greenhouse 
gas emissions come from the buildings both in the de-
veloped and developing nations as per UNEP. Apart 
from GHG emissions, the construction and building 
sector also contributes to non-CO2 GHG emissions, 
such as halocarbons, CFCs, HCFCs. As a result, to 
minimize the adverse impacts, the concept of circu-
lar economy has been emphasized in the construc-
tion sector. The circular economy aims to reduce the 
consumption and production pattern by closing loops 
using reusable waste and resources and decelerating 
the material loop by developing a durable, reusable 
product, according to Bocken, de Pauw van der Grint-
en, & Bakker. For example, as Leising, Quist, & Bock-
en observed, circular economy in the building sector 
through three case studies was BREEAM certified. As 
per Nazirah, Yusof, & Othman, sustainable buildings 
decreases energy demand, costs and betters health and 
productivity of employees, as researched by Eichholtz, 
Kok, & Quigley, reduces risk (GRIHA Manual, 2010) 
plus advantageous for developers, occupants, owners 
(WorldGBC, 2013). By the works of Darko et al., sus-
tainable measures can decrease GHG emissions by 142 
Megatons per annum by 2020 and 296 Megatons per 
annum by 2030.

The green building definition varies across the 
world according to its history, culture, traditions, 
weather conditions, different buildings type and ages, 
environmental, social, and economic factors. World 
Green Building Council defines GBs, as the means 
to balance the negative impacts during the building 
lifecycle on the environment and climate by creating 
positive impacts on the same. To promote effective 
GBs in the UK, building energy efficiency labels are 
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undertaken (Building Research Establishment. Why 
Choose BREEAM.). Japan is naturally challenged in 
terms of energy and resources. The government un-
dertook unrelenting efforts to preserve energy se-
curity by promoting GB’s and energy conservation 
through various laws, incentives, and policies. China 
experienced rapid green building growth after the 
construction boom and fast-paced urbanization. Us-
ing both mandates and incentives, China stressed the 
development of GBs, as researched by Zhang, Wu, & 
Liu. In India, many Central and State governments 
are working closely with IGBC to promote the green 
building movement by doling out incentives, as stud-
ied by Manna & Banerjee, 

Adopting GBs is gaining momentum due to the rise 
in global sustainability awareness and various prob-
lems like climate change, fast urbanization, population 
explosion, in an evaluator study by Butera, Gou & Xie. 
However, some problems hinder the adoption of GBs. 
Lack of awareness, high capital costs, rules, and regu-
lations across geographies has reduced the adoption 
of GBs. One of the biggest roadblocks is asymmetric 
awareness of the various stakeholders and the absence 
of a comprehensive policy mechanism. According to 
Li, Yang, He, & Zhao, China does not have a complete 
technology system to construct GBs. China’s GB mar-
ket is not matured as people’s concept towards GBs is 
not clear, as observed by Liu & Hu. In the US, people 
remain doubtful that GBs have not achieved what they 
had promised in terms of energy savings, stated Sco-
field. There are issues convincing people to buy GBs 
with added expenses, like certification, technology, 
and expenditure. Condition in the UK is still better 
with increased awareness amongst the public. Howev-
er, there are poorly designed GB projects because of 
bad architecture, resulting in much more energy usage 
than buildings, which are not certified, as observed 
by Zhang et al. In Japan, the mandatory requirement 
of CASBEE AP the first-class license in architecture 
limits the reach. This barrier is enhanced by limited 
GB understandings, e.g., India faces a serious problem 
of inadequate understanding of GBs accompanied by 
a lack of compulsory laws regarding mandatory en-
forcement. The majority of the GBs in India either 
belong to private companies or the government. The 
residential demand is low, observed Darko et al., due 
to higher green premium and tedious certification 
rules. Thus, we see the GB market is unique and has its 
barriers; it is important to understand India’s barriers 

to GB adoption standings concerning the world and 
improvise solutions accordingly.

1.1 Current status of green buildings in india
According to GRIHA Manual, 2010, India is wit-

nessing a construction boom, with the sector grow-
ing at 9% and contributing around 6.5% to GDP. Al-
though sustainable construction is still a big question, 
with 60% of the construction yet to happen, India 
can make great strides towards sustainable develop-
ment. According to World Green Building Trends, 
2018, survey participants expect rapid green activity 
growth in the coming three years, mostly powered by 
the drive for healthier and greener buildings accompa-
nied by environmental rules and regulations. India is 
at par with the global average to undertake new green 
building construction (51%) while significantly below 
the global average for existing retrofits (World Green 
Building Trends, 2018). India’s GB market is still an 
emerging one and needs enough public awareness and 
green educated professionals. With systematic iden-
tification of unique and overlapping barriers to GB 
adoption in India versus other countries, identifying 
solutions can bridge the existing gap, which would be 
a useful resource for academia and the industry to bol-
ster the GB movement.

1.2 Innovation in GB development
Over the years, GB development witnessed many 

evolutions. There has been a collaboration of green 
initiatives at various urban scales, using regenerative 
design, “zero urban heat impact buildings.” Innovative 
sustainable buildings are spread across the globe but 
lack mass adoption, which becomes a common bar-
rier [1]. There are examples like the Mokoko floating 
school in Nigeria, structured to adapt to the aquat-
ic lifestyle of the local communities. With the use of 
indigenous materials like wood, bamboo, etc., archi-
tectures are made, signifying the people’s culture and 
needs. Inspiration can be drawn from these and can 
be implemented. Buildings utilizing bottle construc-
tion mechanisms by using plastic glass bottles are an 
innovation. Bottles filled with sand when used for 
construction result in good insulation [2]. There are 
examples of innovations in sustainable materials, e.g., 
transparent wood usage, which is an environmentally 
friendly option to glass and plastic. Hydrogels placed 
between two ceramic panels installed between already 
constructed walls can give a cooling effect and sub-
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stitute to overworked ACs. Instead of steel reinforce-
ment, “bamboo reinforced concrete” is a much greener 
alternative, which is being used. These innovations are 
proof that the construction industry is revolutionizing 
and becoming futuristic. However, more adaption of 
these is necessary to take a step towards the GB move-
ment [3].

1.3 Recent green policy developments
Policies play an important role in the adoption of 

sustainable measures and GBs across the world. For 
example, the aviation sector is again energy-intensive 
and contributes to GHG emissions. In India, the do-
mestic aviation market is one of the fastest-growing 
domestic markets globally. It is forecasted to have con-
tinuous positive growth. Hence, to achieve sustainable 
and inclusive growth in that sector, the GOI has pro-
posed a “Green Aviation Policy” to develop a regula-
tory framework to rectify the environmental hazards 
created by the civil aviation industry by recognizing 
key policy areas that require guiding principles and 
regulations. This policy will try to make bio-jet fuels 
economical and expedite securing clearance for avia-
tion projects in India [4]. The UK government plans to 
re-launch a “Green Investment Bank” to help finance 
the climate ambitions of the country. This plan comes 
amidst the growing concern of investing in green in-
frastructure to meet the UK’s climate goals and help 
in reviving the economy. In March 2019, UK Green 
Building Council (UKGBC) drafted the definition of 
“Net Zero Carbon” buildings to provide information 
on ways to achieve net-zero carbon in construction 
and operation, which would help to formulate policy 
and regulation [5].

LEED Zero, a new certification program launched 
by US Green Building Council (USGBC), addressed 
net zero operations and resources in buildings in 2018. 
The UK launched Aviation 2050 in order to counter-
balance the negative impacts of the aviation sector by 
ensuring sustainable growth [6]. The prospects of a 
“Green Port” was studied by Bergqvist & Monios in 
theory as well as in practice, which can help reduce 
emissions, e.g., Maritime Singapore Green Initiative 
(MSGI) launched by Maritime and Port Authori-
ty of Singapore (MPA) was one of the first environ-
ment-friendly initiative launched in this port and 
shipping sector. In 2019, their prime agenda was the 
decarbonization of shipping. The main focus areas of 
the policy are Green Port Program, Green Ship Pro-

gram, Green Energy and Technology Program, and 
Green Awareness Program. Thus, it is seen that sever-
al policies have evolved over the years, and those are 
in their initial stages of implementation. It is also seen 
that effective policies in aviation, port, and shipping 
transportation augments the adoption of GBs and sus-
tainable measures on the whole [7].

1.4 Review
This paper is directed to undertake an extensive lit-

erature review of research papers mentioning the bar-
riers to the adoption of GBs till 2019. Identification of 
barriers and removal of them is the key to convention-
al sustainable development in the construction sec-
tor [8]. The review consists of underscoring various 
barriers to GB adoption, methodological approaches, 
identifying the overlapping and unique barriers to GB 
adoption for India. Furthermore, trying to identify the 
existing gap and solutions to overcome them as a cue 
for future research. This study addresses the question, 
“What are the various barriers to GB adoption till 
2019? & how can India overcome them by taking glob-
al inspiration” to delve into the area of green building 
research [9]. 

2 The objectives of this extensive review are
To identify the various barriers to GB adoption.
To identify overlapping and unique barriers spe-

cific to India and recommend solutions taking global 
inspiration.

3 Research methodology
The above-mentioned is an extensive review of bar-

riers to GB adoption. It is necessary to undertake a per-
tinent literature review on the subject, as done by Web-
ster & Watson, to form a definite understanding of a 
topic [10]. It also helps in the building of theory, which 
is helpful for both industry and academia. This paper 
is a combination of peer-reviewed academic papers, 
conference journals, and related materials from official 
websites of green building associations worldwide. Rel-
evant papers from the past two decades are chosen and 
synthesized to develop meaningful insights on barriers 
to GB adoption specific to India and solutions to over-
come them taking global inspiration [11]. 

To gather pertinent peer-reviewed journals, papers, 
review articles, and reports, a systematic search is con-
ducted on databases like “Scopus” and “Web of Sci-
ence” to access reputable publications. An exhaustive 
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1. Selection of database
2. Preliminary search
3. Review of preliminary search results
4. Selection of relevant articles 
5. Synthesis and critically review of articles 
6. Identification of :

6.1. Overlapping barriers
6.2. Unique barriers

7. Draw solutions for related barriers
8. Conclusions and recommendation for further 

research 

Fig. 1. Overall research flow

Table 1
Coding of GB barriers country wise 

Barrier 
code Barrier Name Description Countries

B1 High capital costs Higher initial costs, which might cost more than that 
of conventional building’s accompanied by higher 
procurement of green products and services

IND,US,UK,CN,SG,GH,MY,AUS,VT

B2 Lack or misplacement 
of Government 
incentives

Incentives serve as an influencer that influences people 
to act in a certain way. Lack of it or misplacement makes 
sure the public is not motivated to adopt GB.

MY,IND,AUS,KU,HK,BR,SP,CO

B3 Lack of stakeholder’s 
awareness

Limited know-how regarding GBs from all stakeholders, 
for example, owners, architects, structural engineers, 
architectural engineers, construction manager, building 
operators, occupants, etc., hinders the adoption of GB’s

IND,US,CN,GH,MY,VT

B4 Lack of demand Lack of GB awareness leads to limited motivated demand 
of GB’s from clients

IND,CN,GH,MX,SA,CO

B5 Organizational and 
psychological

Construction play maker’s resistance to change and 
avocation of perception that sustainability costs more

US,UK,MY,CN,GH

B6 Inefficient policy 
implementation

GB implementation is poor due to lack of robust 
Government policy

IND,CN,GH,MY,VT

B7 Lack of GBT expertise Limited GBT experience as a result of lack of expertise US,UK,MY,IND,GH
B8 Lack of financing 

mechanisms
Proper credit lines and resources are absent for funding 
GB projects

IND,MY,SA,CN

B9 Extension of project 
schedules

GB implementation requires an integrated approach 
taking all of the stakeholders, which, if not done swiftly, 
can result in delay and increase budgets.

IND,CN,SG

B10 Lack of research and 
development work Limited exposure to previous research and development

IND,SG,VT
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search is conducted based on the ‘keywords/abstract/
title’ cell present in the databases for document type 
‘article’ or ‘review’ published in the past two decades. 
The keyword which is used to search, includes main-
ly “green buildings”, “sustainable buildings”, “barriers”, 
“challenges”, “hindrances”, “obstacles”, “drivers”, “built 
environment”, “construction”, “zero-carbon”, “LEED”, 
“energy-efficient”, “high performance” [12].

Figure 1 summarizes the logical sequence of the 
research flow. It begins with selecting a suitable data-
base, which is then followed by a preliminary search 
of articles related to GB barriers [13]. The result is 
again filtered to choose further relevant articles [14]. 
The selected articles are then critically reviewed, an-
alyzed, and identified with overlapping and unique 
barriers in India compared with few countries 
worldwide. Finally, arriving at solutions and recom-
mendations for further research in the barriers to GB 
adoption space [15] 

3 Result and analysis
By conducting a thorough and systematic review 

of the articles dealing with barriers to GB adoption till 
2019, findings are documented. Table 1 contains the 
gist of all the barriers from prominent countries along 
with barrier codes [16]. It is observed from Figure 1 
that there are pertinent factors that hinder the devel-
opment of GBs. However, amongst all High capital 
costs, Lack of stakeholder awareness, Organizational 
and psychological, Inefficient policy implementation, 
Lack of GB incentives, Lack of GB expertise, Lack of 

client demand, and the development of GBs in many 
countries [17]. There are barriers specific to India, 
such as poor regulation on building code enforcement, 
unavailability of green building products and services, 
lack of pre-existing research and development work, 
and lack of financing mechanisms. Some of them are 
also present in few other countries but strongly in In-
dia [18]. Further, the paper discusses individual barri-
ers in detail [19].

3.1 High capital costs
Cost-effectiveness is one of the most important 

parameters regarding the implementation of GBs. 
Even with the various added benefits, high initial 
expenditure and added GBT costs plus high price of 
procurement hinder GB adoption as it is difficult to 
convince various stakeholders. According to Liu, Low, 
& He, the high initial cost is a major barrier to GB 
implementation in China [20]. High green building 
premium along with GBT costs is still rated as the 
biggest factor in the US, according to Zhang, Platten, 
& Shen, Dwaikat & Ali. GBs requires an integrated 
design approach using GBTs, which costs more than 
their non-GB counterparts. The leadership faces the 
utmost challenge while deciding for the GB adoption 
due to the increased capital costs in the UK, as re-
searched by Hakkinen & Belloni, Opoku & Ahmed. 
In India, high capital costs are a major pull factor. It 
draws the investor back from investing into GBs, as 
observed by Abraham & Gundimeda, Luthra, Kumar, 
Garg, & Haleem.

Barrier 
code Barrier Name Description Countries

B11 Lack of public 
motivation

There is a requirement to develop a sense of 
accountability for sustainable building development. The 
active market participation is not sufficient.

CN, IND, VT

B12 Unpredictable 
performance of GBT’s

GBT’s unpredictable performance maybe incur additional 
cost and hinders overall performance

CN, IND, VT

B13 High payback period With higher upfront costs, the payback period for GBs is 
high, which demotivates the investors.

IND, US, VT

B14 Uncertain supply of 
green products

Green product unavailability is a serious hindrance in the 
first step to GB adoption.

IND, MY, UAE

B15 Poor building code 
enforcement

Poor regulatory GB code enforcement aids construction 
playmakers in evading compulsory GB construction rules.

IND

List of abbreviations: AP – Accredited Professional; AC – Air conditioning; GB – Green building; GBT – Green Building Technol-
ogy; WLC – Whole life costing
Country abbreviations used: IND – India; US – United States of America; UK – United Kingdom; CN – China; SG – Singapore; 
MY – Malaysia; GH – Ghana; AUS – Australia; BR – Brazil; CO – Columbia; SP – Spain; VT – Vietnam; HK – Hong Kong; KU – Kuwait; 
SA – Saudi Arabia; UAE – the United Arab Emirates
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3.2 Lack of misplacements of government 
incentives

Policy incentives for GBs from the government 
are an important factor for promoting GB adoption, 
which is an instrument that influences people’s behav-
ior in a certain way. Financial incentives are mainly 
monetary, such as tax benefits, financial subsidies, dis-
counts, etc. At the same time, non-financial includes 
technical guidance, expedited permits, building area 
permits. Non-financial subsidies are flexible and can 
be implemented depending on local conditions. Ac-
cording to Hendricks & Calkins, willingness to install 
more green roofs will increase for residents of Chicago 
and Indianapolis with the announcement of govern-
ment subsidies. There are various government-pow-
ered incentives to drive GB adoption by stakeholders 
in the US, Canada, UK, observed Qian & Chan, plus 
Singapore also has non-financial benefits, e.g., owners 
with a high level of GBs are entitled to receive an ex-
tra 2% of the building area award, according to Choi 
C. 2009. As per World Green Building Trends, 2018, 
countries like Brazil, Columbia, Spain struggle with 
the absence of incentives as a barrier to GB adoption.

3.3 Lack of stakeholder’s awareness
As mentioned earlier, ‘human challenge’ is again 

the biggest impediment, including educating or gener-
ating awareness amongst the various stakeholders, as 
they play an important role. Just like there are exclusive 
environmental needs for different countries. Similar-
ly, different stakeholders play varied roles in different 
countries for GB policy implementation, according to 
the building structure, according to Falkenbach, Lind-
holm, & Schleich. The various stakeholders involved 
in a GB project on a global level, by and large, can be 
classified as – The Government, Developers, Buyers, 
Tenants, Private bodies, Corporates, Clients. Each of 
them plays a pivotal part in the GB movement; hence 
lack of information results in insufficient knowledge, 
awareness regarding GBs diminishes. In Ghana, stake-
holders claimed to be unaware of sustainable measures 
and alternatives, in a study by Hakkinen & Belloni.

3.4 Lack of client demand
The construction sector being client-driven; hence 

the decision of clients plays a major role in the adop-
tion of green construction. According to Pitt, Tuck-
er, Riley, & Longden, shortage of awareness from the 
client-side and low demand for sustainable buildings 

severely impacts the GB adoption. It was reported by 
Zhang X. L., Shen, Wu, & Qi that the absence of moti-
vated demand from the customers’ end is a challenge, 
which is required to overcome. As per Ahn, Pearce, 
Wang, & Wang in Ghana, most clients are self-con-
vinced that there is no need for sustainable buildings. 
In India, as per Abraham & Gundimeda, more added 
infrastructure and essential training are needed to cre-
ate proficiency in GBs. The dearth of proper informa-
tion and unavailability of green professionals having 
experience in this particular field becomes an issue; 
India, Saudi Arabia, Mexico, and China (mainland).

3.5 Inefficient policy implementation
Formulation of policies and regulations in line with 

the GB development is a crucial function of the Govt to 
ensure wide acceptance of GBs in the market, as stud-
ied by Qian & Chan. In many cases, the government 
initiatives fall short due to improper implementation 
or, as per Luthra, Kumar, Garg, & Haleem’s absence 
of comprehensive policies by the facilitating body, is 
a major obstacle to GB adoption in India. Real estate 
construction managers in China claims that inade-
quate policy implementation is one of the greatest bar-
riers to GB adoption for residential projects, according 
to Zhang, Platten, & Shen, which is reiterated by Wu, 
Jiang, Cai, Wang, & Li, where it claims concerns over 
industry policy to be a significant challenge. Supervi-
sion of GBs in China includes a host of different enti-
ties, e.g., government housing and development, envi-
ronment department, etc. The current policies do not 
include all the entities hence resulting in overlapping 
of responsibilities amongst them. Also, in Kuwait, 
the absence of GB codes and regulations hinders GB 
adoption, observed Al Sanad. B15 ‘poor building code 
enforcement is a real challenge faced in India hence 
specifically mentioned. According to Abraham & 
Gundimeda, poor building code regulation is the sec-
ond most important barrier in India. Code enforce-
ment should be a mandate with evaluation techniques 
and enforcement mechanisms along with penaliza-
tion of non-compliance. The non-mandatory nature 
of ECBC and weak enforcement of codes prevent the 
adoption of GBs.

3.6 Lack of financing mechanisms
Financing is one of the main aspects of any con-

struction project. Hence, in GBs, the lack of proper 
financing mechanisms is a serious barrier towards 
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implementation. In China, the application procedure 
for subsidies, grants, and loans consume much time. 
It takes extra effort because of the lack of information 
about related financial support and arduous applica-
tion process, and building energy consumption data 
is difficult to obtain for most cities. Hence, providing 
financial support becomes difficult to evaluate build-
ings’ energy performance, as researched by Hou, Liu, 
Wu, Zhou, & Feng, Liang, Yu, Hong, & Shen. Also, 
there is a lack of multi-channel financing and sever-
al other financial support, for example, low-interest 
loans, special funds, rewards, subsidies, as observed 
by Bao, Zhao, & Zhu, Zhang & Wang.

3.7 Lack of research and development work
The solid foundation of an existing research and 

development work helps build on the present research 
works and inspire future works, which are needed to 
bridge the gap between industry and academia. How-
ever, in India, according to Luthra, Kumar, Garg, & 
Haleem, there is a sheer dearth of research and develop-
ment in GBs, which hinders its development. Similarly, 
in Singapore, construction professionals and managers 
claimed that a lack of genuine research regarding the 
benefits of GB is an important obstacle in their path to 
pursuing GB projects. Lack of GB research studies in 
Vietnam is a lacuna, observed Nguyen.

3.8 Unpredictable performances of GBTs
GB adopters must have confidence in GBTs, but 

reliance on the same is hard to find, and this poses 
a threat to the adoption of GBs. Green methods, for 
example, implementation of renewable energy, have 
variable performance as they depend on weather and 
seasonal changes, which is out of our control, accord-
ing to Jaafar, Kheng, & Kamaruddin. As discussed ear-
lier, lack of technical knowledge with the barrier “Lack 
of expertise” is a major hindrance, which is further ex-
plained with ‘Uncertain supply of green products.’

4 Discussions
A variety of barriers were identified, out of which 

overlapping barriers are High capital costs, Lack of 
stakeholder awareness, Organizational and psycholog-
ical, Lack or misplacement of Government incentives, 
Lack of GBT expertise, Lack of financing mechanisms, 
Lack of demand. The unique barriers to India and few 
other countries are lack of public motivation, Unpre-
dictable performance of GBTs, Poor building code 

enforcement, High payback period, uncertain supply 
of green products. The total 15 barriers identified are 
classified under five main categories, viz., Economic, 
Governmental, Organizational, and social perception, 
Information, Technology, and material.

The economic barrier includes the factors that 
increase the cost. They include B1, i.e., “High cap-
ital costs” are prevalent in most countries. The rest 
of the factors exist partially, specifically in India. It is 
also seen that in the US, an extension of schedules is 
a weak barrier due to the adoption of an integrated 
design mechanism, which allocates enough time for 
feedback and revision.

The governmental barrier consists of the challeng-
es from the facilitator’s end. As per Samari, Ghodrati, 
Esmaeilifar, Olfat, & Shafiei, the government holds a 
significant position in finalizing regulations, incen-
tives for the implementations of GBs. This category 
includes inefficient government policy implementa-
tion, lack of government incentives, and Poor build-
ing code enforcement. The former two is prevalent in 
most countries, while the latter is specific to India.

Organizational and social perception barrier in-
cludes the various pre-existing mindsets that hinder 
the adoption of GBs. It includes psychological barri-
ers, i.e., resistance to change the perception that sus-
tainability costs more; also, lack of client demand and 
public motivation. The GB market is comparatively 
inert and extrapolatory in the developing countries, 
which is due to the low public motivation and aware-
ness.

Information barriers arise from the lack of asym-
metry of information, including lack of stakeholder 
awareness, lack of GBT expertise, lack of research, and 
development works. The latter two is spread uneven-
ly, i.e., contains some of the developed countries too. It 
was highlighted by Wu, Jiang, Cai, Wang, & Li that ad-
vanced GB technological support is not the main bar-
rier in China, as they already have them in place. They 
need strong cash flow support and policy support along 
with increased training and education of GBs.

The last barrier, i.e., technology and material, in-
cludes the uncertain performance of GBTs, and un-
certainty in the green material supply chain is mainly 
seen in emerging markets, like India and China. World 
Green Building Trends, 2018 highlights that 21% of 
the respondents feel there is a lack of availability of 
green products in India. Spreading awareness about 
innovative green building materials and implement-
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ing the same will help attract public attention towards 
greener alternatives. Apart from these, the sustainable 
innovation barrier is a significant one, which hinders 
the adoption of sustainable methods into the main-
stream.

GB adoption still has a long way to go in the Asian 
markets compared to developed countries. In compar-
ison to the US, UK, Japan, Singapore, China, Malaysia, 
and Hong Kong, India still have a long road to cover 
in terms of GB adoption. There is a need for proper 
implementation of policies. The study also explores 
how the government is one of the most important 
stakeholders in GB adoption and takes an “initiator, 
controller, and moderator.” It was highlighted by Shar-
ma how barriers and challenges are positively related 
to the government. Hence, the government should 
formulate effective policies taking into consideration 
the different entities involved. The policies should be 
enforced, plus there must be a mechanism to track the 
same. There must be rules for defaulters, which can 
attract penalties if found to default. Both Corporate 
and governments should collaborate and work togeth-
er towards GB implementation. An integrated design 
approach should be adopted in GB implementation. 
The probability of extension of project schedules 
hence added costs could be ruled out. The informa-

tion barrier that arises from lack of research works 
on GBs, promotion and publicity, GB awareness, GB 
education, and training must be diminished. Proper 
training and GB education, and GB demonstration 
projects should be undertaken to increase stakeholder 
awareness. Measures like information distribution us-
ing the medium of television, print media, radio, plus 
dedicated websites to serve as a one-stop database for 
all standardized GB data can be helpful. Forming part-
nerships with industry agencies, governments can or-
ganize workshops and launch campaigns. With more 
Government funds allocated to research and develop-
mental works on GBs, India can have a solid base of 
GB literature helping the industry and academia. India 
also faces the barrier of inconsistent supply of green 
products, which can be eradicated by proper Govern-
ment incentive programs and an active GB market.

Figure 2 is a fishbone diagram of all the barriers to 
GB adoption under the main categories.

5 Conclusion and recommendations
GB movement is gaining importance across the 

globe. By utilizing the potential of GBs, the negative 
impacts of the construction sector can be offset. India’s 
GB adoption has been sluggish. By identifying unique 
and overlapping barriers, this research empowers var-

Fig. 2. Fishbone diagram of barriers
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ious institutions and Government bodies in India to 
formulate necessary GB approaches by recognizing 
the loopholes. 

Five consolidated barriers were identified, which 
were again classified under five categories: Economic, 
Governmental, Organizational, and social perception, 
Information, Technology, and material. The research 
concludes that unique barriers specific to India and 
developing nations apart from the overlapping ones 
are - Lack of financing mechanisms, Lack of public 
motivation, Unpredictable performance and expertise 
of GBTs, Poor building code enforcement, High pay-
back period, and Uncertain supply of green products. 
It is identified that government plays an important 
role in mitigating them by doling out tax incentives, 
rebates, funding R&D work, technology support, 
proper policy implementation. Effective promotion of 
GBs and proper training regarding GBTs, GB demon-
stration projects can help increase public awareness 
and proper implementation of policies. Focusing on 
various sustainable innovation techniques and imple-
menting them will create an example for the world and 
help India become a flag bearer of the GB movement.
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Abstract
Various researches have established that diversity with inclusion 
yields a competitive advantage and promotes innovation in 
workplaces. Gender diversity and retention of top women talent, 
however, remains a problem. This study explored the reasons 
leading to the lower representation of women in the tech indus-
try and the impact of the diversity and inclusion initiatives on the 
lives of working women. Purposive sampling has been used to 
select four women and two men working in tech, and in-depth 
interviews over the telephone were conducted for a phenome-
nological study. Analysis of data was carried out by Interpretative 
Phenomenological Analysis (IPA). The results highlight common 
issues women face in the tech industry and compare it to their 
male counterparts’ experiences. Women highlight unconscious 
biases, internal and external obstacles, lack of women mentors at 
senior positions, and family restrictions. This paper gives a deep-
er understanding of the lived experience of entry-level men and 
women currently working in the tech industry, which will help 
identify gaps in our current approach towards inclusivity and the 
way forward for these practices for employees in STEM fields. 
The study is significant for organizations struggling to maintain 
gender balance in the tech industry despite implementing sev-
eral diversity and inclusion practices. It will help the organizations 
understand a relatively new term, including inclusion and adopt-
ing specific measures to create an inclusive work environment.
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1 Introduction
Diversity and inclusion are the most discussed top-

ics today. Every organization is trying its best to imple-
ment different policies to create an inclusive environ-
ment for minorities and women. The focus on diversity 
increased in the early 1990s when the economic benefit 
was linked, observed Cox. Diversity leads not only to 
innovation and better ideas but also increases profit-
ability for the company. While diversity has different 
aspects, this paper is limited to gender diversity in 
the engineering domain. It explores reasons as to why 
women remain underrepresented in tech. 

Overall, the total number of women attaining 
higher education has considerably increased. Howev-
er, only 47.7% of all women participated in the labor 
force globally in 2019. In India, this percentage falls 
to 23.4%, studied Catalyst. The first empirical study 
conducted by Adler highlighted a strong relationship 
between high profitability and promoting a greater 
number of women into the executive suite. The firms 
that consistently promoted women were more consis-
tently more profitable, in his study by Johns. 

Despite this strong correlation, women remain un-
derrepresented in the top positions and boardrooms of 
the organization despite having an aspiration to lead. 
They are often confined to traditional “female” roles 
in an organization, stated Akpinar-Sposito. The argu-
ments for gender diversity are on two grounds that is 
the economic benefit and ethical reasons. While the 
former argues gender diversity only for the firm’s com-
petitive advantage and profits, the latter is based on 
ethical and moral reasons of not giving a fair chance to 
women, observed Campbell and Mínguez-Vera.

When considering the STEM field specifically, the 
demand for people has increased over the decades. The 
interest of women candidates, however, has dimin-
ished. Approximately 50% of women working in com-
putation and engineering do not return to STEM fields 
after leaving their jobs. The reasons are varied from 
settling and family reasons to joining management, 
according to Glass, Sassler, Levitte & Michelmore. The 
cost associated with leaving professions such as en-
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gineering is high due to the curriculum and training 
requirements, study Ng and Feldman. The reasons for 
the underrepresentation of women in tech are varied, 
ranging from discrimination to unequal pay for simi-
lar work, lack of mentors and senior women leaders in 
the field, and lack of growth opportunities, observed 
Gonzalez-Gonzalez et al. The attrition rate for women 
in tech is twice than that for men, which is also higher 
than any other non- STEM field, in a study by Hewlett 
et al., 2008. Subtle biases within and outside a woman 
lead to her not reaching the topmost positions in the 
hierarchy, in her study by Susan R. Madsen.

Most organizations are investing in diversity and 
inclusion, which is evident by the content on their of-
ficial websites and appointing employees accountable 
for diversity and inclusion who present reports to the 
CEO directly, for example, diversity champions and 
officers, according to Anderson & Billings-Harris. 
There is still a gap in diversity for tech organizations. 
It becomes significant to probe deeper into the rea-
sons behind the lower number of women working in 
the tech industry and formulate a strategy on how to 
make these organizations more diverse and inclusive 
and promote gender equality.

2 Literature review
Diversity and inclusion are often defined and un-

derstood as the same. However, while diversity focuses 
on the surface level and increases the representation 
of minorities and women, inclusion focuses on mak-
ing them a part of the organization and accepting and 
valuing their authentic selves, stated winters. Diversity 
promotes innovation, but in the absence of inclusion, 
such a benefit is highly unlikely [1]. There are different 
inclusion constructs. It was proposed by Shore et al. 
that workgroup inclusion refers to an employee feels 
valued in his/her organization while being his true 
self. According to Cottrill, Lopez & Hoffman, lead-
er inclusion is when a leader is his/her authentic self 
and encourages others to be authentic and voice their 
opinions, according to Cottrill, Lopez & Hoffman. 
Perceived organizational inclusion refers to fair poli-
cies of an organization wherein everyone has a part 
in decision-making, feels like a part of the workgroup, 
and has a fair share of resources and information with-
in the workgroups, as observed by Barak & Cherin [2].

The Workforce 2000 report published in 1987 made 
it clear that the labor market will become increasingly 
diverse, making it important to include others in or-

ganizations, state Zanoni et al [3]. The focus on diver-
sity, however, increased only in the early 1990s when 
the economic benefits of diversity emerged, state Cox. 
The economic benefit would also come with an “added 
value” with inclusion. Dedicated leadership anchoring 
can be the most effective to achieve advantages asso-
ciated with diversity management [4]. When an exter-
nal agency supports inclusive and diversity initiatives 
in an organization, the associated advantages may not 
be achieved due to a policy change, studied Sabharwal 
[5]. There are three steps to making the workplace in-
clusive: (1) increasing the diversity/diverse representa-
tion in the organization, (2) analysis of the perception 
of the employees about diversity and inclusion, and (3) 
ensuring inclusive practices are implemented at all the 
levels of hierarchy, study Barak, et al. An inclusive or-
ganization not just help an employee understand the 
responsibilities listed in the job description but also 
makes one feel a sense belonging to the organization, 
stated Nishii, which creates an environment where 
each unique individual is respected and appreciated 
for their authenticity and uniqueness and thus, an in-
clusive workplace, studied Mor Barak [6].

The slight mention of diversity gives rise to strong 
reactions emotionally in many individuals, observed 
Milliken and Martins. There can also be resentment 
on the part of other employees who are not directly 
benefitted through any of these diversity manage-
ment practices observes Fiol et al. The best way out 
is to manage the issues and the benefits of a diverse 
representation by creating an inclusive environment, 
state Ferdman & Davidson. While organization in-
creasingly wants to be innovative and generate profits, 
the disadvantages associated with diversity have to be 
addressed. Inclusion can be vital in solving this issue, 
states Nishii [7].

We will explore only the gender diversity in this 
study, i.e., whether our workplaces are gender di-
verse and how we can make the workplaces more in-
clusive for women. Women are ambitious, and they 
aspire to be leaders [8]. However, barriers at both 
individual and organizational levels limit women 
at different career stages, as Kossek, Su, & Wu ob-
served. Research also suggests that women incline 
people-oriented tasks, according to Carlson & Mel-
lor. They prioritize work-life balance whereas men, 
on the contrary, have careers as their priority, studies 
Hakim. In addition, there is also a backlash, gender 
bias, and unfavorable environment for women lead-
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ers. Despite having similar credentials, organizations 
use different parameters for judging men and wom-
en for higher positions, as studied by Bohnet, van 
Geen & Bazerman [9]. The research suggests three 
dimensions to increase the representation of women 
in the workforce: ensuring a fair and unbiased work 
environment, acknowledging and utilizing women’s 
talent, and supporting their needs, values, and inter-
ests, according to Kossek, Su, & Wu [10].

Research by Glass Ceiling Commission (1995) 
brought forward the gender pay disparity and other 
barriers women face. According to the report, wom-
en and minorities face different structural, cultural, 
and organizational barriers. In the cases where wom-
en did occupy senior positions, they were usually ap-
pointed in roles that were not the regular pathway to 
executive positions [11]. There is also a pay disparity 
between men and women in the organization due to 
family-work conflict or subtle biases coming into play 
for women at her workplace (GAO, 2003). The gap a 
woman takes in her career further increases her bar-
rier to challenging roles and promotions. All this con-
tributes to women not able to rise to their full poten-
tials. Women respond to career barriers in three ways: 
they exit the organization, or raise their concerns or 
try to rationalize [12]. The organization’s approach to 
the career advancement of other women also influ-
ences other women’s responses, stated Hamel. Generic 
policies benefitting the women often fail to deliver the 
specific requirements of a particular organization and 
consequently lead to women being pushed out of the 
workforce. There are a series of organization-specific 
measures that need to be taken. Work flexibility and 
childcare initiatives solve the work-family conflict. 
Sponsorship and mentoring programs where the lead-
ers of both sexes participate must be put into place, 
and effective pipelines to identify and develop talent 
should be created. A culture of inclusion should be 
embedded in the organization to give its women a fair 
chance to grow, observed Johns [13].

The attrition rates are even higher for women 
working in tech. A study found that close to 50% of 
women left their jobs in tech, primarily in engineering 
and computation, according to Glass, Sassler, Levitte & 
Michelmore [14]. Balancing family responsibility, the 
quality of the job, stress, and work flexibility are the 
main causes of attrition for women working in the IT 
sector, where managing family responsibilities leads 
to the highest attrition among women, as observed by 

Riemenschneider, Armstrong, Allen & Reid. Women 
excelling in STEM fields often face backlash and avoid 
talking about their experiences and accomplishments 
publicly, as studied by Rudman & Fairchild. Research 
suggests that women who leave their jobs in the STEM 
field do not re-join the same field. Some may leave due 
to family reasons, while others take up management 
roles, as observed by Glass, Sassler, Levitte & Michel-
more [15]. Women in technology face three kinds of 
barriers: (1) gender stereotypes since childhood, (2) 
the culture of workplaces, and (3) family and educa-
tional obstacles, studied by Lemons & Parzinger. For 
female employees, especially working in the IT sector, 
stress at the workplace and family responsibilities do 
not let them balance their work lives. At work, they 
are stressed about family. At home, the stress is about 
meeting deadlines and staying updated on the current 
trends, as observed by Riemenschneider, Armstrong, 
Allen, & Reid [16].

 Women face internal and external biases and need 
help to be aware of their own internal biases. Men have 
been in the workforce for a significantly greater time 
than women, and their leadership styles are considered 
superior, in a study by Susan R. Madsen. Unconscious 
biases are often neglected when designing women’s 
development programs which is the foundation of 
these programs; observe Ibarra, Ely, and Kolb [17]. 

An important parameter to judge the organization-
al performance is the improvement in engagement 
survey scores, state Itam & M. Increased communi-
cation between the leaders and employees also sup-
ports inclusion in the organization, state Brimhall, et 
al. When inclusion is prioritized in the organization, 
retention rates as well as commitment towards orga-
nization and job satisfaction increases, as in a study 
by Brimhall et al Since men and women advance dif-
ferently in their career, mentoring has a different out-
come for both of them. Women face more discrimina-
tion, more male leaders in the hierarchy, and limited 
to no informal networks. Challenging projects help 
women get visibility, credibility and prepare wom-
en for career advancement, stated Tharenou.  For ex-
ample, a set of diverse mentors, a male, and a female 
mentor, can help women protégé better in progressing 
their career since they come with different experiences 
and learnings, in a study by Tharenou. According to 
research, organizational biases are the top contribu-
tors to gender inequality, and workplace motivation is 
the least in Memon & Satpathy [18].
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3 Research methodologies
The study set out to answer the question of the lev-

el of inclusivity women face at present and probe into 
elements that come into play for women, which leads 
them to either not choose or leave tech organizations. 
There exists a huge gap in terms of gender diversity for 
tech organizations. This study aims to probe deeper 
into the reasons behind the lower number of women 
working in the tech industry and formulate a strategy 
on how to make these organizations more diverse and 
inclusive, and promote gender equality [19].

3.1 Research design
In-depth interviews with the participants were 

conducted for a phenomenological study. Phenome-
nology focuses on the lived experiences of people in 
their natural setting, that is, their ‘life world,’ observed 
Creswell. Thus, the researchers are more interested 
in studying the detailed experiences of the individu-
al rather than the causes behind them, in a study by 
Eddles-Hirsch. The phenomenon in this study is ‘in-
clusion,’ where the purpose is to understand the cur-
rent status of gender inclusiveness in tech organiza-
tions [20]. The phenomenon can be best understood 
through the lived experiences of men and women cur-
rently working in tech.

Basis the literature review, several reasons emerge 
behind the lack of representation from women in the 
organizations emerge [21]. The culture in the work-
place, unconscious biases, and lack of women at high-
er positions primarily affect the gender inclusiveness 
of the organizations. In addition, balancing work and 
family, lack of informal networks and sponsors also 
impacts a women’s career and, thus, the organization’s 
inclusivity [22]. Based on the literature review and the 
gaps identified in the literature, a detailed question-
naire was designed to understand the experiences of 
young men and women working in the tech industry. 
The questions for men and women were the same to 
observe if the responses are different for gender or if 
the issue is gender-neutral [23]. 

3.2 Sampling
Purposive sampling is the sampling method used 

to select the sample. The sample was selected based on 
judgment keeping the purpose of the study in mind, 
stated Schwandt, and identifying people who “have 
had experiences relating to the phenomenon to be 
researched,” states Kruger, p. 150 [24]. The number 

of participants selected for the research should range 
from two to ten to reach saturation and observe Boyd 
[25]. The sample included four women and two men 
who are engineering graduates in 24-30 currently 
working in the tech industry [26].

3.3 Data collection 
In-depth interviews were conducted over the 

phone, which lasted between 30 and 40 minutes. The 
purpose of Interpretative Phenomenological Analysis 
(IPA) is to understand the detailed experiences of indi-
viduals. It involves two steps: (1) the individual’s inter-
pretation of his/ her experience and (2) the research-
er’s interpretation of the individual’s interpretation. 
IPA is significant when the researcher interprets how 
individuals evaluate particular instances and interpret 
them, as studied by Smith & Osborn [27]. While the 
researcher’s subject knowledge and assumptions play 
an important role in making sense of the participant’s 
responses, the researcher must deliberately forget the 
thought process that led him to take up a particular 
study, as studied by Koch [28].

3.4 Data analysis
The interviews were transcribed and observed 

closely to obtain patterns. Data were analyzed using 
Interpretative Phenomenological Analysis (IPA) which 
included the following steps: (a) finding the unique and 
common elements for the participants, (b) interpreting 
the experiences of the respondents, (c) empathize with 
the participants and understand their perspectives, in 
research by Smith et al. After initially analyzing the 
experiences of the respondents, common themes were 
identified in the data. The comments made by the par-
ticipants support each theme. The statements were an-
alyzed individually and then keeping the participant’s 
gender in mind to identify any common gender-spe-
cific themes. The analysis includes all the themes that 
emerged, and gender-neutral and gender-specific is-
sues have been highlighted [29].

3.5 Validity and reliability
Validity can be referred to as truthfulness and ac-

curacy of research. Le Comple & Goetz and reliabili-
ty are associated more with consistency and stability 
of results. “Dependability” is one term that can be 
used instead of reliability for qualitative studies in 
a study by Golafshani. The terms validity and reli-
ability are often not used by qualitative researchers. 
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Terms like credibility, consistency, truth, quality, ap-
plicability, and value are referred to as criteria for as-
sessing qualitative research, as observed by Lincoln 
& Guba [30].

It is thus adopting different approaches, data 
sources, and researchers to minimize personal biases. 
Checking for representativeness of the data as a whole 
is another step that can ensure validity and reliability. 
Additionally, giving a “thick description” that provides 
a detailed account of the procedures and criteria used 
and the research setting, stated Brink. All these as-
pects have been taken into consideration in this study. 
Different research papers were read and reviewed to 
frame the research question and the literature review 
before starting data collection. The representation 
from male and female participants ensured that any 
issue pertinent to both genders is pointed out through 
this research. The transparency has been maintained 
throughout the research concerning the approach, 

background, and statements provided further in the 
analysis.

4 Results and analysis
The qualitative interviews were analyzed through 

Interpretative Phenomenological Analysis (IPA); a 
qualitative approach that provides detailed accounts 
into the personal lived experiences of people, observed 
Smith et al. Phenomenology is a process of producing 
the lived experience of people in their terms or setting. 
IPA is an interpretative approach since humans make 
sense. The researcher thus tries to make sense of the 
respondent making sense of a phenomenon. Addition-
ally, IPA is a process of analyzing each participant’s de-
tailed experience, making sense of it, and then moving 
to generalizations in a study by Smith & Osborn. IPA 
was used to identify themes that capture the phenom-
enon of inclusion through the lived experience of the 
women working in the tech industry.

Theme 1. Inclusion is accepting people from diverse cultures and backgrounds as they are with their 
unique attributes and giving them equal opportunity

All the participants in the study were asked to define inclusion according to their understanding. They 
defined inclusion as getting equal opportunities irrespective of their gender, race, or caste. One participant 
described inclusion as “Not being singled out because of any intrinsic reason such as gender, caste or race.” An-
other participant explained inclusivity as:

Equality and inclusivity go hand in hand, and you cannot have one without the other. Some sections 
being too few in terms of numbers do not get enough representation to get equitable access to resources. 
The concept of inclusivity is to provide up liftmen to the sections which need it so that in the end, everyone 
is at the same place.

The participants agree that inclusivity helps get diverse opinions and, in turn, makes the team more pro-
ductive. “This is the only way we can have diverse teams in our organization and value the diversity.» Both male 
and female participants had similar ideas about inclusion in the workplace and appreciated organizations 
with good inclusion practices.

Theme 2. Better opportunity can make them leave their current organization
When asked about their workgroups and how they felt about leaving them, the participants had 

mixed feelings. The question was asked to understand the current level of inclusiveness they feel in their 
workgroups. While most of them are open to better opportunities, there is also an attachment with the 
present workgroup that makes them hesitant to leave their workgroups. One participant explained her 
feelings as:

I would miss the amazing people I have worked with, but at the same time, moving on means new opportu-
nities and new experiences so that I would be happy too.

Some female participants feel they can easily leave their workgroup and organization for better opportu-
nities. They are not very happy with the culture of their organization and feel they do not belong here. One 
of them mentions: 

Sometimes, I feel left out at work from work activities. It is as if I do not belong here. People are not bad, but 
work culture is not very good. Probably, it will not be very difficult to leave.

The inclusivity felt within the workgroups is particularly more for the male participants than the female 
participants. They are thus particularly more open to finding new and better opportunities and leaving their 
organizations.
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Theme 3. Agree to get adequate support from the organization to learn
The participants feel that they have enough learning opportunities and get support from the management 

for the same. One participant feels:
There is sufficient support from the organization for our learning. Our team lead organizes training frequent-

ly. These are technical as well as non-technical training to enhance our knowledge as well as leadership skills.
There are also subscriptions to online platforms, helping them learn new skills and hone skills while 

working from home. 
Our organizations have provided us with a subscription of learning platforms like O’Reilly to learn and de-

velop our skills, which helps in progressing our careers.
The male and female participants agree to access learning opportunities equally and believe that the in-

dividual interest drives their learning in the organization. There is no dearth of learning new skills in orga-
nizations.

Theme 4. Female participants have either faced or have seen their women co-worker face discrimina-
tion at the workplace

While the organizations may be working actively towards reducing unconscious biases at the workplace, 
there have been different incidents and subtle biases in organizations specifically for women working in tech. 
One participant explains:

There has been subtle discrimination I faced in the workplace. For example, we get feedback from our clients, 
which is optional and depend upon the clients’ discretion if they want to give or not. I got one such good feedback, 
and one of my colleagues just casually said that “women” usually get good feedback because of the way they 
“talk.” At the same time, my whole interaction with the client happened via mail. So, such kind of casual sexism 
is prevalent.

While the female participants mentioned facing subtle discrimination at their workplace, the same was 
completely missing in the male interactions. Male participants believed that they had not faced discrimina-
tion or prejudice at workplaces. The senior management is strictly involved in taking strict action against 
such incidents if any occur. A male participant commented:

I have not faced any discrimination in my work till now. Our organization has strict policies regarding this. 
Higher management takes strict action against anyone who is discriminating based on race, gender, or religion.

There is also a dearth of role models and women in senior leadership positions in tech. The women par-
ticipants feel that in the absence of women leaders, they do not have women leaders to look up to, which 
would have been a great encouragement. One participant felt, “As a woman, I do identify people like me, but 
they are relatively few in numbers.” Another participant explained, “Women are not much in higher positions in 
my project. Usually, family constraints and internal politics do not let them be at the top.” The male participants 
felt they had enough role models and people similar to them in the leadership positions and are confident of 
achieving the same in the future. One male participant noted:

I can identify people similar to me in my current department at senior positions. I am willing to learn more 
from them so that I can progress in my career as them.

Here, the responses of female and male participants were different.

Theme 5. Women in their career progression specifically face some obstacles
Female participants also agree to face obstacles that they feel are not experienced by all of their colleagues. 

There is an element of self-doubt in their mind. One female participant feels, “While the participation in work 
processes is based on my willingness, I have in mind obstacles such as being given mediocre in the work I do.” 
Another female participant shared, “I have faced obstacles at one point in my career. I came across a completely 
different culture, where I felt there were latent biases in the ideologies of the colleagues I was working with.”

The female participants also spoke about the various constraints they face due to their families and gender. 
A female participant explained:

As a woman, the family does not allow you to work late in the office, and competitors turn it to their advan-
tage to take you down.

This discussion specifically came up while interacting with female participants. For male participants, the 
obstacles faced were more about their career path not shaping according to their way.
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5 Discussions
The male and female participants working in the 

tech industry had similar perceptions of inclusion and 
access to learning opportunities in their workplaces. 
They agreed to intend to leave their workgroups and 
organizations when given better opportunities. The 
responses, however, were different when asked about 
the obstacles and discrimination faced at workplaces.

According to the participants, inclusion is the fair 
access of opportunities to every individual irrespective 
of their gender, caste, or race. It is feeling a sense of be-
longing towards their workgroups and organizations. 
Inclusion focuses on making minorities a part of the 
workgroup and organization they work for and accept 
and value their authentic selves. While diversity needs 
to be enforced, inclusion comes naturally, stated win-
ters.

When asked about discrimination or biases in 
their workplace, the male participants strongly felt no 
workplace discrimination. The senior management 
is actively involved in reducing biases. They denied 
hearing any such incident in their organizations. The 
female participants, however, agreed to face subtle bi-
ases at their workplaces. Several studies point out the 
fatal nature of subtle biases, which can be even worse 
than open discrimination, observed by Jones et al. 
Some biases raised by the women were internal and 
existed only in their minds. Women face internal and 
external biases and need help to be aware of their own 
internal biases, as studied by Bolton. Men have been 
in the workforce for a significantly greater time than 
women. Their leadership styles are considered supe-
rior, as researched by Susan R. Madsen. According to 
research, organizational biases are the top contribu-
tors to gender inequality, and workplace motivation 
is the least observed by Memon & Satpathy. There is 
a need to accept that these biases do exist and work-
ing actively towards reducing these biases. They come 
into the picture in the smaller practices we follow or 
our opinion we convey to others. We are completely 
unaware of them.

The female participants specifically mentioned 
certain obstacles. The family responsibilities and time 
restrictions often do not permit them to work late in 
the night, unlike their male colleagues. Managers tend 
to underestimate women when it comes to balancing 
work and life when in reality, both men and women 
are equally capable of doing so, according to Lyness 
& Judiesch. Balancing family responsibility, the qual-

ity of the job, stress, and work flexibility are the main 
causes of attrition for women working in the IT sector. 
Managing family responsibilities leads to the high-
est attrition among women. Riemenschneider, Arm-
strong, Allen, & Reid

In addition, female participants felt a lack of wom-
en at senior positions in the hierarchy. This lack of 
women leadership at the top creates a paucity of 
mentors and women to look up to, as researched by 
Hoobler, Lemmon, & Wayne, which leads to various 
obstacles in the advancement of women. Women at 
the senior positions in the organizations tend to be 
more involved in mentoring, guiding, and appreciat-
ing the employees lower in the hierarchy than them, 
as Eagly, Johannesen-Schmidt, & van Engen studied. 
Consequently, women lower in the hierarchy feel mo-
tivated and committed and improve their performanc-
es. An increase in the female representation leads to 
an increase in the firm performance, but when inno-
vation is an element of the organization’s strategy, ob-
served by Dezsö & Ross. For example, a set of diverse 
mentors, a male, and a female mentor, can help wom-
en protégé better in progressing their career since they 
come with different experiences and learnings, stated 
Tharenou.

Concerning learning opportunities, the male and 
female participants feel that they have enough and 
sufficient resources and support from senior manage-
ment. However, there is a concern regarding the work 
culture in their organizations among the female par-
ticipants. The female participants find it slightly easier 
to leave their workgroups and their organizations. “In-
visible” obstacles or barriers may exist in the culture 
of the organization, day to day processes which may 
at times be biased towards men even when they spe-
cifically value merit over everything else, in a study by 
Teelken & Deem, which may lead to lack of organiza-
tional commitment and enthusiasm towards a job in 
women, observe Channar, Abbassi & Ujan.

While the organizations have constantly been try-
ing to improve the diversity in the organizations, subtle 
biases exist and emerge as the prime reasons for lack 
of belonging among the women participants in this 
study. However, what seems to be working in favor of 
the organizations is access to learning opportunities. 
Men and women agree to get equal learning oppor-
tunities that the women sometimes may not take up 
due to a lack of self-belief. The priority is to make the 
women feel that their quality of work will matter and 
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merit will prevail above everything else. The concerns 
raised in this study form the foundation of an inclusive 
organization. Organizations need to prioritize them to 
make our workplaces more gender-inclusive.

6 Conclusion and recommendations
The interest of women pursuing a career in science, 

technology, engineering, and mathematics (STEM) 
has declined despite the demand in these fields in-
creasing. While organizations are taking active steps 
to maintain gender diversity and make women feel in-
cluded in the organization, the elements of subtle bias 
and discrimination still come into play. The majority 
agrees to be discriminated against or facing subtle re-
marks on their gender. The journey of women to pow-
er positions is very different from that of men. Thus, 
there is also a need for more female role models at the 
topmost positions to mentor these young women to 
take leadership roles.

There is certainly a lot to be done when it comes 
to unconscious biases in the workplace. Acceptance 
is the key. Organizations can start with assessing un-
conscious biases at the workplace. There are various 
methods for assessment; perception survey to under-
stand the experiences of people in the organization, 
language analysis for job descriptions, and gender gap 
analysis, which could be in hiring, mentoring, or pay. 
The organizations can start with ensuring unbiased 
hiring and promotion opportunities for every individ-
ual. One simple way to do this could be Blind Evalua-
tion. Blind Evaluation can be done online for the ini-
tial few interview rounds and helps reduce bias in the 
initial short listing phase. Transparent performance 
evaluation and a structured feedback form for not just 
accepted but rejected candidates can help in reducing 
biases. When it comes to being allies for inclusion, the 
senior leadership accountability helps propagate the 
same to other people in the hierarchy. Training to tar-
geted individuals on unconscious bias also helps cre-
ate awareness (ILO, 2017).

Flexible working has increased substantially in the 
workplace. It positively affects employees, especially 
women who can balance their personal lives better 
and manage family responsibilities, observed Singley 
and Hynes. The reasons for men and women opting 
for flexible timing are different. However, it is often 
assumed that women use it for managing their fam-
ily responsibilities. In contrast, men use it to increase 
career spheres, which can only be changed when se-

nior leaders, particularly male leaders, opt for flexible 
timing for family purposes which can be a good role 
model for the employees, according to Chung, Hee-
jung & Lippe.

Despite substantial steps in making our workplaces 
more inclusive for women, the organizations still have 
to work on the smaller aspects to ensure gender-inclu-
sive workplaces. This research focuses on women work-
ing in the technology industry in entry-level positions 
and their understanding and experiences of inclusion. 
The women in the tech industry have answered the ini-
tial question of inclusivity in the current context. There 
is a lack of inclusion felt by women in these organiza-
tions. They particularly do not feel they belong here, 
which can be attributed to the subtle biases and unique 
obstacles coming into the picture for the women, which 
require an organization-specific approach. Every orga-
nization has a different set of problems concerning in-
clusion that must be carefully analyzed to formulate a 
strategy to promote diversity and inclusion. Addition-
ally, as pointed out by the participants, support and ac-
countability from the senior leadership help build an 
environment of inclusion within the organization.
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Abstract
Organizations continue to be challenged by diversity in their 
workforce. Hence it becomes imperative to nurture an inclu-
sive workplace where all employees can co-exist and thrive. The 
primary objective of the current study is to examine the rela-
tionship between different constructs of inclusiveness and the 
organizational commitment of employees. Their search for the 
study is based on the data collected from multiple IT organiza-
tions across major cities (Delhi, Mumbai, Bangalore, and Pune) 
of India. A structured questionnaire was distributed. Multiple re-
gression analysis was applied on the primary data obtained from 
160 respondents to interpret the impact on the organizational 
commitment by different constructs of inclusiveness. The results 
from the study reveal that different constructs of inclusiveness 
(supervisor role, relationship with co-workers, and organizational 
practices) have a significant effect on the organizational commit-
ment of an employee. The study highlights the importance of 
creating a sense of acceptance among employees of an organi-
zation through inclusive work culture, which ultimately enhances 
the commitment level of employees towards their organization.
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1 Introduction
In the 21st century, most organizations are talking 

about a diverse and inclusive workforce to remain com-
petitive in the global market. As organizations focus 
on offering high-quality services and products to their 
customers, they simultaneously focus on embracing an 
inclusive culture where employees from diverse back-
grounds can co-exist and observe Kundu and Turan. 
When we talk about diversity in the workforce, it has a 
fairly wide connotation. It is important to understand 
that diversity refers to observable descriptions like age, 
gender, color, sexual orientation, physical ability, and 
other factors like beliefs, values, ethnic culture, life-
style, etc., according to Wentling and Palma-Rivas. In 
addition, the association of an employee with a specific 
group in an organization is not only limited to demo-
graphic variables but also group interaction and organi-
zational practices. As studied by Alderfer, Tucker, and 
Tucker, the theory of the Intergroup and the theory of 
the Embedded Intergroup, stated Thomas and Alderfer, 
analyze these additional considerations to explain the 
perceived discrimination phenomenon. Discussions 
around intergroup theory and embedded intergroup 
theory agree that it is equally necessary to consider an 
employee’s interpersonal dynamics, such as relation-
ship with the boss, relationship with colleagues, and 
ultimately a relationship with the company itself, in 
recognizing and evaluating the effect of perceived dis-
crimination on organizational involvement.

With the changing environment in the business 
world, a diverse workforce is the need of the hour. 
When a company welcomes and nurtures employees 
from different backgrounds, it automatically promul-
gates diverse cognitive thinking, leading to innovation. 

It also promotes knowledge sharing among peers, a 
multidimensional approach towards a business prob-
lem, and work motivation. Diversity management 
has always been an important topic of study among 
researchers for a long time. However, now the discus-
sion has increasingly shifted from managing diversi-
ty to creating a sense of inclusion, states Nishii. This 
focus on inclusion reflects how organizations need to 
build an inclusive work culture so that employees of 
all kinds can co-exist and perform to their potential 
and reduce workplace problems such as conflict, ab-
senteeism, and turnover, as researched by Holvino, 
Ferdman, & Merrill-Sands.
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Many employers also started showing their interest 
in organizational commitment because it reduces an 
organization’s turnover rate over time. Highly commit-
ted employees are less likely to leave an organization 
than those who are not committed, observed Porter, 
Steers, Mowday & Boulian. Since high turnover is a 
costly matter for an organization, commitment is gen-
erally assumed to be a desirable quality that should be 
fostered in employees to build a sustainable workforce. 
The research study of Mowday, Porter & Steers de-
scribed ‘Organizational commitment’ as the strength 
of the identity and participation of a person in a spe-
cific organization. Mason pointed out that it is the ex-
tent to which an individual believes in and respects its 
goals and wants to continue with that organization.

Aligning the organization’s culture towards a di-
verse and inclusive environment is not all easy, as 
studied by Pless and Maak. It requires understanding 
the organization’s current situation and thus gaining 
access to the employees’ behavior, expectations, and 
experiences, which will enable to frame strategy to 
cultivate the desired work culture that fits the current 
system of respective organizations.

Employees’ organizational commitment is argu-
ably an important aspect to build a sustainable work-
force, which warrants further study to understand the 
impact of inclusive work culture on organizational 
commitment. Therefore, the present research exam-
ines the relationship between different constructs of 
inclusiveness with the employee’s commitment to the 
organization.

2 Literature review

2.1 Diversity and inclusion
Diversity and inclusion are two separate concepts 

but related in some ways. Managing diversity is the 
first step towards creating an inclusive work culture 
within an organization. Inclusion as a concept goes 
deeper than handling diversity. Inclusiveness values 
the differences among employees or communities [1]. 
It leverages the potential of a work environment where 
employees of diverse backgrounds feel empowered 
and motivated to perform to their fullest, studied by 
Roberson. In this work culture, various perspectives 
of employees are valued and further integrated into 
decision-making processes to improve organizational 
performance. An inclusive workplace is continually 
evolving, incorporating diverse viewpoints of employ-

ees within the organization with mutual trust and re-
spect at its core [2]. In contrast, an exclusive workplace 
focuses on pre-established principles and values that 
strongly guide the organization’s daily operations in a 
study by Cox; Mor Barak. Although management of 
diversity plays an important role in driving an orga-
nization’s inclusiveness, it ignores the repercussions 
of potential exclusion, in research by Groeneveld & 
Verbeek. In addition, diversity management focuses 
mainly on enhancing the organization is recruiting 
and training programs specifically for women and mi-
norities. In contrast, inclusion focuses on eliminating 
obstacles to building a community where all workers 
can succeed and perform, according to Miller, Mor-
Barak & Cherin [3].

Diversity management has been a key to building 
an inclusive culture through supportive relationships, 
and developed networks, stated Wasserman. The re-
search work intended to examine the relationship 
interactions from a communications perspective [4]. 
The parties involved in the process worked together 
to bring more clarity to their job responsibility. The 
consensus is that supportive relationships in a work 
environment build an inclusive atmosphere for em-
ployees to express their individuality without the fear 
of exclusion. Good working relationships and success-
ful communication interactions are often considered 
advantageous in helping minority individuals manage 
corporate bureaucracy, strengthen intergroup con-
nections, and develop a sense of acceptance. Phillips 
and O’Reilly of the workforce described diversity in 
management as one of the most complex and urgent 
problems in modern organizations. It is defined as a 
“hot-button” concern demanding more attention. The 
research primarily discusses the value of recognizing 
the context of diversity management and the need for 
more engagement to manage diversity among people 
from different backgrounds. The research examines 
how managers of both public and private organiza-
tions can consider, foresee, and analyze the complexity 
of the diverse workforce to make multicultural orga-
nizations effective in various diversity initiatives [5].

A business case was built by Robinson & Dechant 
to acknowledge the importance of making diversity 
a business priority. The benefits of maintaining ef-
fective diversity management in an organization can 
bring positive effects in terms of better utilization of 
talent, enhanced leadership effectiveness, improved 
better marketplace understanding, increased busi-
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ness growth, enhanced creativity, increased quality of 
problem-solving skills, and building effective global 
relationships. The perception of how effectively an 
organization manages diversity could provide a com-
petitive advantage in terms of hiring and retaining po-
tential talents of diverse backgrounds. Moreover, it is 
also important to understand employee’s perceptions 
of the impact of diversity and inclusion initiatives in 
building a sustainable workforce, observed Robert. In 
addition, this research revolves around exploring the 
nature of the relationship between departmental staff 
expectations and the work culture scores of their de-
partment [6].

The importance of diversity was explored by Kun-
du and Mor of the workforce and organizational suc-
cess among IT companies in India. The key goal was 
to assess the degree to which diversity management 
perceptions of employees affect their performance 
and to figure out if diversity perceptions of employees 
are linked to their background. Upon reviewing the 
primary data obtained from 402 respondents, they 
found that employees overwhelmingly accepted di-
versity and diversity management irrespective of their 
diverse backgrounds. However, substantial variations 
were identified in employee expectations of valuing 
the diversity strategies and programs employed based 
on their diverse backgrounds [7].

Pless and Maak note that developing a work envi-
ronment that is open to people of all backgrounds and 
cultures is no simple task for any organization. They 
clarified that there are inherent challenges that orga-
nizations face in general when coping with inclusion 
values. They proposed four essential transition phases 
to create a workplace culture of inclusion. Such phases 
include (i) raising employee awareness, understand-
ing, and promoting reflection; (ii) creating a long-
term inclusion vision; (iii) evaluating core manage-
ment principles; and (iii) modifying internal processes 
accordingly [8].

In their study, Gilbert and Ivancevich find the 
importance of implementing various initiatives of 
diversity and inclusion and focus on the necessity of 
skillful supervisors (managers) to deal with workforce 
inclusion. They highlight three major ethical prin-
ciples which support diversity initiatives. The first 
principle deals with providing fair treatment to all em-
ployees. The openness needed to implement diversity 
initiatives responds to the second principle. Finally, 
Inclusion management addresses the third principle 

by creating opportunities to reach their maximum 
potential according to their skills and interests. This 
research paper gives various insights into the history 
of diversity management and calls for a new approach 
to dealing with and administering different diversity 
initiatives that encourage more collaboration between 
scholars and management [9].

In their exploratory research work, Meena and 
Wanka shed light on the approaches and policies be-
ing implemented by major IT organizations known 
in India for their ongoing adherence to diversity & 
inclusion. Their study shows that such IT companies 
introduce numerous diversity programs in mentoring 
workshops, training modules, diversity platforms, etc. 
The paper concludes that Indian companies are quick 
enough to recognize the value and significance of di-
versity and are constantly focusing on creating a genu-
inely inclusive and healthy workforce to accommodate 
workers from diverse backgrounds [10].

In their research work, Heitner, Kahn & Sherman 
used a Delphi method to build consensus among the 
participants for examining the success of various di-
versity initiatives in the workplace. Four main prin-
ciples for assessing the progress of diversity and in-
clusion arose during the exercise. Those are employee 
understanding, organizational culture, and employee 
lifecycle data (related to recruiting, developing, and 
retaining). Lastly, measures for performance are based 
predominantly within the organizations rather than on 
benchmarks external to the organization. Ultimately, a 
metric was built based on these results by integrating 
all four principles to assess the effectiveness of inclu-
sivity in diversity initiatives. That metric consists of 
three essential components that target organizational 
culture, leaders’ perceptions, and employee life cycle 
data. Triangulation of the three components provides 
an organization to get a snapshot of the output of the 
diversity efforts [11].

In their empirical study, Rao & Bagali builds a mod-
el that creates a relationship between three variables - 
diversity management programs, barriers to diversity, 
and acceptance of gender diversity among employees 
of IT companies. This study explores the recognition 
of various workplace diversity initiatives. It discusses 
the effects of different challenges and barriers to diver-
sity initiatives across IT organizations. The regression 
equation of the model clarifies how obstacles nega-
tively influence organizational recognition of gender 
diversity. Therefore, it becomes important to concen-
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trate more on mitigating the implicit barriers present 
in organizations from the employer’s perspective [12].

In his research study, Richard examines the impact 
of a culturally diverse workforce on an organization’s 
performance. He developed a framework for under-
standing the relationship between diverse workforce, 
business strategy, and organization performance. The 
research work of Richard further indicates that cul-
tural diversity adds value and leads to the competitive 
advantage of the company over other competitors. 
Human resource managers can add value by imple-
menting various organization policies and maintain-
ing a cultural mix in this competitive world. Hence 
human resource managers need a better understand-
ing of business strategy beyond the traditional HR 
scope of leveraging a diverse workforce for organiza-
tional growth [13].

2.2 Organizational commitment
Over the years, ‘organizational commitment’ start-

ed getting much attention from the management of 
different organizations. It is one of the key constructs 
for examining the match between individuals and or-
ganizations. Many researchers have worked on it and 
thus variably defined it. According to Mowday, Porter, 
and Steers, organizational commitment is the psycho-
logical relationship a person has with an organization. 
It is linked to the ideals, behavioral commitments 
within the organization, and the probability of stay-
ing with the organization [14]. Buchanan’s research on 
developing organizational commitment of employees 
discussed three constructs - Identification, Involve-
ment, and Loyalty. Identification reflects an employ-
ee’s pride in the organization and thus recognizes 
the organization’s goals and principles. Involvement 
reflects the psychological absorption of one’s regular 
work activities in an organization. Loyalty reflects an 
employee’s affection and emotional commitment, and 
thus it manifests a wish to stay with the organization. 
Salancik examined to suggest commitment either as 
an attitudinal or behavioral concept in a similar line of 
work. Attitudinal engagement reflects how employees 
ensure internalization of the company’s values and a 
willingness to preserve membership. In contrast, be-
havioral engagement refers to the process by which 
an employee’s past experiences instigate one to stay or 
leave the company [15].

In the world of labor, an individual’s high commit-
ment implies a relationship between principles & cor-

porate objectives and a willingness to serve the orga-
nization to achieve the desired goals. The findings of 
the research work of Freund indicate that cohesion 
and affective organizational responsibilities influence 
employee satisfaction in welfare organizations. Also, 
in turn, career commitment and job satisfaction are 
indicators of absenteeism and organizational turnover 
rates. An employee’s intentions to remain or leave an 
organization are related to social support, absenteeism, 
job involvement [16]. The significance of these findings 
suggests that supervisor support and management in-
volvement through different practices directly impact 
employee’s behavior, which reflects one’s intention to 
remain with or leave an organization. It was examined 
by Yperen; Hagedoorn & Geurts that intent to leave and 
absenteeism are just reflections of one’s reactions to per-
ceived inequity in the organization. Self-comparisons 
of each individual instigate perceptions of perceived 
inequity on various aspects of job role (forex. Working 
conditions, autonomy, freedom, etc [17].

It was observed by Morris, Shinn & Du Mont, the 
relationship between contextual influences and or-
ganizational involvement. According to this report, 
supervisor support, colleagues, and family members 
were important predictors of organizational engage-
ment. Moreover, to establish more equitable manage-
ment of the work culture, it would aim to tackle com-
mon concerns such as equity, fairness, and support 
for stressful working conditions, work-life balance. In 
a way, the research explores the link between the ex-
pectations of employees that the company embraces, 
the degree of satisfaction they feel with the culture of 
work, and their commitment to the organization [18].

In their empirical paper, Hughes, Avey, and Nor-
man explored the relationship between supportive 
workplace culture and organizational commitment. 
According to the research work, supportive culture is 
when employees perceive that their leaders can create 
a culture of cooperation and support. All employees 
can thrive and work to accomplish the organization’s 
mission. Their analysis found that employees are more 
committed to their organization when they get such 
supportive work culture. Moreover, when employees 
are engaged in their job, they are more inclined and 
committed to investing the necessary cognitive, phys-
ical, and emotional energy required to meet organiza-
tional goals [19].

Cox suggested that the impact of diversity involves 
interaction between individuals and their work envi-
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ronment. He further builds a model on the embed-
ded group concept and interactional research. This 
model is primarily based on the concept that affilia-
tion or inclination of an individual to any group based 
on culture, belief, principles, etc., can be interpreted 
across three levels (individual, group cohesion, and 
organization at large). Together these factors shaped 
an organization’s diversity ecosystem. Furthermore, 
a study by Barak, Cherin, and Berkman successfully 
employed this method to understand the impact on 
workplace inclusion of a large electronics firm. Last-
ly, the researchers have indicated that future studies 
should also explore the perception of discrimination 
by an employee and its impact on organizational par-
ticipation [20].

An organization’s goal is mainly to maintain a pos-
itive effect on all stakeholders, which is possible when 
an agreement occurs between what the companies 
wishes to accomplish and what the individual wants 
to achieve, which results in a fit of purpose from both 
sides (the employee and the employer). The research 
work of Pattnaik, Mishra & Tripathy emphasized the 
importance of creating a culture of embracing and 
supporting employees to foster their engagement with 
the organization. The results of their research work 
provide sufficient proof that if the organization’s prin-
ciples align with those of its employees, the overall 
organizational commitments will be further strength-
ened. If companies cultivate the right combination, 
observed Pfeffer, then those, who do not have a com-
petitive advantage. Lack of inclusiveness will create a 
sense of discrimination among employees, as Ensher, 
Grant-Vallone, and Donaldson observed. Their study 
revolves around examining this perceived sense of dis-
crimination from multiple constructs like supervisors, 
co-workers, and the organization. Ultimately, when 
employees begin optimistic, inferring about the work 
culture’s inclusiveness, they are inspired by the reci-
procity principle to help the organization achieve its 
goals and objectives [21].

3 Research methodologies
Considering the state of the literature regarding 

various antecedents of inclusiveness and the fact 
that inclusiveness in a work culture may impact the 
employees’ organizational commitment, this matter 
would appear to warrant further research. Therefore, 
this current study is unique in many ways, which 
is an attempt to build a model that will help to find 

out the impact of different constructs of inclusion 
in organizational commitment among employees of 
the younger generation and thereby increasing the 
likelihood of capturing different experiences of in-
clusion throughout an employee lifecycle [22]. To 
understand the commitment level of the younger 
workforce age bracket in the target population is 
kept in the range of 22 years to 35 years. In this cur-
rent research, inclusiveness is measured by three ma-
jor constructs:
• Relationship with supervisor 
• Relationship with co-workers 
• Organization practices

• Relationship with supervisor:
Relationship with supervisor constitutes the first 

construct of inclusiveness. Perceived sense of inclusion 
from supervisors reflects employee’s opinions about 
the extent to which supervisors involve them in the 
decision-making process. Moreover, it also reflects the 
supervisor’s involvement in valuing employees’ con-
tribution and caring about their well-being (Casper, 
Harris, Taylor-Bianco & Wayne, 2011).
• Relationship with co-workers:

Relationship with co-workers plays a great role in 
creating a sense of belonging, which impacts inclu-
siveness. When individuals feel that they are treated 
differently by the co-workers, they often feel isolated, 
which can harm the behavior and attitude. According 
to Mirage, Sanchez, and Brock, lack of inclusion cre-
ates a sense of perceived discrimination when treated 
unfairly by group members or co-workers.
• Organizational Practices: 

Different organizational practices build the culture 
of its organization. Every organization has its own 
unique culture to deal with its employees. That cul-
ture is merely a representation of organizationally nur-
tured values and beliefs, as studied by Mas’ud. For an 
organization, a strong culture is a powerful influence. 
It empowers all employees of diverse backgrounds to 
succeed in their respective positions.
• Organizational Commitment.

An employee’s organizational commitment is char-
acterized as measuring the employee’s desire to align 
with the organization’s goals, values, and objectives. 
Moreover, organizational commitment can also be a 
good indicator for an employee who wishes to be a 
part of the organization or wants to leave, studied Mc 
Neese-Smith.
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3.1 Model
The current research aims to develop a model to 

explore the impact of different constructs of inclusive-
ness on employees’ organizational commitment. The 
model suggested below also seeks to analyze the rela-
tive significance of the various constructs of inclusive-
ness. 

 OC= a+ b1RS +b2RC + b3OP

Where,
OC= Organizational commitment
RS= Relationship with supervisor
RC= Relationship with coworkers
OP= Organizational practices

3.2 Model hypothesis
HN1: Relationship with the supervisor has an insig-

nificant effect on organizational commitment
HA1: Relationship with the supervisor has a signifi-

cant effect on organizational commitment
HN2: Relationship with co-workers has an insignifi-

cant effect on organizational commitment
HA2: Relationship with co-workers has a significant 

effect on organizational commitment
HN3: Organizational practices have an insignificant 

effect on organizational commitment. 
HA3: Organizational practices have a significant ef-

fect on organizational commitment.

4 Analysis and discussion

4.1 Sampling population
A sample of 160 responses was collected in the 

current research work for the data analysis. A detailed 
questionnaire was circulated among professionals 
working in different companies to collect responses 
from the target audience. The age group of the tar-
get population ranges from 22 years to 35 years. The 
intention was to target today’s workforce to form the 
backbone of the future workforce. For organizations 
to be successful in the long run, they have to build a 
sustainable workforce. It can be possible when they 
nurture their young workforce creating an inclusive 
work culture.

4.2 Data collection
The primary data was collected from employees 

working in various IT companies. The objective was 
to target young employees from various IT companies 

situated in major Indian cities like Bangalore, Gurga-
on, Mumbai, and Hyderabad. The questionnaire for 
the current research work was framed based on multi-
ple published questionnaires.

4.3 Instrument development
A detailed questionnaire was developed based on 

published research questionnaires to comply with the 
objective of the current research work. Considering 
the review literature above and the questions posed, 
this study explores the relationship between inclu-
siveness and organizational commitment. This study 
will help us understand how various constructs of in-
clusiveness affect employees’ organizational commit-
ment. The questionnaire has four sections:

Section 1: This section is designed to collect the 
personal information of respondents. It consists of the 
gender, age, experience, and marital status of the re-
spondents.

Section 2: This section is designed to understand 
the involvement of a supervisor with his/her employ-
ees in creating inclusive work culture. The scale for 
measuring this inclusion factor (Relationship with 
Supervisor) is derived from past studies on inclusion, 
stated Sabharwal.

Section 3: This section is designed to understand 
the involvement of co-workers in creating an inclu-
sive work culture. The scale for measuring this factor 
(Relationship with co-workers) is a modified version 
of the group Inclusion scale developed by Chung, 
Ehrhart, Shore, Randel, Dean, and Kedharnath. The 
questions of the present study cover all the aspects of 
belongingness and uniqueness mentioned in the ear-
lier study.

Section 4: This section is designed to understand 
different overall organizational practices in creating 
an inclusive culture for its employees. The scale for 
measuring this last construct of inclusion (Organiza-
tional Practices) is derived from past studies on inclu-
sion, observed Sabharwal.

Section 5: This section is designed to understand 
the commitment of the respondent towards its orga-
nization. The organizational commitment scale is ad-
opted on the questionnaire developed by MARSDEN, 
PETER & Kalleberg, Arne & COOK, CYNTHIA. 
These questions capture the major aspects of work 
commitment measured by the Organizational Com-
mitment Questionnaire adopted by Mowday, Porter, 
Steers.
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4.4 Data analysis
All the sections (2, 3, 4, and 5) consist of six items, 

and these items were scaled using a 5-point Likert 
scale. The analysis was done using the statistical anal-
ysis tool SPSS (Statistical Package for Social Science), 
version 25. Following tests were undertaken for the 
analysis.
• Reliability test
• Multiple regression analysis.

Reliability test
At first, the collected data of the survey were ana-

lyzed for reliability in SPSS. The questionnaire of the 
survey consists of 24 questions. In the reliability test 
value of Cronbach’s alpha should be greater than 0.7 
or 70%. The overall value of Cronbach’s alpha in the 
current study is 0.920 or 92.0% as shown in Table 1, 
meaning that the overall reliability of the collected 
data is sufficient for further data analysis. It is also im-
portant to check the reliability test for the individual 
variables. The first independent variable, ‘Relation-
ship with supervisor,’ consists of six elements with an 
alpha value of 0.807 (80.7%). The second independent 
variable, ‘Relationship with co-workers,’ consists of six 
elements with an alpha value of 0.796 (79.6%). The 
third independent variable, ‘Organizational practices, 
‘ consists of six elements with an alpha value of 0.844 
(84.4%). Lastly, the dependent variable ‘Organization-
al Commitment’ consists of six elements with an alpha 
value of 0.865 (86.5 %). Hence, it can be concluded 
that the reliability of all the individual variables is also 
acceptable.

Table 1
The outcome of the reliability test

Variable No. of 
items

Cronbach’s 
alpha

Independent 
variables

Relationship with 
supervisors 6 0.807

Relationship with 
co-workers 6 0.796

Organizational 
Practices 6 0.844

Dependent 
variable

Organizational 
commitment 6 0.865

Overall 24 0.920

The age of the target population ranges between 
22 years to 35 years and comprises both males and fe-
males. The intention was to capture the responses of 

the young workforce working in different IT compa-
nies across major cities as shown in Table 2. Table 3 
Shows the Descriptive statistics.

Table 2
Demographic factors

Category Number of 
respondents

Percentage in 
the sample (%)

Age (Years)
<=25 37 23.1

>25 and <=30 82 51.3
>30 and <=35 41 25.6

Gender
Male 103 64.4

Female 57 35.6
Total 160 100

Table 3
Descriptive statistics

Mean Standard 
Deviation

No. of 
responses

Relationship with 
supervisor

3.4989 .66872 160

Relationship with co-
workers

3.8258 .55216 160

Organizational practices 3.7357 .72084 160
Organizational 
commitment

3.7470 .67421 160

Regression Analysis
The value of the adjusted R square is 0.436 shows 

in Table 4, which indicates that these three indepen-
dent variables (Relationship with supervisor, relation-
ship with co-workers, Organizational practices) will 
estimate 43.6% of the variance independent variable 
(Organizational commitment). As reflected in Table 5, 
the regression model is significant (p-value is less than 
0.005) for further data analysis.

Table 4
Regression model summary
Model R R square Adjusted 

R square
Standard error 
of the estimate

1 0.669 0.447 0.436 0.50614

Table 5
ANOVA outcome

Model Sum of 
Squares Df Mean 

Square F Sig.

1
Regression 32.311 3 10.770 42.043 .000
Residual 39.963 156 .256
Total 72.274 159
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Table 6 describes the relationship between inde-
pendent variables (Relationship with supervisor, Re-
lationship with co-workers, Organizational practice) 
and dependent variable (Organizational commitment) 
and with their coefficients, significant value, and vari-
ance inflation factor (VIF). The value of standardized 
coefficients (β) explains the relationship between in-
dependent and dependent variables. Suppose the β 
value is greater than zero. In that case, it signifies that 
there is a positive relationship between independent 
and dependent variables. If the β value is negative, it 
signifies a negative relationship between independent 
and dependent variables. From Table 6, it is concluded 
that all the independent variables (Relationship with 
supervisor, Relationship with co-workers, Organiza-
tional practice) have a positive relationship with the 
dependent variable (Organizational commitment).

Table 6
Regression coefficients (organizational commitment)

Unstandard-
ized Coeffi-
cients (B)

Standard-
ized Coef-
ficients (β)

Sig.
Variance 
Inflation 

Factor (VIF)
(Constant) 0.691 - 0.020
Relationship 
with super-
visor

0.312 0.310 0.000 1.543

Relation-
ship with 
co-workers

0.228 0.186 0.019 1.736

Organiza-
tional prac-
tices

0.292 0.313 0.00 1.504

Analyzing the significant values of each construct 
of inclusiveness is necessary to test the hypothesis. In 
the current study, a 95% confidence interval is con-
sidered. 

The significant value of the ‘Relationship with su-
pervisor’ variable is less than 0.05. Hence the null hy-
pothesis (HN1) is rejected. That means ‘Relationship 
with supervisor’ has a significant effect on organiza-
tional commitment.

The significant value of the ‘Relationship with 
co-workers’ variable is less than 0.05. Hence the null 
hypothesis (HN2) is rejected. That means ‘Relationship 
with co-workers’ has a significant effect on organiza-
tional commitment.

The significant value of the ‘Organizational prac-
tice’ variable is less than 0.05. Hence the null hypoth-
esis (HN3) is rejected. That means ‘Organizational 

practice’ has a significant effect on organizational 
commitment.

Unstandardized coefficients (B) Shown in Table 6 
are used to form the regression equation:

 OC = 0.691 + 0.312 (RS) + 0.228 (RC) + 0.292 (OP)

Where,
OC = Organizational Commitment
RS = Relationship with Supervisor
RC = Relationship with Coworkers
OP = Organizational Practices
It is also necessary to check the multicollinearity of 

the model. Variance Inflation Factor (VIF) is a mea-
sure of the amount of multiple co-linearity. When two 
variables are highly correlated in a particular model, 
it implies that both the variables display the same in-
formation. Hair, Anderson, & Tatham proposed that 
the VIF value should be less than 10 to avoid multi-
collinearity within the model. When the VIF value 
of a variable is greater than 10, then multicollinearity 
exists in that model. According to the findings of the 
current study as in Table 6, the VIF value for all vari-
ables (Relationship with supervisor, relationship with 
co-workers, Organizational practices) is less than 10, 
which indicates the fact that multicollinearity does not 
exist in this case.

5 Discussions
Relationship with supervisor, relationship with 

co-workers, and organizational practices are the three 
constructs of inclusiveness at a workplace. The present 
study attempts to examine the effect of these constructs 
of inclusiveness on organizational commitment among 
employees. The findings of the statistical analysis high-
light inclusiveness in the workplace as an essential as-
pect of impacting organizational commitment. Further, 
all three constructs of inclusiveness are reported as 
significant predictors of organizational commitment. 
Hence, it is of utmost importance that organizations 
prioritize initiatives to institutionalize inclusiveness in 
organization vision, mission, and policies so that ben-
efits of workplace inclusion could be achieved in vari-
ous aspects of work productivity. It would build a work 
culture of acceptance among the employees in the long 
run. These all are intended to increase the commitment 
level of employees, which in turn would impact pro-
ductivity at the workplace (Robert, 2015).

The outcome of the data analysis also reflects the 
relative significance of the three constructs of inclu-
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siveness on organizational commitment. Results show 
organizational practices play a great role in positively 
impacting the commitment level of employees, fol-
lowed by a relationship with supervisor and a relation-
ship with co-workers. Thus, it indicates that the man-
agement of an organization must be cautious about 
framing policies for regular operational practices to 
feel included and motivated to continue performing 
for the organization. The success of such organiza-
tional practices depends not only on recognizing and 
understanding the differences of employees but also 
the involvement of the senior management in imple-
menting those practices at all levels of the organiza-
tions, studied Sabharwal. Similarly, the approach of a 
supervisor is also critical in maintaining the culture of 
inclusiveness. The supervisor can cultivate the culture 
by involving and motivating the employees despite all 
the differences. Supervisors can be effective leaders 
when they encourage the team members to perform, 
accept different perspectives, and ultimately involve 
them in the decision-making process, observed Kou-
zes and Posner. Lastly, co-workers or team members 
should respect and embrace each other irrespective 
of the differences, with a sense of mutual trust at its 
core. Belongingness and uniqueness are the two cor-
nerstones of group inclusion, as observed by Chung, 
Ehrhart, Shore, Randel, Dean, and Kedharnath, 2020. 
On one side, nurturing a sense of belongingness will 
create an extended family atmosphere, where all the 
employees are included. Similarly, helping one main-
tain one’s uniqueness and individuality is equally im-
portant to make one feel valued, stated Brewer, 1991. 
On the virtue of group inclusion, when an employee 
started feeling included and valued in a team, he or she 
started helping other group members keep in mind the 
bigger picture and studied Blau. In a nutshell, group 
inclusion at the workplace will have a major impact on 
the commitment level of the young workforce.

The findings of the research are unique in mul-
tiple ways. Understanding the expectations of em-
ployees through commitment level will lead to better 
decision-making from the management side. As an 
organization consists of employees from multiple gen-
erations, management needs to be proactive in strate-
gizing policy decisions considering all the employees. 
The inclusiveness of work culture should be analyzed 
from various standpoints. This study attempts to have 
a holistic evaluation of work culture, keeping an em-
ployee at the center.

6 Conclusions
The goal of the current study is to understand the 

commitment level of today’s young workforce, consid-
ering the impact of inclusiveness in various levels of 
the workplace. According to this study, today’s young 
workforce (age ranges between 22 years and 35 years) 
will play a defining role in the growth and success of 
an organization in the coming days. A standardized 
questionnaire is framed based on multiple published 
research papers to collect responses of the target au-
dience spread across various cities aligning with the 
study’s objective. Therefore, this current study is 
unique in many ways, which is an attempt to build a 
model that will help to find out the impact of differ-
ent constructs of inclusion in organizational commit-
ment among employees of the younger generation and 
thereby increasing the likelihood of capturing differ-
ent experiences of inclusion throughout an employee 
lifecycle. A reliability test is applied to the collected 
data at first to verify the consistency of the responses. 
Subsequently, multiple regression tests are applied to 
determine the effect of different constructs of inclu-
siveness on organizational commitment. In the end, 
the output of data analysis indicates that all constructs 
of inclusiveness have a significant impact on the com-
mitment level of employees.

6.1 Organizational applicability
Employees are the important assets for an orga-

nization. Employees’ organizational commitment 
is thus regarded as a necessary aspect for sustaining 
long-term growth and organizational progress. Hence, 
management should be aware of these factors that 
highly impact the commitment level of an employee. 
Considering the analysis of the present study follow-
ing are the points for recommendations:
• A sincere attempt from an organization to create an 

inclusive culture is recommended as inclusiveness im-
pacts the commitment level of an employee. This work 
culture inspires and motivates employees to work to-
wards the organizational goals in the long run.

• The involvement of the leadership team of an or-
ganization is essential to bring necessary changes. 
Once the leadership team becomes the flag-bearer 
of the change, the sense of awareness spells binds 
other supervisors down the hierarchy.

• Organizations should conduct workshops on ad-
dressing unconscious bias for all team supervisors/
leaders/managers. In those workshops, partici-
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pants can explore how limiting beliefs can affect 
inclusiveness in everyday workplace situations 
through interactive exercises.

• Pre-established policies drive various organization 
practices. With the changing time, organizations 
need to accommodate employees from various 
generations. Hence special attention should be giv-
en to framing neutral policies aligning with the ex-
pectation of all kinds of employees.

7 Limitations
Though the findings of the analysis are encourag-

ing, the research study has its limitations. The current 
data are limited to a handful of IT organizations across 
major Indian cities. Hence, further studies should ex-
tend this process using a wider pool of employees tar-
geting more organizations from other industries and 
covering other cities.

Moreover, the research findings are precisely an 
overview of inclusiveness experienced in various Indi-
an organizations; it may not be applicable in interna-
tional perspectives, specifically in the Western world 
countries, where the concept of inclusion can be quite 
different among employees. Further studies can be 
done by analyzing various other demographic factors 
like religion, marital status, etc., and capturing experi-
ences of past discrimination to interpret the impact of 
organizational commitment.
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Abstract
The coronavirus, which causes COVID-19 disease, has unimagin-
ably affected every industry. Among all industries, the tourism and 
hospitality industry is considered the worst-hit industry, contrib-
uting 9% of India’s total GDP; this paper presents an overview of 
the Indian tourism and hospitality industry before COVID-19. While 
sending out survey forms, we included general questions like gen-
der, occupation, age, level of education, yearly income, what used 
to be their choice of location for a holiday before COVID-19, how 
much they yearly spent on holiday, how they plan their holiday trip, 
to understand the basic details and reliability of participants, also 
we did not ask the name of a participant to maintain the anonym-
ity and privacy of a participant, which helped us to get an accurate 
data. How customers’ changed mindsets different priorities forced 
the tourism and hospitality industry to change the way of provid-
ing service also how the changed time has forced businesses to 
look for other opportunities to survive in the industry, Moreover 
here we have test different Sanitization and safety measurements 
using Friedman test to understand what are the factors that can 
affect the business of tourism and hospitality industry after the 
COVID-19 pandemic, as observed by Assaf & Scuderi.
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1 Introduction
In December 2019, China reported an outbreak of 

a disease called COVID-19 in the country to WHO 

(World Health Organization), which spreads through 
a virus called coronavirus; this disease has a similar 
symptom as pneumonia on the human body, i.e., fe-
ver, tiredness, and dry cough, it spreads from one per-
son to another by the droplets of the person’s nose or 
mouth, the virus was so powerful that when a person 
who is already COVID positive sneezes around some-
one else who is not infected with the virus then the 
risk of the person who is not infected with coronavi-
rus increase to become COVID positive (Government 
of Karnataka, 2020). So, the chances of spreading the 
virus increased by touching the surface and object be-
cause the coronavirus’s capacity to stay active on any 
object is up to 72 hours (Ministry of Health and Fam-
ily Welfare, 2020). Because of such strong capacity, the 
virus started spreading quickly amongst China as well 
as overseas. The spread of the virus affected millions 
of people worldwide. Thousands of people died within 
the first quarter of the year 2020. By March 11, 2020, 
WHO declared COVID-19 as a global pandemic due 
to such dramatic effects? August 14, 2020, coronavi-
rus has infected 21 million people worldwide, and 7, 
58,102 people have died due to COVID-19 (World O 
Meter, 2020).

Different Countries in the world faced different 
problems during this pandemic time; even the medi-
cally advanced countries cannot save themselves from 
this pandemic. 

It changed the situation of the whole world in a 
matter of weeks, the spread of the virus has seen sig-
nificant threats to various industries across the globe, 
many countries ceased their international and domes-
tic travel, and eventually, it affected the tourism and 
hospitality industry of those countries, and they had 
to shut down their operation to survive in this zero 
customer phase (UNWTO, 2020), and after when 
COVID-19 being declared as a pandemic, govern-
ments of all the countries took every possible step to 
stop the spread of this virus and among those steps 
there were many extreme decisions like people who 
are travelling will have to follow a mandatory quar-
antine of specific days decided by the government of 
respective country after traveling from one location to 
another within the country or abroad, places which 
were generally used for the purpose of social gather-
ings, there and at all the other places also people will 
have to maintain social distancing, various travel re-
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strictions were imposed so people don’t travel until its 
necessary and there were many more rules and reg-
ulations were applied, which eventually resulted into 
fall in the number of consumers as well as cancella-
tion and withdraw of future and existing trips of the 
customers in the tourism and hospitality industry, and 
that created a significant impact on worldwide eco-
nomic development, stated Bakar & Rosbi.

This study can be considered a need of the hour 
because the industry is highly significant and its di-
verse industries; it is an essential factor in the eco-
nomic growth of any country in the world. It currently 
provides approximately 10% of jobs worldwide, which 
is also one reason why the tourism and hospitality 
industry is amongst the largest job providers and the 
energy industry. However, tourism and hospitality are 
not considered a necessity for people, so they fluctu-
ate because of pandemics like COVID-19. Ultimate-
ly, it affects the economy of the country, according to 
Chang, McAleer, & Ramos. Moreover, to deal with this 
pandemic, by April 20, 2020, worldwide 97 locations 
(45%) completely or partly closed their boundaries for 
visitors, 65 locations (30%) completely or partly can-
celed their international flights and 39 locations (18%) 
enforce boundary closures in a more distinguished 
way by restricting tourist travel via particular host 
countries. These steps by the government were good 
for the well-being of citizens by stopping the spread of 
the virus. However, the closing of the borders stopped 
the arrival of tourists into the cities and economically 
affected the people who were working in the tourism 
and hospitality industry, whose only source of income 
was through the tourists visiting their cities. (UNW-
TO World Tourism, 2020). Moreover, as predicted, the 
closing of these borders resulted in a fall in the num-
ber of tourists by 22% in Q1 (First Quarter) of 2020. 
A decline of 60-80% is expected by the end of the year 

2020 if we compare it to the data of 2019; in world 
tourism, 67 million fewer international tourists have 
traveled till March 2020, which resulted in the loss of 
US$80 billion. If the situation remains the same, then 
this can result in a loss of 850 million to 1.1 billion 
international tourists, which will economically affect 
a loss of US$910 billion to US$1.2 trillion in export 
revenues from tourism. If we talk about the job mar-
ket, then 100 to 120 million direct tourism jobs are at 
risk worldwide because of COVID-19; this is by far the 
worst crisis that international tourism has faced since 
1950 (World Tourism Organisation, 2020).

WTTC data shows the significant impact of the re-
cent COVID-19 outbreak on the Travel, Tourism, and 
hospitality sector with analysis and to survive in these 
times, WTTC has also asked different countries whose 
tourism and hospitality industry has a major share in 
their GDP to be prepared with their recovery plan to 
minimize the impact, WTTC is also suggesting differ-
ent modifications in the industry, such as individual 
country should remove the barriers they have put on 
traveling right now to increase the number of arriv-
als, different kind of incentives should be provided to 
the industry, relief in the tax payments should also be 
provided, hotel and restaurants should create more 
tourist-friendly environment. Hence, tourists feel safe 
to visit their place in the time of the pandemic (Eco-
nomic Times, 2020).

1.1 Indian tourism and hospitality industry
Figure 1 shows the Indian tourism and hospitality 

industry is a mixture of 5 different forces.
India is known for its cultural diversity; it is a mix-

ture of Hinduism, Buddhism, Sikhism, Islam, and 
Christianity [1]. India attracts local tourists as well as 
tourists across the globe for its heritage and cultural di-
versity. There are 38 world heritage sites in India, which 

Fig. 1. Indian tourism and hospitality industry is a mixture of 5 different forces.
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increases international tourism in the country, stated 
Kumar. Tourism and hospitality Industry of India is 
known for country’s rich culture, historical and her-
itage places, along with different climates in different 
cities, and because of this attractions the Indian hospi-
tality and tourism industries have grown as one of the 
main drivers of nation’s development in India’s services 
industries, and large number of people are working un-
der tourism and hospitality industry to make it a crit-
ical driver for country’s growth, which makes tourism 
a major employment generating industry along with 
increasing foreign exchange in the country, as of 2019 
8.1 per cent of the country ‘s overall workforce was pro-
vided by tourism and hospitality industry, The figure is 
projected to increase by two per cent annually to 52.3 
million jobs by 2028, and because of such large con-
tribution, India is considered as a country whose tour-
ism and hospitality industry contributes a significant 
amount of share in its GDP and As per WTTC, India 
placed 3rd in 2018 as regards the overall contribution 
of tourism and hospitality industry to GDP; India even 
placed 34th in the 2019 World Economic Forum’s Trav-
el and Tourism Competitiveness Report (Indian Brand 
and Equity Foundation, 2020) [2]. 

According to the data (The Ministry of Tourism-2019) 
[3], in India, 31.30 million people traveled between Jan 
2017-December 2019, out of which10.04 million people 
traveled in 2017, 10.56 million people traveled in 2018 
with a growth of 5.2% in the number of arrival and 10.70 
million people traveled to India in 2019 with a growth of 
2.2% in the number of arrivals, tourism and hospitality 
industry does not depend on the people who visit India 
for holiday and leisure [4]. However, other sectors also 
have an essential contribution towards the total revenue 
generation of India’s tourism and hospitality industry. 
The classification of those sectors can be done according 
to the purposes of tourists visiting India, so the classifi-
cation of the purpose of tourists visiting India in the year 
2019 is as shown in Table 1:
Table 1
The purpose of tourists visiting India in the year 2019

Number of People Travelled 
in 2019 (10.70 Million) Purpose of Travel

62.40 % Holiday and Leisure
16.30% Business and Profession
16.30% Indian Diaspora
6.1% Medical
1.7% Unknown Reasons

(Ministry of Tourism, India, 2019)

The tourism and hospitality industry is considered 
as one of the key drivers of the country’s economy be-
cause the Indian tourism and hospitality industry’s 
total contribution towards India’s GDP was 15,24,000 
crores (US$ 234.03 billion) in 2017, which is expected 
to rise to 32,05,000 crore (US$ 492.21 billion) by the 
end of the year 2028; which says that India’s tourism 
and hospitality industry contributes approx [5]. 7% to 
its total GDP and COVID has put major setback in the 
process of reaching 16% by the year 2028, it is expect-
ed that the tourism and hospitality industry will re-
cover faster than the country’s GDP once the pandem-
ic is over, but till then it has become a challenge for 
this industry to survive in this pandemic time, also at 
the end of 2019, the tourism and hospitality industry 
of India was ready to expand its existence of tourism 
and increase the growth as well as its contribution to 
the GDP without any worry of a threatening pandem-
ic to the Indian tourism and hospitality industry [6]. 
However, the entry of COVID-19 in December 2019 
ruined the plans and strategies designed to grow the 
tourism industry and its plan to achieve one percent 
share in the world’s international tourist arrivals by 
2020. Moreover, the Indian government planned to 
achieve a target of 20 million international tourist ar-
rivals and increase the earnings from the foreign ex-
change by the end of the year 2020. However, even that 
strategy did not work due to COVID-19 (News Vibes 
of India, 2020).

1.2 Effects on tourism and hospitality 
industry

When the year 2020 started, India was all set to 
boost its tourism and hospitality industry towards fur-
ther development and growth by increasing its share 
in India’s GDP and providing more jobs. However, the 
Indian tourism and hospitality industry was not aware 
of the adverse effect of this global pandemic COVID; 
India confirmed its first case of COVID in Kerala in 
the first month of 2020, which is also one of the fa-
vorite international tourism locations by Kumar. After 
that, slowly and gradually, the virus started spreading 
across the country and resulted in thousands of deaths 
[7]. So, on March 21, 2020, the Indian government im-
posed rules and regulations like lockdown and social 
distancing in the country, affecting every possible in-
dustry, including the tourism and hospitality industry, 
due to the lockdown of the whole nation, the inter-
national and domestic travel was banned across the 
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country, the Social distancing and lockdown imposed 
by the government due to COVID-19 involved acts 
like eliminating community gatherings, preventing 
public areas, limiting domestic as well as internation-
al journeys [8]. Eventually, it also significantly affect-
ed how people encounter and assess relaxation and 
tourism experiences such as hiking, sporting activity, 
ecological tourism, and even individual facilities such 
as spas, dining, concierge services, social distance, or 
even physical distance can affect tourists’ opinions of 
medical hazards, vulnerability and negative travel ac-
tivities, observed Sigala [9].

The Indian tourism and hotel market is extreme-
ly labor-intensive and one of the main actual and po-
tential work producers, as well as one of the several 
capital-intensive industries that need a significant 
amount of their capital allocated as cash flow, mean-
while this same sector gives job to great amount of 
people, and the hotel owners are responsible for look-
ing after those workers in this time of the pandemic, 
which includes the payment of salary and safety from 
COVID-19 of people working in the premises on reg-
ular basis, on the other hand people are not willing 
to travel to save themselves from coronavirus, which 
resulted in to cancellation of customer’s international 
and domestic tours and hotel booking as well as de-
mand for refunds which created a lack of cash flow 
in the business because new income is not generating 
in this time of the pandemic, and that is the prima-
ry reason why the working capital is draining rapidly, 
and many of the people working under tourism and 
hospitality industry are losing their jobs (HOSPIBUZ.
COM, 2020) [10].

Indians usually travel in April to July, October, 
and December for a holiday, whether it is domestic 
or international. In the same season of 2019, almost 
28 million people traveled internationally, and 1.8 bil-
lion people traveled within the country; on the other 
hand, the same April to July holiday season of 2020 
took an enormous hit of about 80 to 100% due to the 
spread of the virus, only people who had to travel for 
their job or profession are traveling and that too in an 
indispensable condition otherwise most of the multi-
national companies has given work from home to its 
employees, and because of that important portion of 
earning for the airline industry and hospitality indus-
try through people who were traveling for work got 
stopped. Those who were providing cruise tourism 
experience are completely on standby; no interna-

tional or domestic festivals and events are happening. 
Many people used to travel around (Tourism Break-
ing News, 2020) [11]. Also, the experience of tourism 
differs from person to person, the way of providing 
service by the service provider plays an essential role 
in overall tourism experience, it influences major fac-
tors like customer’s taste, point of view, emotions, but 
after COVID-19 the way of providing the services has 
to change because now the customer would be look-
ing at the things differently, e.g., service providers will 
have to focus more on cleanliness, maintaining social 
distance in the premises, extra safety measures for 
possible medical emergencies, which will eventually 
increase the cost for respective hotel and restaurants 
, as observed by Bakar & Rosbi, and this extra cost is 
necessary because customers’ way of looking at the 
service provided to them is a major factor on which 
the success of a business depends, before COVID-19 
customer’s priority while judging the hotel was fra-
grance in the hotel, interior, easy connectivity, Wi-Fi 
access, complimentary services, play zones and things 
like that, but the pandemic has changed the mentality 
and point of view of the people, now they are look-
ing for things like sanitization of the facility is done 
on regular basis or not, emergency medical services 
are available or not, what safety precautions are taken 
by the hotel, what steps they are taking to make their 
customers safe from COVID-19, social distancing is 
maintained inside the hotels and restaurants or not, 
this way this pandemic changed the people’s percep-
tion of looking at tourism and hospitality industry, 
studied Assaf & Scuderi. Moreover, the price of the 
services will also increase due to many obvious rea-
sons like maintaining more cleaning than the usual 
and regular sanitization in the premises, use of PPE kit 
at several places, they will also have to partly refurbish 
their premises to maintain the norms of cleanliness 
and safety from COVID-19, allotment of rooms would 
also be much lesser than the usual days to maintain 
social distancing in the premises, and all these factors 
will eventually increase the cost to respective hotels 
and restaurants; therefore, to cover that cost, the prices 
will also rise, in a study by Assaf & Scuderi [12].

And all this planning of strategies and changes can 
be applied after government allow the tourism and 
hospitality to open their services for customers but be-
fore that, in this pandemic time the hospitality indus-
try needed to find an alternative to generate the reve-
nue for surviving, and to do that slowly and gradually 
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many hotels started providing future bookings at a 
discounted rate, and different vouchers, like one hotel 
in Shimla, was providing a booking window of 1 year, 
which means a person can visit the hotel at any time 
till the end of 1 year from booking date; also many 
hotels started converting their premises as a quaran-
tine centre, they started giving rooms to COVID pos-
itive patients for 14 days to quarantine themselves in 
their hotel, like Ahmedabad Municipal Corporation 
(AMC) permitted 60 hotels in Ahmedabad to convert 
their premises into quarantine centres and that creat-
ed a cash-flow in the business to survive, and because 
of COVID-19, this new innovation to survive came in 
hospitality industry (Pranav Mukul, 2020) [13].

2 Research methodologies
The proposed research of how COVID-19 is affect-

ing the tourism and hospitality industry is the com-
bined approach of both qualitative and quantitative re-
search approach; the sample size of the research is 473, 
which represents people from different age groups, 
gender, profession, and income group, in this research, 
we are considering sanitization and safety measure-
ments taken by hotels, restaurants and tourism cities 
to analyze the approach of customers towards tourism 
and hospitality industry after the pandemic, and to 
do so we conducted an online survey by using google 
forms as a tool of data collection, the conducted sur-
vey was not restricted to any gender or income group 
or profession, people from all the groups were allowed 
and included to be a part of this research. While send-
ing out survey forms, we included general questions 
like gender, occupation, age, level of education, yearly 
income, what used to be their choice of location for 
a holiday before COVID-19, how much they yearly 
spent on holiday, how they plan their holiday trip, to 
understand the basic details and reliability of partici-
pants, also we did not ask the name of a participant to 
maintain the anonymity and privacy of a participant, 
which helped us to get an accurate data [14].

Further, we asked participants to rate the following 
safety and sanitization measurements on a Likert scale 
of 1 to 5, where one was not important. Five are most 
important to understand the importance of safety and 
sanitization parameters from the customer’s perspec-
tive and test the hypothesis [15].

Questions asked on Likert scales: 
• Government’s Approval about the particular place 

is safe to visit, travel, and stay.

• Compulsory for hotel staff to wear PPE kits while 
providing service to the customer.

• Compulsory to wear masks and gloves for every 
hotel staff member while talking to customers or 
providing service to them.

• Use of disposable menu as well as crockery items 
at restaurants.

• Sanitization of the hotel facility regularly.
• Compulsion of Wearing Mask for Guests staying in 

the hotels and other accommodation units.
• Availability of Emergency Medical Service at hotels 

and cities.
• Temperature Record of every guest and staff mem-

ber entering the hotel.
• COVID-19 test of staff regularly.
• Use of the Arogya Setu app while checking into the 

hotel.
• Use of digital money to maintain the zero-touch policy.
• A gap of 2 to 5 meters between two tables at the 

restaurant.

Hypothesis:
H0 (Null Hypothesis): “There is no relationship 

between safety measurements taken by premises and 
change in tourists’ number,” as observed by Zenker & 
Kock, Sharma & Nicolau.

H1 (Alternative Hypothesis): “There is a signifi-
cant relationship between safety measurements taken 
by premises and change in tourists’ number”(Baum & 
Hai, 2020) [16].

Several papers were providing qualitative analysis 
of the same research question. However, some of them 
focused more on tourism and less on COVID-19, while 
some were focusing more on COVID and less on tour-
ism [17]; there was a lack of balance between the two 
factors. Moreover, they all were qualitative studies, and 
no quantitative data was used to prove their assump-
tions and suggestions are reliable. However, there is a 
possibility of some gaps in this research due to a lack of 
understanding of respondents regarding this research 
topic and misunderstanding the questions asked in the 
survey [18]. However, the analysis through Friedman 
survey shows that the parameters we have taken in this 
research have a significant effect on the tourism and 
hospitality industry after the pandemic [19].

Friedman’s test is used to test the difference be-
tween different parameters. Here, we have compared 
the mean rank of all the 12 parameters of safety and 
sanitization, in which Out of all the 12 parameters, 
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three particular parameters, 1) Compulsory for every 
staff member to wear mask and gloves, 2) Sanitization 
of the facility regularly and 3) Availability of emergen-
cy medical services has higher mean rank than the 
others, through which we can derive that these three 
parameters are the most important factors that tourists 
look for when they are visiting any hotel, restaurants 
or tourist city under tourism and hospitality industry 
after the COVID-19 pandemic [20].

3 Result and discussion
Table 2 shows that sanitization of the facility regu-

larly has a high mean score of 4.56, followed by Avail-

ability of Emergency Medical Service with a mean 
score of 4.53. Compulsory to wear mask and gloves 
for every staff member of hotels has meant a score of 
4.51. It shows that this three statement has high signif-
icant and preferred more by the respondents. Use of 
the Aarogya Setu app while checking into a hotel has 
a mean score of 3.92 has the minimum score. Al the 
other statements have a mean score of more than 4.

Table 3 shows that sanitization of the facility 
regularly has a mean rank score of 7.35. Compul-
sory to wear mask and gloves for every staff mem-
ber of hotels has rank means a score of 7.17. Third, 
comes Availability of Emergency Medical Service 

Table 2
Non-parametric tests

N Mean Std. Deviation Minimum Maximum
“Indian Government’s Approval on Safe to Visit Tourist 
Place.” 473 4.31 1.006 1 5

“Compulsory for staff to wear PPE kits.” 473 4.13 1.116 1 5
«Compulsory to wear mask and gloves for every staff 
member of hotels.» 473 4.51 .941 1 5

“Use of disposable menu as well as crockery items at 
restaurants.” 473 4.29 1.014 1 5

“Sanitization of the facility regularly.» 473 4.56 .891 1 5
“Compulsion of Wearing Mask for Guests staying in the 
hotels and other accommodation units.” 473 4.37 .978 1 5

“Availability of Emergency Medical Service” 473 4.53 .868 1 5
“Temperature Record of every guest entering the hotel.” 473 4.42 .969 1 5
“COVID test of staff regularly.» 473 4.40 .949 1 5
“Use of Arogya Setu app while checking into the hotel.» 473 3.92 1.254 1 5
«Use of digital money to maintain the zero-touch 
policy.» 473 4.32 .955 1 5

“Gap of 2 to 5 meters between two tables at restaurant” 473 4.44 .896 1 5

Table 3
Friedman test

Ranks
Parameters Mean Rank
“Indian Government’s Approval on Safe to Visit Tourist Place.” 6.29
“Compulsory for staff to wear PPE kits.” 5.71
«Compulsory to wear mask and gloves for every staff member of hotels.» 7.17
“Use of disposable menu as well as crockery items at restaurants.” 6.20
“Sanitization of the facility regularly.» 7.35
“Compulsion of Wearing Mask for Guests staying in the hotels and other accommodation units.” 6.50
“Availability of Emergency Medical Service” 7.16
“Temperature Record of every guest entering the hotel.” 6.76
“COVID test of staff regularly.” 6.61
“Use of Aarogya Setu app while checking into a hotel.» 5.15
«Use of digital money to maintain the zero-touch policy.» 6.35
“Gap of 2 to 5 meters between two tables at restaurant” 6.75
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has means score rank mean score with 7.16. It 
shows that the above three statements have a high 
rank mean score when compared to other state-
ments.

The ranks of these three marked parameters are 
coming high as compare to others. So, we want to test 
it further if there lays any statistically significant dif-
ference. we applied a post hoc test called “Wilcoxon 
Signed Ranks Test. “Since we have 12 groups in total, 
there would be 66 comparisons in all, and hence the 
new p-value would be 0.05/66 = 0.00076 (Bonferroni 
Correction)

Table 4 shows that there lies a difference among 
these rankings given by the customer. We have applied 
the Non-Parametric Friedman test here.

Compulsory to wear mask and gloves for every 
staff member of hotels To find out the exact differ-
ences amongst groups, we applied a post hoc test 
called Wilcoxon Signed Ranks Test and compared: 
“Compulsory to wear mask and gloves for every staff 
member of hotels” “with all other groups. Except for 
“sanitization of the facility regularly” & “availabili-
ty of emergency medical services as well for “gap of 
2 to 5 meters between two tables at restaurant” and 
“Temperature Record of every guest entering the ho-

tel” and “COVID test of staff regularly” It is coming 
statistically significant. Sanitization of the facility 
regularly

We applied a post hoc test called Wilcoxon Signed 
Ranks Test to determine the exact differences amongst 
groups as shown in Table 5. We compared: “sanitiza-
tion of facility regularly” with all other groups. Except 
for “Compulsory to wear mask and gloves for every 
staff member of hotels”& “availability of emergency 
medical service,” It is coming statistically significant. 
Availability of Emergency Medical Service

We applied the post hoc test called Wilcoxon 
Signed Ranks Test to determine the exact differences 
amongst groups as shown in Table 6. We compared: 
“availability of emergency medical service” with all 
other groups. Except for “Compulsory to wear mask 
and gloves for every staff member of hotels”& “san-
itization of the facility regularly” and “Gap of 2 to 5 
meters between two tables at restaurant “It is coming 
statistically significant.

 Statement on ethical issues
Research involving people and/or animals is in full 

compliance with current national and international 
ethical standards.

Table 4
Wilcoxon signed rank test

z Asymp. Sig. 
(2-tailed)

“Indian Government’s Approval on Safe to Visit Tourist Place.” - «Compulsory to wear mask and 
gloves for every staff member of hotels.» -5.840b .000

“Compulsory for staff to wear PPE kits.” - «Compulsory to wear mask and gloves for every staff 
member of hotels.» -8.694b .000

“Use of disposable menu as well as crockery items at restaurants.” - «Compulsory to wear mask and 
gloves for every staff member of hotels.» -6.267b .000

“Sanitization of the facility regularly» - «Compulsory to wear mask and gloves for every staff 
member of hotels.» -1.531c .126

“Compulsion of Wearing Mask for Guests staying in the hotels and other accommodation units.” - 
«Compulsory to wear mask and gloves for every staff member of hotels.» -5.042b .000

“Availability of Emergency Medical Service” - “Compulsory to wear masks and gloves for every staff 
member of hotels.» -.432c .666

“Temperature Record of every guest entering the hotel.” - «Compulsory to wear mask and gloves 
for every staff member of hotels.» -2.625b .009

“COVID test of staff regularly.» - «Compulsory to wear mask and gloves for every staff member of 
hotels.» -3.406b .001

“Use of Aarogya Setu app while checking into a hotel.» - «Compulsory to wear mask and gloves for 
every staff member of hotels.» -9.695b .000

«Use of digital money to maintain the zero-touch policy.» - «Compulsory to wear mask and gloves 
for every staff member of hotels.» -5.028b .000

“Gap of 2 to 5 meters between two tables at restaurant” - “Compulsory to wear mask and gloves 
for every staff member of hotels.» -2.421b .015
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Abstract
The active social media users across the globe have passed 
the 3.8 billion mark. Platforms like Facebook, Reddit, Insta-
gram, Twitter, and more are an ocean full of opinions and 
views. With over 500 million tweets being generated daily, this 
enormous volume of data can offer very prominent insights 
and allow organizations and businesses to make strategic de-
cisions. The COVID-19 pandemic has changed the landscape 
of learning and education dramatically. With a sudden devi-
ation from the classroom in many parts of the world, some 
wonder if the adoption of online learning will continue with 
the outbreak of the post-epidemic epidemic and how such 
a change could affect the global education market. The crux 
of the problem is how we need to analyze vast amounts of 
data efficiently. We chose to employ advanced ML and NLP 
techniques to analyze the sentiment of the masses on digital 
learning and important extracting demographic information 
from them. In this paper, we will make an effort to understand 
the orientation of the academicians towards the recent online 
education adoption. We will collect the data from the tweets 
using the trending tags of COVID-19 and Online classes.
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1 Introduction
The term ‘Social Media Analytics’ means the sci-

ence of extracting important hidden information with 
large amounts of informal and poorly constructed 
social media data to enable informed and insightful 
decisions.

A study suggests that the current active social media 
users across the globe in 2020 is around 3 billion and 
is predicted to only grow in the coming years. These 
users are spread across social media platforms such as 
Twitter, Facebook, Reddit, etc. With the backing up of 
vast amounts of data at our disposal, it is only smart to 
design and engineer a tool scientifically to analyze the 
data containing people’s views and opinions and use 
them to make decisions. In these extraordinary times 
of the COVID-19 pandemic rattling the world, it be-
comes extremely important to study and understand 
the sentiments and behavior of the people across the 
world engaged in various sectors [1]. 

One among the various sectors, which have been 
badly affected by the pandemic, is the Education sec-
tor. In this pandemic, how physical teaching has dra-
matically moved towards virtual learning is noticeable 
and has resulted in divided opinion among people 
voicing their views positively, negatively, and some be-
ing neutral. With the adoption of online learning, it is 
important to study and analyze how this major rehaul 
in education has impacted its people. With the recent 
development in social media usage, the generated data 
is being used in multiple areas like politics, sports, 
health, entertainment, shopping, education, and more. 
Social media is used by businesses to get insights into 
customers’ feedback, likings, and more; there are sev-
eral benefits of Social Media: Communication, Infor-
mation sharing, Research Media, Business Marketing, 
Discussion platforms, Reviewing, and more [2]. 

The Data Analysis applies satirical methods to 
evaluate data and draw significant insights. Some of 
the statistical methods used to conclude the data pro-
vided include multiple regressions, Logistics regres-
sion, ANOVA, etc. The architecture and the tools used 
for the analysis play a vital role in the analysis outcome 
[3]. Every type of method requires different forms of 
data to be fed. Hence, the pre-processing of the data 
is varied from method to method. Some of the popu-
lar transformation and extraction tools used in social 
media analytics are- IBM’s many eyes, Google trends, 
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Google Fusion Tables, Twitter Feeds, Zoho Reports 
[4].

2 Literature review
With increasing attention towards the sentiment 

analysis in social media, various researches on the 
users’ attitude are being analyzed using the hash tags 
such as #Coronavirus Outbreak, #COVID19 using the 
algorithms Naïve Bayesian Classifier and NLP library 
nltk for Python [5].

Social media is a great source of information and 
opinions for many users. It is a great spring of public 
perception and behavior analysis on social trends. The 
data can be derived from the APIs and further ana-
lyzed in Google Colab notebook using Python [6].

A huge crisis of coronavirus pandemic has invad-
ed the world. People are bursting with panic and mass 
fear as time progresses, which call for discovering ef-
fective analytical methods to extract mass sentiments 
using machine-learning algorithms by using the abun-
dant twitter data available [7].

With the increase in the ease of internet access, 
people wanting to learn while earning and in their free 
time, the scope of online education has widened. It is 
considered that as time progresses, the majority of the 
institutions will start providing a full-fledged online 
course for higher education [8]. Everyone who wants 
to learn is a potential student. The course assessment 
designed for an online course is relatively easier to 
pass. It could be a disservice to involved people. With 
the drastic increase in social media users, it is consid-
ered a very important source of data. Businesses ana-
lyze the social view of their product or service. Due to 
the COVID-19 pandemic, social media is even more 
active, and hash tag topic searching is efficient and an 
effective way to analyze data using Twitter API. Fur-
ther, sentiment analysis can be carried out [9]. A study 
was conducted on several students, who were asked 
to attend the classroom teaching, and further tests 
were conducted. Further, a similar evaluation was on 
students who attended a fully online course and the 
key factors- All these factors may not directly result 
in higher grades in the exams but have a stable GFI- 
Goodness-of-fit index that makes it a good judgment 
criterion. It was concluded that classroom teaching 
was more effective than a fully online course. Howev-
er, the quality of education of an online course could 
be improved by developing better note-making prac-
tices and a better learning environment [10].

The extraction and usage of geospatial data on 
Twitter can be used to produce valuable information. 
The extraction and analysis are done through sever-
al stages, including crawling, storing, analyzing, and 
visualization [11]. The study focuses on exploratory 
processes and the development and improvement of 
extraction techniques, steps, and analysis of the geo-
spatial Twitter data. The open-source and the public 
nature of the data allow easy and effective trend anal-
ysis possible [12]. The trend analysis is very effective 
on the data generated by Facebook and helps in topic 
analysis. Based on the evaluations, the applied cluster-
ing algorithm to detect the trending topics was very 
greedy. Further usage of algorithms like LDA models, 
which perform LSA- latent semantic analysis and data 
tracking for a longer duration, results in a better re-
sult; Pablo experimented with multiple variations of 
the Naïve Bayes classifier to analyze the polarity of the 
tweets generated by Twitter. The most famous varia-
tions are Baseline and Binary. In baseline, the model 
classified tweets as positive, negative, and neutral. At 
the same time, in binary, the classification was done 
only as positive or negative [13].

The data from Twitter has also been used to adopt 
content recommendations by news firms to under-
stand the topics and interesting news of Twitter users. 
The type of tweets read, people being followed, and 
tweets being retreated have been used to recommend 
the users [14]. High value, high performance, and 
highly opinionated data are considered important in 
many cases, which can be obtained by ranking the 
tweets. Topic recognition has been a very powerful 
technique in doing this. The two important Web 2.0 
technologies - Twitter and RSS - Simple Syndication 
have been used to generate a good model of real-time 
news recommendation. Some experiments reveal 
that opinion retrieval performance is transformed 
when there are links, retweets, mentions, number of 
followers taken into the count of a Twitter user [15]. 
The strength of the opinion is biased while doing mar-
ket research. The wide scope of social media and the 
huge volumes of data generated by social media has 
created the opportunity to use big data analytics. The 
data generated is a source of valuable information for 
several businesses. The very famous and advanced 
big data analytics tools for social media are - Keyhole, 
Edger, Google Analytics, Buzz Sumo, Brand watch, 
Agora Pulse, Apache Flume, and more. The most im-
portant aspect of social media analytics is doing timely 
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predictions or live predictions [16]. Being able to do 
live predictions is of great value to businesses like TV 
Operators, advertisers, and others. The real data can 
be used to understand the popularity of the VOD - 
Video-on-demand services for a broadcaster and con-
tent pricing strategy, and content delivery strategy can 
be formulated and used. 

Support Vector Machine (SVM), Bayesian Net-
works (BN), and Decision Trees (DT) are the most 
used techniques in the area of social media analyt-
ics, according to the research papers and articles be-
tween 2003 and 2015. The major domains in which 
various data mining techniques are used for research 
and analysis are- Business and Management, Educa-
tion, Finance, Medicine and Health, Government, and 
the Public sector [17]. The experiments carried out by 
M. S. Neethu show that the Naïve Bayes classifier per-
forms best over Maximum Entropy in classification. 
Pak and Paroubek suggested it, using a model that cat-
egorizes tweets as positive, negative, and neutral us-
ing Twitter API, based on the Naïve Bayes model and 
using features like N-gram, similar to the practices of 
this paper. Emoticons or emesis add up as noise to the 
input of the Classification Model. It has a huge impact 
on an SVM classifier, but not much on a Naive Bayes 
classifier. Sentiment Analysis can be divided into the 
following tasks
• Subjectivity Classification
• Sentiment Classification

Subjective classification is further divided into Ob-
ject Holder Extraction and Object/Feature Extraction.

Subjective classification deals with the classifica-
tion of sentences into opinionated and indifferent/ 
neutral sentences. In contrast, Sentiment Classifica-
tion deals with the type of emotion- positive, negative, 
and neutral. Using Twitter data, Cross-lingual senti-
ment analysis can also be carried. Cross-lingual senti-
ment classification refers to acquiring the sentimental 
resources from a resource-abundant language to a lan-
guage lacking resource. Text blob library available in 
Python is one of the easiest ways to do sentiment anal-
ysis on large data quality. Using the Tweedy library, 
tweets can be directly downloaded from Twitter.

The rapid propagation of opinions and negative re-
views on a product can impact the company or service 
majorly. There have been multiple cases in which the 
companies have faced heavy losses in their businesses 
and services. They have again used social media to do 
damage control to understand the root of the prob-

lem and fix the crises by formalizing and analyzing 
big data generated by social media. Consumers can 
use sentiment analysis methods to find out about the 
products they want to buy reviews on the product’s 
website can be deceiving. However, Twitter’s analysis 
of the overall product will give a much-unbiased re-
sult. The challenges faced by social media analytics are 
as discussed below-
• Scrapping: Even though the data generated by the 

social media platforms is huge, informative, and 
rich, it is not easily and freely available to businesses, 
like they are available for research and academics.

• Data Cleaning: The data generated by social media 
is unstructured, and data cleaning is a tedious pro-
cess that takes up most of the time.

• Data Analytics: The researchers face many issues 
while analyzing the data that has been procured, 
dealing with the foreign words, slangs used short 
forms of the words, as the nature and form of the 
language is ever-evolving.
Various ensemble techniques can be used for 

modeling text data. The ensemble can be done in 
two methods - Fixed rule ensemble and Meta classi-
fier. In a Fixed rule, ensemble there is a common rule 
for a combination of results from individual models 
that include voting rule, addition rule, max rule, and 
product rule. In the Meta classifier, the outputs from 
the models, the class labels are observed as the new 
features being learned. Considering many models and 
evaluating them based on the sliding window Kappa 
Statistics, Stochastic Gradient Descent (SGD) based 
models perform the best when used with appropriate 
learning function.

Opinion mining on the huge data generated by So-
cial media presents a great opportunity to target spe-
cific marketing like age, gender, locality, etc. In broad 
terms, Opinion Mining is the science of using textual 
analysis to understand the drivers of social emotions.

3 Methodologies

3.1 Data description and collection
The data was collected from the social media plat-

form Twitter. It was done by using the API Key and 
Secret Keys provided by the Twitter Developers plat-
form. The tweets are a humongous source of opinions. 
The tweets have been retrieved using the trending 
hash tags, which were online education-related and 
trending. The Twitter developer platform allows users 
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to openly access APIs, tools, and resources that enable 
the interested developers to harness the Twitter data. 
Standard APIs are available to developers whose ac-
counts are accepted by Twitter when provided with 
a genuine reason for usage. With the standard APIs 
functions like tweet retrieval, post-retrieval, pull pub-
lic account information, retrieve trends and follow, 
search and get users. Premium API is an advanced and 
paid platform with scalable and advanced functions. 
Other commercial APIs available are Enterprise API, 
Ads API, Twitter for websites, Twitter Developer Labs.

3.2 Data preparation and sentiment analysis
All of the Twitter data that was trending and includ-

ed the hash tag provided was a desirable source. The 
tweets were downloaded using the Tweedy library in 
Python into a json file format. All the trending tweets 
containing the hardcoded hash tag were downloaded 
and passed on further to sentiment analysis. 

The emotion determination behind the words is 
sentiment analysis; this is done by assigning strength 
to the words and assigning polarity to positive, nega-
tive, and neutral words, automatically carried out by 
many libraries like Text Blob, NLTK, spacey and more. 
Here, Text Blob was used. The following flowchart ex-
plains the overall steps involved in the sentiment anal-
ysis of the tweets as shown in Figure 1.

4 Results and discussion 
Twitter is a very rich source of social opinions and 

thoughts. Daily, the data generated by tweets is very 
high. Understanding and interpreting the shift towards 
the likes and dislikes of the people towards online edu-
cation resulting from the pandemic crises is analyzed 
using the sentiments displayed by the people as tweets. 
Hash tags like “#online education #pandemic,” “#on-
line classes failed,” “study from home,” “elearning,” 
etc., when analyzed, show much opposition towards 
the now popular method of online education. It indi-
cates that the people are not satisfied with the classes 
that are conducted online for students.

Digging a little deep into the individual tweets, we 
can say that people feel that student dedication, inter-
action, and seriousness are prominent in classroom 
teaching and is fairly absent in online education.

With the rise in COVID-19 cases and the increase 
in deaths, people’s general viewpoint and conduct are 
to stay in their safety zones. They prefer staying at 
home and get done with their commissions, includ-

ing education. So, we notice that under the hash tags 
like “Online Clases” and “Online Education,” we find 
much positive inclination towards online education.

Table 1 shows the compares the three most pop-
ular libraries in Natural Language Processing in Py-
thon- NLTK, Text Block, and SpaCy. NLTK (Natural 
Language Toolkit) is used for token making, lemma-
tization, stemming, parsing, POS marking, etc. This 
library contains tools for almost all NLP activities. It 
is one of the oldest and the bulkiest python libraries. 
NLTK does not analyze/split the sentences according 

Fig. 1. Flowchart of various steps involved in sentiment analysis 
of tweets
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to the semantics structure of the text. SpaCy is a great 
NLTK contestant. These two libraries can be used 
for the same purposes. It has a reserved number of 
languages available; it collects the most suitable and 
quickly usable text analytic tools. Text Blob is a Python 
library for processing text data. It provides a consistent 
API for accessing common language processing func-
tions (NLP) such as tagging in the speech part, noun 
phrase removal, sentiment analysis, and more.

The word cloud was created by using the tweets 
retrieved under the positive and negative sentiment 
category also removing the stop words, as shown in 
Figures 2 and Figure 3. It can be said that people sup-
porting online education say that the online mode of 
education is safe, easy, effective, flexible, cost-efficient, 
and comfortable. While others argue that the online 
education model was inefficient, lacked discipline, 
was prone to dropouts, difficult, doubts were not 
cleared much effectively, required immense commit-
ment, interactions were low, and most importantly, a 
practical way of learning was missing. Not many users 
agreed on online education being as efficient as class-
room teaching.

Fig. 2. Positive

Fig. 3. Negative

5 Conclusions
Natural Language processing enriches the possibil-

ity of better decision-making in a sector. It is a rich 
source of behavior and sentiment analysis, enabling 
the decision-makers to understand the needs, de-
mands, and orientation of the users and customers.

Multiple hash tags were used to understand the 
inclination of public interest towards the recent shift 
in education. The extracted tweets using the hash tags 
were categorized into positive, negative, and neutral. 
After inputting several trending hash tags regularly 
and noting the percentage record of the tweet types 
over some time, the negative response percent exceed-
ed the negative and neutral sentiment percentage.

From this, it can be concluded that most people 
support classroom education over online education. 
When a few tweets were further analyzed, it was ob-
served that the users found that classroom education 
was more binding than online education because of 
various distractions and lack of concentration. Many 
Twitter users argued that online education is the fu-
ture in the present situation where social distancing is 
an important norm.

6 Future scopes
This paper’s scope was to understand people’s 

opinions to change the trend and method of education 
using Twitter analysis. The analysis method used can 
be improved by multiple folds. The algorithm used 
can be developed to detect sarcastic tweets also and 
categorize them as negative or positive. Further im-
provements can be done by making use of schematic 
analysis of the tweets. Often, the tweets do not include 
any adjectives, so they are categorized as neutral, even 
though they are not; by analyzing the schematics of 
the sentence, they can be properly categorized. Fur-

Table 1
Comparing few python libraries
Libraries Features
NLTK slow steep 

learning 
curve

Plenty of 
options

compli-
cated

tokeniza-
tion is fast

TextBlob fast gentle 
learning 
curve

Optimal 
options

simple tokeniza-
tion is slow

SpaCy fast gentle 
learning 
curve

Best 
options

simple tokeniza-
tion is fast
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ther, the platforms like Facebook, Reddit, and Tum-
bler can be used for an even broader perspective.
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Abstract
In today’s lifestyle, facial makeup plays an important role in en-
hancing visual attractiveness a nd boosting one’s self-esteem. 
Makeup is known as the second skin of the women, and that 
too lipstick is a soul of the makeup. According to a survey, 
an average urban woman spends almost one year and three 
months of her life just wearing makeup. This much of the time 
is due to decision-making and choosing the best makeup style 
that would fit a particular age, skin complexion, profession, and 
occasion, requiring high imagination and full art. Many makeup 
recommendations systems exist, but no solitary system has ex-
isted to recommend a lipstick color properly to solve this prob-
lem computationally. Therefore, as a tiny step towards helping 
women save their time in decision-making, the proposed mod-
el puts forward an idea of a hybrid recommendation model for 
lipsticks alone. This proposed methodology uses a hidden Mar-
kov model to unleash the possible color of the lipsticks based 
on the given attributes. The collaborative filtering system cata-
lyzes the process to recommend the best lipstick colors using a 
hybrid recommendation model.

Keywords
Hybrid recommendation, Hidden markov model, Collaborative 
filtering, K-means clustering, Shannon information gain
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1 Introduction
With the advent of new technologies, it is easier to 

get suggestions about various aspects ranging from 
which book to buy (Amazon), which movie is must go 

(Book My Show), which stocks to invest in, and the list 
is endless. Such recommendations are feasible using a 
combination of machine learning algorithms.

For the impressive presentations during various 
events, including professional meetings, attending 
conferences, welcoming guests, and everyday chores, 
the focus is more on facial expressions, looks, and 
overall makeup/appearance of the person [1]. Accord-
ing to an Indian newspaper known as Indian mirror, it 
recorded sales of INR356.6 billion in 2009 for the cos-
metic industry, despite the global recession. Studies 
also show that applying makeup enhances one’s visual 
attractiveness; it also positively affects the self-esteem 
of a person, as it gives a younger look and according to 
the ongoing trends.

With such a humungous variety in makeup styles 
and products, it is a huge task to choose a particular 
makeup style or product that will fit a certain face 
for a specific occasion. Hence, there have been many 
makeup recommendation systems that have been de-
veloped. Still, this hybrid recommendation system 
focuses solely on lipstick color, recommended by the 
system by considering attributes such as user’s age, 
skin complexion, his/her profession, and the occasion/
event to be attended [2].

This research aims to apply machine-learning con-
cepts for recommending apt lipstick(s) based on gen-
der, age, profession, and event. Hence, we propose an 
Adaptive Hybrid Lipstick Recommendation System, 
which achieves the following two things and they are:
1) A new data set is built by surveying the usage of 

lipsticks among women of different ages and pro-
fessions. This data set also includes the occasion\
event, for which a particular woman is wearing a 
certain lipstick.

2) A fully automatic hybrid recommendation system 
using collaborative filtering and further using Hid-
den Markov Model (HMM).
The proposed Lipstick recommendation system 

consists of three main steps:
1) Automatic attributes classification of the dataset.
2) Performing clustering for the attributes using 

K-means
3) Hybrid recommendation system, which uses collab-

orative filtering and hidden Markov Model (HMM).
K-means also called Lloyd’s algorithm, is one of the 

pioneered algorithms used widely to resolve the clus-
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tering issue in a very efficient and simple way [3]. The 
method to apply k-means is to categorize a provided 
data set into clusters. Individual K-centers are formed 
for each cluster and intelligently and smartly because 
different places generate a different result. So, for best 
results, centers are placed as far as possible from each 
other. The next procedure is to associate every point 
that belongs to a given dataset to the nearby center. 
After completing all the points, we need further cal-
culation of k-new cancroids, and once again, a fresh 
binding takes place between the nearest new center 
and the same data set points [4]. A loop is created be-
cause k-centers change their location frequently step-
by-step until there is no scope for further change. Al-
gorithmic steps fork-means are:

Let Y= {y1,y2,y3,y4…………………….,yn} be the 
data point set and J={j1,j2,j, jn} is the center sets.
1. Select centers cluster randomly.
2. Find Euclidean distance for every data point and 

cluster center.
3. Then appoint the data point associate with provid-

ed dataset to the minimum distance cluster center.
4. Recalculate the value of the new cluster center 

and distance amongst every data point and freshly 
formed cluster center till no data center will remain 
too reassigned.
There are many advantages of using k-means as 

fast and simple to understand, more efficient, and bet-
ter results when data sets are distinct from each other. 
It has been widely used in a market segment, geo sta-
tistics, computer vision, etc.

The Hidden Markov Model (HMM) is a finite sta-
tistical set of states, where each set is associated with 
the probability distribution. The system in HMM be-
ing modeled is pretended as a Markov process with 
invisible states. Transition probabilities direct transi-
tion among states. The Dynamic Bayesian Network is 
the simplest representation of the HMM model [5]. In 
HMM model, the latent variable is selected for every 
observation and connected through a Markov pro-
cess. Currently, HMM is generalized as triplet Markov 
models and Markov models to permit a more compli-
cated data structure. HMM is used in temporal pat-
tern recognition, gesture recognition, reinforcement 
learning, handwritten, bioinformatics, etc.

Collaborative Filtering (CF), also known as social 
filtering, has been the method most frequently used 
in recommender systems [6], as it filters out the in-
formation or recommends the data to the users by 

using the information that has been recommended to 
the past users. Narrow and general are the two senses 
of CF. The method used in narrower senses CF is to 
automatically collect users’ interests by collecting taste 
information or preferences of lots of users. In general, 
sense CF, the information using a method for filtering 
process involving viewpoints, multiple agents, collab-
orations, data sources, etc. The collaborative filtering 
technique is used for various types of data like min-
eral exploration [7], monitoring, sensing data, finan-
cial data, multiple sensors, web applications, electron-
ic commerce, etc. There are various forms of CF, but 
many systems used two steps:
i. Find out the users whose rating patterns are the 

same as active users.
ii. Calculate active user prediction by using ratings of 

the same thinking users.
These steps are commonly followed in user-based 

collaborative filtering. In item-based collaborative fil-
tering, the steps used are:
i. Formed an item-item matrix and find out the rela-

tions amongst item pairs.
ii. By studying the matrix and comparing it with user 

data, infer the current user taste.
The collaborative filtering types are memory-based, 

model-based, and hybrid [8]. The memory-based CF 
technique used the rating data of users and calculated 
the similarity between items or users. Model-based CF 
technique developed the model by utilizing different 
machine learning, data mining algorithms to deter-
mine the unrated items and user rating. The hybrid 
CF technique combines the model-based and mem-
ory-based CF method or algorithms. Many problems 
arise using collaborative filtering techniques, like Data 
scarcity, Scalability, shilling attacks, Gray sheep, etc. 
This paper has been classified for literature survey 
under section 2, and section 3 is dedicated to a de-
tailed narration of our proposed model. In contrast, 
section 4 is dedicated to the Comparative Analysis of 
our model, and finally, section 5 concludes the paper 
with its future enhancement scope [9].

2 Literature survey
A smart facial makeup recommendation and 

combination system was proposed by Taleb Alash-
kar et al. They categorize the makeup connected fa-
cial attributes that makeup artists acknowledge to 
choose the makeup style. A deep neural network was 
proposed by Taleb et al. by considering a proper en-
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hanced makeup recommendation system. The whole 
structure of the proposed system contains three stag-
es. The first stage categorizes makeup-based facial 
attributes into organized coding. The second stage 
uses these facial attributes as examples rules to su-
pervise the deep neural recommendation model, 
which combines makeup artist knowledge and pairs 
of before-after images jointly. Finally, an enhanced 
makeup combining system is made to visualize the 
makeup style of the recommendation system [10]. A 
manually labeled facial makeup database of before 
and after the image is created. The knowledge base 
system also forms the idea of the makeup artist. They 
evaluated the whole system performance through 
different experimental analyses.

Madeleine presented women’s behavior behind lip-
stick use, O. et al. They found out that the women used 
lipstick to transform their looks and present them-
selves. Still, the choice of lipstick depends on their 
identity and moods [11]. They collected the data of 
one geographical area. Most of their data belonged to 
western Australian society. They found out that most 
women used their self-strategies for the use of lipstick. 
The result shows that lipstick uses plays an import-
ant role in understanding and constructing women’s 
self-identity and appearance in their daily lives.

As presented by Don R., human intention is an 
important key factor in deciding the self-presentation 
technique. The personal presentation skill is the im-
portant practices on beauty judgment. A self-regulat-
ing makeup recommendation system was presented 
by Taleb Alashkar et al. that depend on a deep neural 
network, which jointly considers examples and infor-
mation-based rules [12]. They display the ability of 
their system to recommend a similar type of makeup 
style, which fits on the face, according to mechanized 
categorical facial attributes. They also make before 
and after makeup databases. They evaluate their sys-
tem performance through numerous experimental re-
searches. Their research authenticates mechanized fa-
cial attributes categorization, the effectiveness of their 
recommendation system on statistical technique [13].

A k-mean clustering-based recommendation sys-
tem was proposed by Young S. et al. They categorize 
items depending upon the RFM technique to learn the 
attribute of the ordered item to fetch out the item with 
the highest possibility to purchase. They used an im-
plicit technique to minimize the intricacy of the QA 
method. To validate their system performance, they 

make a database of internet-based cosmetic shopping 
malls and do experiments with that data [14].

A system was designed by Cunjian Chen et al. to 
recognize the makeup presents in facial images. They 
proposed an algorithm that detects a feature vector 
that finds the color, texture, and shapes of input imag-
es, and then a classifier is used to decide the presence 
or absence of makeup on the face. They use two data-
bases, which contain unconstrained faces. The output 
is then preprocessed to recognize faces with makeup 
and no makeup images.

A mechanized structure was presented by Lin Xu 
et al., which implements a cosmetic makeup and en-
hancement to a given face [15]. Their system first de-
tects the important landmarks of giving face using the 
previous algorithm and then uses the Gaussian Mix-
ture Model to adjust the skin color with landmarks. 
They categorize the skin color into three layers, and 
makeup is applied in different layers using distinctive 
methods. The results of their system show the im-
proved effect on input faces.

A movie recommendation system was proposed 
by Manoj Kumar et al. depending on the collaborative 
filtering technique. The given system analyzes the in-
formation given by the end users and then refers the 
movies to the users according to the time [16].

A two-stage algorithm was developed by Sukhpreet 
D. et al. by combining fuzzy k-means and self-orga-
nizing maps with an enhanced distance function to 
categorize users into a cluster. The results of their 
algorithm provide a better precision to identify clus-
ters of related users. A technique was presented by 
Dong-Moon Kim et al. to provide personalized music 
service, according to users. They used Shortest Time 
Fourier Form (STFT) to analyze the quality of music 
by extracting music sound waves. They used k-means 
clustering to make clusters of music lists dynamically. 
They also use the speed division technique to increase 
the recommendation system’s speed and handle huge 
music data. Wu Xiaoyong et al., a TSA model, was pre-
sented, which relies upon HMM to examine the tar-
get’s movement on the sea [17].

Pavel Paramonov introduced the fastest algorithm 
to recognize the isolated words, which depend on the 
HMM static allocation. The computational intrica-
cy of the fast algorithm is linear. The proposed algo-
rithm also requires minimum memory for the storage 
of model parameters compared to DNN and HMM-
GMM models. TIMIT random database is used to 
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compute the feasibility of the algorithm. A novel rec-
ommendation algorithm CR-IIA was presented by 
Pengfei He et al., which is a combination of association 
rule mining and matrix factorization. Their technique 
used item correlation to search the latent correlation 
between items provided by association rule mining. 
They integrate the item correlations with a PMF model 
to enhance item feature vectors. Item correlation fac-
tors improve rating prediction and make it perfect and 
realistic [18]. The comparison of their algorithm with 
context-based model and social trust model prove 
that the accuracy of rating prediction is improved by 
using their approach without provoking data scarcity 
problem due to extra information. Their structure also 
permits extra dimensionality to be treated simultane-
ously.

A multi-task matrix factorization method was pro-
posed by Wanlu et al. by integrating rating data with 
user feedback. They proved the enhancement in pre-
dictive accuracy in comparison to biased MF algorithm 
and SVD++. They utilize the feature space of the com-
mon user and concurrently train the whole matrix fac-
torization task. Their experiment shows that fresh user 
feedback works great and shows enhancement on pre-
dictive accuracy about state-of-the-art algorithms [19].

A novel social recommender was introduced by 
Junliang Yu et al. depending on the idea of likeabil-
ity due to distance. The proposed model combined 
the distance metric learning and factorization model 
to understand the latent factor space and position-
ing of items and users inside the space. They mapped 
the items and users into undivided low-dimensional 
space. The items and user position in space are deter-
mined jointly by social relations and ratings; it helps 
determine the appropriate location of users with few-
er ratings. Finally, reliable and understandable rec-
ommendations are generated by using positions and 
learned metrics. A personalized recommendation 
method was introduced by Shan Liu et al. for the news 
system. They also enhance the Pearson correlation 
sufficient formula by combing the hot factory to min-
imize the popular item’s importance to recognize the 
similar users [20]. 

3 Proposed methodologies
The proposed system of the Adaptive recommen-

dation model for lipsticks using the hidden Markov 
model (AHH) can be narrated using the steps men-
tioned below and the overview diagram depicted in 
Figure 1.

Fig. 1. System overview diagram of the proposed hybrid lipstick recommendation system
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Step 1: Dataset Survey - This is the primitive step of 
our system, where AHH conducts a survey on women 
about lipsticks by hosting a Google survey web page 
form. It collects survey data from all the women be-
longing to different professions.

Here survey asks some primitive and simple ques-
tions to women like
• What is your date of birth?
• What is your skin complexion?
• What is your profession?
• How often do you use/ apply lipstick (Not lip-

gloss)?
• When/where do you usually apply lipstick?
• What shade(s) of lipstick would you prefer to wear 

for an official meeting/job interview?
• What shade(s) of lipstick would you prefer to wear 

for a “casual-day” hangout?
• What shade(s) of lipstick would you prefer to wear 

for a “club/lounge”?
• What shade(s) of lipstick would you prefer to wear 

for a regular day at “school/college/office”?
After collecting all the data, it has been stored in 

the workbook as a dataset to further the system’s pro-
cessing.

Step 2: User Input - Once the Dataset is gathered 
and ready for the process, AHH asks for some inputs 
from the user who seeks recommendations for lip-
sticks through the interactive and simple user inter-
face. The system asks for some input like Age, Skin 
Complexion, Profession, and occasion, for which lip-
stick needed to be worn by the user. Once the system 
gathers input from the user, AHH reads the workbook 
dataset stored in a predefined path with the help of a 
third-party API, like JXL, into the double dimension 
list.

Step 3: Preprocessing and Labeling - Once the user 
input is received, it is statically stored for the instance 
recommendation, and the double dimension list of 
the dataset is subjected to preprocessing, where pre-
defined attribute column data is selected for the fur-
ther process of recommendation.

Step 4: K Means Clustering – Here, all the pre-
processed list, which is in the form of unique integer 
numerical value, has tended to cluster. By doing this, 
similar data is being clustered based on the Euclide-
an distance, as shown in equation 1. In. Traditional 
k-means clustering algorithm, random cancroids are 
calculated based on the given value of K, where K de-
notes the number of clusters that need to be formed. 

Then the data is being iteratively segmented into the 
data points till all data belongs to each cluster for re-
cursively evaluated cancroids. Therefore, this takes 
much time to perform the clusters on multidimen-
sional data.

Whereas in the proposed model of AHH, aver-
age normalized Euclidean distance is being evaluated 
for each row, and then a mean Euclidean distance is 
calculated for all the rows. Once the mean Euclidean 
distance is evaluated, fixed data points are identified 
based on the random percentage. Each data point of 
centered is subjected to find the cluster boundary, as 
shown in equation 2. Then each row is added into 
the respective cluster, which has Euclidean distance 
in between the evaluated boundary. This process of 
K-means cluster decreases the time complexity and 
gives a proper cluster of the data.

 
2 2( 1 2) ( 1 2)Ed x x y y      (1), 

 minb= Dpi – Ed

 maxb = Dpi + Ed (2)

Where
Ed = Euclidean Distance Dpi = Data Point
Min b = Minimum Boundary Range 
Max b = Maximum Boundary Range
Step 5: Entropy Evaluation – to know the distribu-

tion of the attributes like age, skin complexion, profes-
sion, and occasion in different clusters, entropy estima-
tion is the best way. Once the clusters are formed, then 
the input data like age, skin complexion, occasion, and 
profession from the user are also labeled with the same 
protocol as of dataset. Then each of these input labeled 
data is evaluated for the entropy in each cluster using 
Shannon information gain as shown in equation 3. By 
evaluating this entropy, and information gain value is 
acquired, which is between 0 and 1. Any value nearer 
to 1 indicates the importance of the attribute for which 
it is being evaluated. Then, each cluster yields a single 
entropy value that is eventually the summation of all 
the information gain from the input data. Then the 
cluster with the highest info gain value is selected for 
further process.

 IG (E) = – (P / T) log (P / T) – (N / T) log (N / T),  (3)

Where
P= Frequency of the present count N= Non pres-

ence count
T= Cluster Elements Size.
IG (E) = Information Gain for the given Entity
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Step 6: Hidden Markov Model (HMM) - HMM in-
volves three different parts to obtain a recommenda-
tion’s hidden probability of color.

1
( )n

i
Edi

n
    (4)
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     (5)
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( )pf B     (7)

Where
δ – Standard Deviation
μ – Mean
Edi – Euclidean distance of instance row N- Num-

ber of Rows in the cluster
f (Fp) – Forward Probability Function f(Bp) - Back-

ward Probability Function
Baum Welch – The size estimation between the 

backward and forward probability data is evaluated 
to consider the bigger list as the probability list. And 
then, this probability list is subjected to a transition 
matrix process to evaluate the probable Recommenda-
tion List based on the following “algorithm 1”.

ALGORITHM 1: Baum -Welch

// Input: Probability List PL
// User Input List UL
// Output: Probability Color (PL, UL) 
1: Start.
2: count=0, PRL = Ø
[PRL= Probable Recommendation List]
3: For i = 0 to size of PL // FOR LOOP TO THE 

SELECTED CLUSTER IN BETWEEN FP AND BP 
thatis PL

4: TSET =PLi // GET A ROW FROM A PL SET 
ASTSET

[TSET = Temporary Set]
5: For j=0 to size of TSET // RUN A FOR LOOP 

FOR THE ROW ATTRIBUTES OFTSET
6: If (TSET[j] ==UL[j] ) // MATCH TSET ATTRI-

BUTES WITH THE INPUT USER SETUL
7: count++; // COUNT IFMATCHED
8: End for
9: If (count>=T) [T: Threshold] // IF COUNT IS 

GREATER THAN THE THRESHOLD
10: ADD TSET to PRL // THEN ADD THE ROW 

COLOR AS PROBABILITY RECOMMENDATION 
COLOR INPRL

11: End for
12: Return PRL // RETURN THEPRL

Step 7: Collaborative Filtering - Each of the entities 
of the probable recommendation list obtained from 
the Baum-Welch Algorithm is subjected to measure 
the Cosine Similarity between the past recommenda-
tions in the database using Equation 8.

Cos (PRL, DB) = (PRL.DB)∕ ||PRL||||DB||,  (8)

Where
PRL is probable Recommendation List DB is the 

Database List
Cos (PRL, DB) is the Cosine Similarity
So, all the probable Recommendation List (PRL) 

entities that have passed the minimum Threshold Set 
by AHH are selected for the recommendation. Then, 
finally, colors of the selected lists are gathered and dis-
played as the recommended lipstick colors to the user 
for the given input through the designed interface.

4 Results and discussions

A. Evaluation of accuracy
The proposed model is evaluated for the accuracy 

of the recommended results over the user’s ratings to 
analyze the performance of the hybrid recommenda-
tion system. A score is being awarded for the provided 
recommendation of the lipstick concerning the given 
input of age, profession, and occasion, and skin com-
plexion by the user. If the score provided by the user is 
greater than 0, then it is considered as likes. If the score 
is less than 0, it is considered as dislike, and then the ac-
curacy can be evaluated with the following equation 3:

Where
Ra= Recommendation Accuracy
On applying this equation for different trials, our 

experiment yields the following results as tabulated in 
Table 1.

The plot in Figure 2 indicates that the proposed 
methodology of the Hybrid AHH recommendation 
system for lipstick dataset yields approximately 91.2% 
of accuracy, and the above plot also shows that as the 
number of attempts increases, the result of accuracy 
also remains steady and consistent, which is mainly 
due to the semi-supervised model that is incorporated 
with the help of Hidden Markov model.
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Table 1
Accuracy of the AHH model

No of Attempts Correct Number 
of Predictions

Accuracy (%)

5 5 100
10 9 90
15 14 93.33
20 17 85
25 23 92
30 28 93.33
35 33 94.28
40 34 85
45 41 91.11
50 44 88

Fig. 2. Accuracy evaluation of the hybrid recommendation 
system of AHH

The collaborative filtering technique, which uses 
the past and the present results to provide the adap-
tive recommendation model, also kept growing as the 
number of attempts is being made to get the recom-
mendation, which is a good sign for further evaluation 
of the model.

Comparison of accuracy
The obtained accuracy from the above plot in Fig-

ure 2 is used to compare with the accuracy of the oth-
er methodologies mentioned in Shan Liu et al. The 
obtained results of the other methodologies and the 
hybrid recommendation model of AHH are tabulated 
in Table 2.

The plot in Figure 3 indicates that the accuracy and 
standard deviation of the hybrid AHH recommenda-
tion system are better than that of all the remaining 
methodologies of Shan Liu et al., which works on hy-
brid recommendation model for news recommenda-
tion technique based on the user sparse data, whose 
accuracy is little lagging than that of the proposed 
model of AHH hybrid recommendation, which is 

mainly because of the proposed model of Shan Liu et 
al. uses the Pearson correlation equation to measure 
the similarity to provide a recommendation. This kind 
of recommendation model relies only on past data. 
Here methodologies are improved only to measure 
the relation between the current given query and the 
past recommendation data. In contrast, the proposed 
model AHH efficiently performs the semi-supervised 
learning model using machine-learning techniques 
of the Hidden Markov model. Along with this, AHH 
uses a collaborative filtering technique, which uses the 
cosine similarity method to measure the similarity of 
the past data, which excellently blends with the HMM 
model, which eventually increases the proposed mod-
el’s efficiency in the system proposed by Shan Liu et al.

5 Conclusions
The proposed model of AHH efficiently provides 

the hybrid lipstick recommendation for the given que-
ry by the user. This paper narrated all the techniques 
involved in providing the lipstick recommendation by 
using collaborative filtering, which is finely blended 

Table 2
Overall statistics on accuracy and standard deviation of differ-
ent algorithms
[1] Category of Algo-

rithms
Accuracy (in %) Standard

Deviation (in %)
[2] User-based
[3] Collaborative Filtering 

Algorithm 83.12 18.1
[4] Item-based Col-

laborative Filtering 
Algorithm 69.19 21.52

[5] Hybrid Collaborative 
Filtering Algorithm 89.85 7.6

[6] Hybrid AHH Algo-
rithm 91.2 4.3

Fig. 3. AHH performance comparison with other methodologies
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with the Hidden Markov model technique. The dataset 
is collected over the Google survey farm page, which 
authenticates the data quality even more. A compari-
son of the proposed model of AHH reveals that using 
a semi-supervised learning technique enhances the 
performance of the hybrid recommendation model 
compared to other methodologies discussed in the 
prior step.

As the future scope proposed model can be en-
hanced to work in efficient web paradigm and mo-
bile applications, live lipstick recommendations to the 
women in ongoing shopping or the makeup process to 
save time and enrich their beauty. There can also be an 
addition of opinions and suggestions to the applica-
tion from popular and prominent makeup artists. The 
professionals can enter their suggestions right through 
the app in a separate panel for addition to the recom-
mendation. There will also be a panel with the latest 
trends that have been popular in recent TV shows and 
movies and the colors inspired by the actors depicted 
in them.
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Abstract
Alcohol is not able to control the drinking habit due to both 
physical and emotional dependence on alcohol. Counseling 
aims to address the underlying causes of alcoholism. Alcohol is 
classified as a ‘brain disease’. Counseling services are therefore 
an important factor in recovering from addiction and promot-
ing self-esteem. Self-esteemis a reflection of human under-
standing and a sense of human worth. Counseling is a meth-
od that helps to use a problem-solving process to promote 
self-esteem. This study aims to determine the effectiveness of 
counseling, promote self-esteem, and link self-esteem with de-
mographic variability. Post-counseling study methodology after 
counseling, in the Study group, 8.33% of alcohol dependents 
had a low score, 50% alcohol dependence had a moderate lev-
el of the score and 41.67% was a high score. Among the control 
group, 41.67% of alcohol dependents had a low score, 58.33% 
received a moderate level and none of them achieved a high 
score. Therefore, counseling provides professional support, ad-
vice, and recommended addiction services.
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1 Introduction
Prolonged alcohol exposure reduces self-esteem. 

[1] According to the latest information published by 
the World Health Organization (WHO), the average 
person drinking alcohol by people over the age of 15 
is 6.2 litres of pure alcohol per year, equivalent to 13.5 
g of pure alcohol per day. [2] Alcohol, also known as 
alcoholism or dependence, refers to repeated use and 
dependence on alcohol. [3] It is an ongoing disease, in 
which patients are unable to control their compulsive 
drinking. They will be busy with alcohol and will con-
tinue to drink even if it starts to cause problems. Al-
cohol is thought to be caused by mental and physical 
dependence. It can lead to serious tissue damage and 
disease throughout the body. Common side effects of 
alcohol abuse include mental health and social prob-
lems, liver disease, and risk/crime risk. [4] “Alcohol 
and self-esteem are intertwined. Alcohol use may tem-
porarily increase or decrease self-esteem, but a healthy 
measure of self-esteem is a powerful tool in the fight 
against alcoholism. Alcohol and self-esteem are ex-
tremely damaging.” [5] As an antidepressant, Alcohol 
can adversely affect a person’s mental state, especially 
if they are suffering from external disorders. [6] Alco-
hol, or dependence, is a serious illness that can have 
serious consequences. But in many cases, it can lead 
to legal problems and criminal charges, such as drunk 
driving in addition, can lead to serious physical and 
mental health problems [7]. Counselling helps clients 
feel confident and motivated to stay positive and com-
mitted to their goals.

2 Review of Literature
Uceedguzeh (2018) Alcoholism is a Multi-Sys-

temic Cellular Insult to Organs, according to the au-
thor. Chronic alcohol abuse is known to be associat-
ed with pathophysiological changes that often lead to 
life-threatening clinical outcomes, e.g., breast and co-
lon cancer, pancreatic disease, cirrhosis of the liver, di-
abetes, osteoporosis, arthritis, kidney disease, immune 
system dysfunction, hypertension, coronary artery 
disease, cardiomyopathy, and can be as far-reaching as 
to cause central nervous system disorders.[8]

Eileen Fs Kaner (2018) assess the effectiveness 
of screening and brief alcohol intervention to re-
duce excessive alcohol consumption in hazardous or 
harmful drinkers in general practice or emergency 
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care settings. It included randomized controlled tri-
als (RCTs) of brief interventions to reduce hazardous 
or harmful alcohol consumption and found moder-
ate‐quality evidence that brief alcohol interventions 
have little impact on the frequency of binges per 
week (MD ‐0.08, 95% CI ‐0.14 to ‐0.02; 15 studies, 
6946 participants [9]

Abhijit Nadkarni (2019) conducted a study on 
alcohol use and alcohol-use disorders among older 
adults in India and concluded Alcohol use and mis-
use are a problem among Indian older adults. So-
cio-demographic changes will further increase lon-
gevity [10].

Suvitha(2017) assessed the level of self-esteem 
and alcohol consumption among male adolescents. 
A descriptive design with a quantitative method was 
adopted. The study was restricted to the sample size of 
about 60 male adolescents aged between 18-20 years 
through the purposive sampling technique [11]. The 
investigator used a standardized tool of AUDIT-Al-
cohol use disorder identification test and Rosenberg 
self-esteem scale. Data analysis was done using SPSS v 
16.0 software. Results revealed that the majority of the 
adolescents had positive self-esteem (80 %) and only 
(20%) presented low self-esteem. With AUDIT score, 
75 % did not consume alcohol hazardously and no 
samples were fall under the category of high-risk level 
and alcohol dependence. [12]

3 Materials and Methods
A quantitative evaluative research approach was 

adopted to analyze the effectiveness of counseling 
regarding Coping strategies to promote self-esteem 
among alcohol-dependent [13]. An experimental re-
search design was used for the study [14]. The sam-
ple was alcohol dependence of 18 to above 60 years 
who fulfill inclusion criteria. Probability simple ran-
dom sampling technique was applied with the tool of 
3 parts, demographic variables, Rosenberg self-esteem 
scale, and counseling interventions [15].

4 Results and Discussion
Table 1 shows the Data compares pre-test level 

[16] of self-esteem amongTest and control groups of 
alcohol dependence. Prior to counseling, in the Study 
group, 75% of alcoholism was low, 25% of alcohol-
ism was moderate and no one received a high score. 
In the control group, 58.33% of alcoholics had a low 
score, 41.67% of alcoholism had an average score and 

none of them had a high score. The level of self-esteem 
effect on Test Vs Control group has been correlated 
using chi-square [16]. Figure 1 shows the Self-Esteem 
among Test and Control Group of Alcohol Depen-
dence.

Table 2 shows the Data Compare Post-Test [16] 
Level of Self-Esteem among a Control Group [16] of 
Alcohol Dependence. After psychological counsel-
ling, in the Experiment group, 8.33% of people who 
drank alcohol had low scores, 50% of them had a 
moderate level and 41.67% of them had high scores. 
In the control group, 41.67% of alcohol addicts re-
ceived low scores, 58.33% of them forced middle 
scores and none of them registered for high scores. 
Statistically, there is a difference between the test and 
the control group. The level of confidence among the 
test and control groups was assessed by chi-square. 
Figure 2 represents Self-Esteem within Experiment 
and Control Group.

Considering the initial test, the Alcohol-Based Ex-
amination Test Team scored 14.33 points and in the 
control group, which scored 14.00 points, hence the 
difference obtained 0.27, this difference is small and 
significant statistically. The Table 3 shows the Assess-
ment of Mean [16] Self Esteem Score between Ex-
periment and Control Group.

In terms of post-test testing, the alcohol-based 
Test team scored 21.08 points and after testing, scored 
14.50 points, so the difference is 6.58, which gives sta-
tistical importance. The difference between pre-test 
and post-test is derived using the student’s indepen-
dent t-test [17]. Figure 3 shows the Assessment of 
Mean Self-Esteem Score between Experiment and 
Control Group.

Effectiveness of Counselling and Generalization of 
Self Esteem

The test group scored 22.50% confidence points 
while the control group gained only 1.67%. Differenc-
es in normal performance on pre-Vs post-test scores 
were calculated using a difference between 95% CI 
[18]. Table 4 shows the Effectiveness of Counselling 
on the Level of Self-Esteem

Table 5 shows the correlation of the post-test lev-
el of self-esteem result with demographic variables 
of alcohol dependence. For 40-60 years, men / other 
people who depend on alcohol have higher self-es-
teem than others [19]. Mathematical significance is 
assessed using the Chi-square/ Yates test to adjust the 
chi-square [20].
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Table 1
Pre-Test [16] Level of Self-Esteem Score

Self-esteem level 
Test Group

Test Group[16] Control Group[16]
Chi-square test[16]

n % n %
Low 9 75.00% 7 58.33%

2=0.75P=0.39(NS)
Moderate 3 25.00% 5 41.67%
High 0 0.00% 0 0.00%
Total 12 100.00% 12 100.00%

Figure 1. Reflect Pre-Test Level [16] of Self-Esteem among Test and Control Group of Alcohol Dependence 

Table 2
Post-Test [16] Level Self-Esteem. 

Level of self-esteem
Test Group [16] Control Group[16]

Chi-square[16] test
n % n %

Low level 1 8.33% 5 41.67% 2=7.74P=0.05*(S)
Moderate level 6 50.00% 7 58.33%
High level 5 41.67% 0 0.00%
 Total 12 100.00% 12 100.00%

 
Figure 2. Analyses Post-Test [16] level of Self-Esteem within Experiment and Control Group [16]
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Table 3
Assessment of Mean [16] Self Esteem Score Between Experiment and Control Group

Group N Mean [16] Mean Gain Score Student Independent t-test [16]
Pre-Test Experiment 12 3.63

0.27 t=0.27 p=0.78 (NS)
Control 12 2.26

Post –Test Experiment 12 2.94
6.58 t=6.80 p=0.001*** (S)

Control 12 1.62

Figure 3. Assessment of Mean Self-Esteem Score between Experiment and Control Group [17]

Table 4
Declares the Effectiveness of Counselling on the Level of Self-Esteem.

Group Test Maximum 
score

Mean 
score

MeanDifference of self-esteem 
gain score with 95% Confidence 

interval[17]

Percentage Difference of self-
esteem gain score with 95% 

Confidence interval[17]

Experiment group [17]
Pre-test 30 14.33

6.75(3.52 – 9.98) 22.50% (11.73% –33.27%)
Post-test 30 21.08

Control group[17]
Pre-test 30 14.00

0.50(-0.08 – 1.08) 1.67% (-0.27% –3.60%)
Post-test 30 14.50

Table 5
Association among Post-Test Level [18] of Self Esteem Score with Demographic Variables (Test Group)

Demographic variables [18]
Post-test level Self-esteem score

n
Chi-square test/Yates 
corrected chi-square 

test [18]
Low/Moderate[18] High
n % n %

Age in Years
18 -40 years 6 100.00% 0 16.67% 6

2=5.49 p=0.02*(S)
41 -60 years 1 16.66% 5 83.34% 6

Religion
Hindu 4 57.14% 3 42.86% 7

2=0.01 p=0.92 (NS)
Muslim/Christian 3 60.00% 2 40.00% 5

Type of Family
Nuclear family 6 66.67% 3 33.33% 9

2=1.03 p=0.31(NS)
Joint family 1 33.33% 2 66.67% 3



Issue 22. May 2022 | Cardiometry | 433

5 Conclusion
From current research, Addiction can make it dif-

ficult to feel good about themselves and their abilities, 
especially focusing on past mistakes. Self-confidence 
with self-esteem can be an important part of the re-
covery process, so finding ways to build self-confi-
dence and self-esteemcan make it easier to appreciate 
strengths. Self-help strategies can be a great way to 
start developing self-confidence. Counselling is re-
quired to address the root causes of alcoholism. Coun-
selling supports emotional testing and provides excel-
lent resources for combating alcoholism. Counselling 
helps in diagnosing the problem and the level of the 
problem the patient is addicted to, Counselling helps 
to find a solution, Counselling helps to learn and to 
prevent recurrence and helps maintain mental balance 
and quality of life, counselling provides additional 
support to deal with stress, and positive thinking im-
proves health skills. Therefore, the purpose of Coun-
selling practice was effective in promoting the confi-
dence and self-esteemof alcohol-dependent patients 
and thus counselling is a specialized service designed, 
to help in promoting the well-being of the individuals.

  Statement on ethical issues
Research involving people and/or animals is in full 

compliance with current national and international 
ethical standards.

Demographic variables [18]
Post-test level Self-esteem score

n
Chi-square test/Yates 
corrected chi-square 

test [18]
Low/Moderate[18] High
n % n %

Marital Status
Married 6 66.67% 3 33.33% 9

2=1.03 p=0.31(NS)
Unmarried 1 33.33% 2 66.67% 3

Occupation
Cooley/Driver 6 100.00% 0 16.67% 6

2=5.49 p=0.02*(S)
Businessmen/others 1 16.66% 5 83.34% 6

Monthly Income
Rs 5000 – 15000 3 75.00% 1 25.00% 4

2=0.68 p=0.41(NS)
Rs 15000 and above 4 50.00% 4 50.00% 8

Presence Of Family 
Members with the Habit 
of Substance Abuse

Yes 6 66.67% 3 33.33% 9
2=1.02 p=0.31(NS)

No 1 33.33% 2 66.67% 3

Duration of Taking 
Alcohol

<4 years 3 75.00% 1 25.00% 4
2=0.68 p=0.40(NS)

>4 years 4 50.00% 4 50.00% 8

Which of the Following 
is a Precipitating Factor 
to Consume Alcohol?

Experimental/peer 
pressure 3 75.00% 1 25.00% 4

2=0.68 p=0.40(NS)
Financial/Family 4 50.00% 4 50.00% 8

Which of These Periods 
Did you Attend the Last 
Counselling Session?

1 year back 2 40.00% 3 60.00% 5
2=1.18 p=0.27(NS)

Never attended before. 5 71.42% 2 28.58% 7
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Abstract
Caregivers of patients with schizophrenia experience a lot of 
stress and emotional strain, and they are frequently required 
to take care of them for the rest of their lives. Having a relative 
with mental illness can be stressful for many families.In India, 
the family is an important source of support for the mentally 
sick. Despite their incredible fortitude in caring for their rela-
tives, Indian families face a great deal of physical and emotional 
suffering. The bad feelings and subsequent strain experienced 
as a result of caring for a chronically ill individual are referred 
to as caregiver’s burden. The overall response of an organism 
to external demands or pressure is known as stress. Any inci-
dent or occurrence that a person perceives a danger to his or 
her coping skills or resources can be the source of stress, and 
coping is a complex process. Ignorance and misconceptions 
among patient caregivers, deinstitutionalization policies, and a 
lack of resources all contribute to a high illness burden among 
caregivers. Many families believe they lack the required coping 
techniques to assist in the management of their relatives’ men-
tal illness. Serious mental illnesses, such as schizophrenia, have 
catastrophic consequences for both sufferers and their families. 
A pilot study was done among 28 careers of schizophrenia to 
examine the study’s viability and feasibility. This study advocat-
ed for a true experimental research design .Conclusion: This 
pilot study concludes by demonstrating the efficacy of psycho-
social therapies on stress in schizophrenia careers.
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1 Introduction
Schizophrenia affects approximately 24 million 

people or 1 in 300 people (0.32%) worldwide. This rate 
is 1 in 222 people (0.45%) among adults [1]. It costs 
patients, caregivers, and society a lot of money be-
cause it’s chronic and often incapacitating. Caregivers 
of people with schizophrenia experience a lot of stress 
and emotional strain, and they’re often compelled to 
take care of them for the rest of their lives [2]. Hav-
ing a relative with mental illness can be stressful for 
many families. Ignorance and misconceptions among 
patient caregivers, deinstitutionalization policies, and 
a lack of resources all contribute to a high illness bur-
den among caregivers. Many families believe they lack 
the resources they require to manage their members’ 
mental illnesses [3]. Severe mental illness, such as 
schizophrenia, has a terrible effect on both individuals 
and their families. In India, the family is an important 
source of support for the mentally sick. Despite their 
incredible fortitude in caring for their relatives, Indi-
an families face a great deal of physical and emotional 
suffering [4]. 

2 Literature Review
Schizophrenia is a functional psychosis char-

acterized by cognitive, emotional, volitional, and 
perceptual disturbances. Finally, it leads to a decline 
of personality. In a state of clear consciousness, the 
sickness occurs. Unlike many other mental illness-
es, schizophrenia frequently renders a person help-
less [5]. Schizophrenia patients experience abrupt 
changes in mood, thinking, perception, and overall 
behavior. These alterations are frequently accompa-
nied by reality illusions. Family support is extremely 
vital to the health and well-being of many persons liv-
ing with schizophrenia. It is equally critical for fami-
lies to be well-informed and supported [6]. 

Schizophrenia is a common mental illness that 
affects people from all walks of life and from all cor-
ners of the globe. Schizophrenia affects three to four 



436 | Cardiometry | Issue 22. May 2022

people out of every 1000 people in any given soci-
ety [7]. This disease affects about 1% of the general 
population at some point in their lives. Two-thirds 
of the cases are between the ages of 15 and 30. The 
disease is more prevalent among the lower socio-
economic levels [8]. 

The prevalence rate for schizophrenia is believed 
to be roughly 1.1 percent of the population over the 
age of 18 (source: NIMH), which indicates that up to 
51 million individuals worldwide are affected by the 
disease at any given time, including: 

China has a population of 6 to 12 million people (a 
rough estimate based on the population)

India’s population ranges from 4.3 to 8.7 million 
people (a rough estimate based on the population)

The United States has 2.2 million people; Austra-
lia has 285,000 people; and Canada has over 280,000 
individuals.

In the United Kingdom, around 250,000 instances 
have been diagnosed.

Schizophrenia is a severe mental condition that af-
fects a person’s ability to think, feel, and act. People 
with schizophrenia may appear to have lost touch with 
reality, causing tremendous distress for the person, 
their family, and friends [9]. 

3 Materials and Method
A pilot study was done among 28 caregivers with 

schizophrenia to examine the study’s viability and fea-
sibility in the analogous procedure as that of the orig-
inal study in Sree Balaji Medical College and Hospital. 
Eventually data was anatomized to find out the felicity 
of the statistics [10].

3.1. The Purpose of This Research
The goal of this pilot study in Sree Balaji Medical 

College and Hospital, Chennai, was to see how suc-
cessful psychosocial interventions were at reducing 
stress among caregivers of schizophrenia patients [11].

3.2. Objectives of the Study
• To determine the preassessment level of stress 

among caregivers of schizophrenia in experimental 
and control group

• To assess and compare post assessment level of 
stress among caregivers of schizophrenia in exper-
imental and control group.

• To compare the effectiveness of psychosocial inter-
ventions between experimental and control group

• To determine the relationship between demo-
graphic characteristics and the post-assessment 
level of stress in the experimental group.

Research Methodology

4.1. Research Approach
The term “research approach” refers to the general 

technique for conducting research. (Treece & Treece, 
1986).The selection of research approach is a basic 
procedure to conduct a research study. The investiga-
tor evaluates the effectiveness of psychosocial inter-
ventions among caregivers of schizophrenic patients 
based on the problem chosen for the study and the 
goal to be achieved, so the quantitative evaluative ex-
ploration approach was considered as an appropriate 
exploration approach for this study [12]. 

4.2. Research Design
This study advocated for a true experimental re-

search design.

4.3. Variables
The study’s demographic factors include age, reli-

gion, gender, level of education, and patient relation-
ship. Income sufficiency, work position, and caregiv-
er’s duty duration are all factors to consider. As a result 
of their caring obligations, many have lost their jobs. 
Marriage status, residence, and family type are all fac-
tors to consider [13].

4.4. Sample
Caregivers of schizophrenia who satisfied the addi-

tion criteria were named as samples

4.5. Criteria for Sample Collection
The samples for the study were grounded on the 

succeeding criteria 

4.6. Inclusion Criteria
• The care givers of clients diagnosed with schizo-

phrenia having a history of illness for 6 months or 
more.

• The care givers who were willing to share in this 
study. 

• The care givers who speak and understand Tamil 
or English.

• The care givers who belong to the age group of 18-
60 times will be included.
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• The caregivers who were willing to come for fol-
low up

4.7. Exclusion Criteria
Care givers of other psychiatric conditions will be 

excluded from the study.
The care givers who are having any hearing diffi-

culty were excluded from the study

4.8. Research Tool and Technique

4.8.1. Part I
It included a structured interview companion with 

questions about the demographic data of the caregiv-
ers of schizophrenic case.

4.8.2. Part II
Zarit Burden interview was used to determine the 

stress levels among the caregivers of schizophrenia. 
This tool was developed by Steven H Zarit and Judy 
M. Zarit (1983, 1990)

4.9. Considerations of Ethics
The intended study was carried out with the ap-

proval of the Sree Balaji Medical College and Hospi-
tal’s institutional ethics commission. Authorization 
was attained from the Head of the Institution [14]. 
Due concurrence was attained from the Dean of Sree 
Balaji Medical College and Hospital and the head of 
the Psychiatric department for the airman study [15]. 
Informed concurrence of each sample was attained 
before the data collection and assertion was given 
to them that the obscurity of each existent would be 
maintained [16].

In Table 1 the researcher explains about the demo-
graphic variable, 42.86% belong to 18-30 years,71.43% 
Hindu,64.29% female in experimental group where as 
in control group 35.71% belong to 18-30 years, 64.29% 
Hindu, 57.14% female.

In Table 2 Prior to psychosocial therapies, 71.43 
percent of careers in the Experimental group had a 
moderate level of score, while 28.57 percent had a se-
vere level of score. In the control group, 78.57 percent 

Table 1
Demographic Profile.

Demographic variables
Group

Experimental (n=14) Control(n=14)
n % n %

Age 18-30 years 6 42.86% 5 35.71%
31-40 years 3 21.43% 5 35.71%
41-50 years 3 21.43% 2 14.29%
51-60 years 2 14.29% 2 14.29%

Religion Hindu 10 71.43% 9 64.29%
Muslim 2 14.29% 2 14.29%
Christian 2 14.29% 3 21.43%

Gender Male 5 35.71% 6 42.86%
Female 9 64.29% 8 57.14%

Level Of Education Illiterate 4 28.57% 4 28.57%
Elementary 3 21.43% 5 35.71%
Secondary 7 50.00% 5 35.71%
High school 0 0.00% 0 0.00%
College 0 0.00% 0 0.00%

Relationship With The Patient Spouse 7 50.00% 6 42.86%
Parents 4 28.57% 4 28.57%
Sibling 2 14.29% 2 14.29%
Children 1 7.14% 2 14.29%

Perceived income adequacy Yes 5 35.71% 4 28.57%
No 9 64.29% 10 71.43%

Employment Status Employed 6 42.86% 8 57.14%
Unemployed 8 57.14% 6 42.86%
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of careers received a moderate score, while 21.43 per-
cent received a severe grade [17].

In Table 3 After psychosocial therapies, 64.29 per-
cent of careers in the Experimental group had a medi-
um level of score, whereas 35.71 percent have a severe 
level of score. 85.71 percent of careers in the control 
group had a moderate level of score, whereas 14.29 
percent have a severe level of score.

In Table 4 Pre-test, caregivers in the experimental 
group scored 57.07, whereas caregivers in the control 
group scored 56.14, a difference of 0.93. This differ-
ence is modest and statistically insignificant. In terms 
of the post-test, the Experimental group caregivers 
have a score of 39.86, while the post-test caregivers 
have a score of 54.43, a difference of 14.57. This differ-
ence is big and statistically significant.

In Table 5 Pre-test, caregivers in the experimental 
group scored 57.07, whereas caregivers in the control 
group scored 56.14, a difference of 0.93. This differ-
ence is modest and statistically insignificant. In terms 
of the post-test, the Experimental group caregivers 
have a score of 39.86, while the post-test caregivers 
have a score of 54.43, a difference of 14.57. This differ-
ence is big and statistically significant.

In Table 6 Experimental group the mean stress score 
before psychosocial intervention was 57.07 whereas af-
ter psychosocial intervention it was reduced to 39.86. 
In control group the mean stress score before psychoso-
cial intervention was 56.14 whereas after psychosocial 
intervention it was reduced to 54.43.The effectiveness 
of psychosocial interventions on stress was proved by 
the reduction of stress score in Experimental group by 
19.56% whereas in control group by 1.94%.

In Table 7 the relationship between the post-test 
level of stress score and caregiver demographic factors 
revealed that caregivers in the 40-60 year age range, 
male caregivers, and joint family caregivers have mild-
er stress levels than others. The Chi square test/Yates 
corrected chi square test was used to determine statis-
tical significance.

In Figure 1 the pre-test level of stress score in the 
experimental group is 71.43% moderate stress and 
28.57% severe stress and in the control group 78.57% 
moderate stress and 21.43% severe stress.

In Figure 2 the post-test level of stress score in the 
experimental group is 64.29% mild stress and 35.71% 
moderate stress and in the control group is 85.71% 
moderate stress and 14.29% severe stress.

Demographic variables
Group

Experimental (n=14) Control(n=14)
n % n %

Duration of caregivers role 1-10 years 9 64.29% 8 57.14%
>10 years 5 35.71% 6 42.86%

Losing Job because Of Care Giving Responsibility Yes 14 100.00% 14 100.00%
No 0 0.00% 0 0.00%

Marital Status Single 4 28.57% 2 14.29%
Married 8 57.14% 9 64.29%
Widowed 2 14.29% 3 21.43%

Residence Rural 5 35.71% 6 42.86%
Urban 9 64.29% 8 57.14%

Type of family Nuclear 5 35.71% 7 50.00%
Joint 9 64.29% 7 50.00%

Table 2
Score for the Pretest Level of Stress.

Stress Levels Experiment Control Chi square test
n % n %

No stress 0 0.00% 0 0.00% 2=0.19 P=0.66(NS)
Mild stress 0 0.00% 0 0.00%
Moderate stress 10 71.43% 11 78.57%
Severe 4 28.57% 3 21.43%
 Total  14 100.00%  14 100.00%
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Table 3
Score for the post Test Level of Stress.

Stress Levels Experimental Control Chi square test
n % n %

No stress 0 0.00% 0 0.00% 2=13.88 P=0.001***(S)
Mild stress 9 64.29% 0 0.00%
Moderate stress 5 35.71% 12 85.71%
Severe 0 0.00% 2 14.29%
 Total  14 100.00%  14 100.00%

Table 4
Mean Stress Score Pre and Post Test Comparison.

Group N SD Mean reduction score Paired t-test
Experimental Pre-test 14 57.07 4.07 17.21

t=11.55 p=0.001*** (S)
Post-test 14 39.86 4.89

Control Pre-test 14 56.14 3.90 1.71
t=1.47 p=0.17 (NS)

Post-test 14 54.43 5.89

Table 5
The Mean Stress Score in the Experimental and Control Groups. 

Group N Mean SD Mean difference score Student independent t-test
Pre-test Experimental 14 57.07 4.07 0.93

t=0.61 p=0.54 (NS) [1]
Control 14 56.14 3.90

Post-test Experimental 14 39.86 4.88 14.57
t=7.13 p=0.001*** (S) [1]

Control 14 54.43 5.89

Table 6
Effectiveness of Psycho social Interventions.

Group Test Maximum 
score

Mean score Mean Difference of stress 
reduction score with 95% 

Confidence interval

Percentage Difference of stress 
reduction score with 95% 

Confidence interval
Experimental Pre-test 88 57.07 17.21(14.14 –20.29) 19.56 %( 16.07% –23.06%)

Post test 88 39.86
Control Pre-test 88 56.14 1.71(-0.80 – 4.23) 1.94%(-0.91% –4.80%)

post-test 88 54.43

Table 7
Relationship between Caregivers’ Demographic Variables and Post-Test Stress Score (Experimental Group)

Demographic variables
Post-test level of stress score 

n Chi square test /Yates 
corrected chi square testMild stress Moderate stress

n % n %
Age 18-40 years 5 55.56% 4 44.44% 9 2=0.83 p=0.36(NS)

41-60 years 4 80.00% 1 20.00% 5
Religion Hindu 5 50.00% 5 50.00% 10 2=3.11 p=0.08(NS)

Muslim/Christian 4 100.00% 0 0.00% 4
Gender Male 5 100.00% 0 0.00% 5 χ2=4.32 p=0.03*(S)

Female 4 44.44% 5 55.56% 9
Level Of Education Illiterate 2 50.00% 2 50.00% 4 2=0.50 p=0.48(NS)

literate 7 70.00% 3 30.00% 10
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Demographic variables
Post-test level of stress score 

n Chi square test /Yates 
corrected chi square testMild stress Moderate stress

n % n %
Relationship With The Patient Spouse 4 57.14% 3 42.86% 7 2=0.31p=0.58(NS)

Others 5 71.43% 2 28.57% 7
Perceived income adequacy Yes 2 40.00% 3 60.00% 5 2=2.00p=0.15(NS)

No 7 77.78% 2 22.22% 9
Employment Status Employed 3 50.00% 3 50.00% 6 2=0.93p=0.33(NS)

Unemployed 6 75.00% 2 25.00% 8
Duration of caregivers role 1-10 years 7 77.78% 2 22.22% 9 2=2.00p=0.15(NS)

>10 years 2 40.00% 3 60.00% 5
Losing Job because Of Care 
Giving Responsibility

Yes 9 64.29% 5 35.71% 14 2=0.00p=1.00(NS)
No 0 0.00% 0 0.00% 0

Marital Status Married 7 87.50% 1 12.50% 8 2=2.34p=0.13(NS)
Single/widowed 2 33.33% 4 66.67% 6

Residence Rural 2 40.00% 3 60.00% 5 2=1.99p=0.16(NS)
Urban 7 77.78% 2 22.22% 9

Type of family Nuclear 1 20.00% 4 80.00% 5 χ2=6.96p=0.01**(S)
Joint 8 88.89% 1 11.11% 9

Figure 1. The Pre-Test Level of Stress Score in the Experimental and Control Groups 

Figure 2. The Post-Test Level of Stress Score in the Experimental and Control Groups
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In Figure 3 the association between the post-test 
levels of stress score and demographic variables of 
caregivers depicted that male caregivers are having 
more mild stress level score than others.

In Figure 4 the association between the post-test 
levels of stress score and demographic variables of 
caregivers depicted that joint family caregivers are 
having more mild stress level score than others. 

4.10. Validity and Reliability
Experts in nursing, medicine, and psychology 

fought hard for content validity. The Cronbach al-
pha method was used to assess the tool’s reliability. 
Coping (0.85) score reliability correlation coeffi-
cient These correlation coefficients were extremely 
high, making it a useful tool for assessing the ef-

ficacy of psychosocial therapies on stress among 
schizophrenia caregivers in a specific hospital in 
Chennai [18].

5 Results and Discussion

5.1. Demographic Variable
Most of the caregivers were from the age group 

of 18-30 years, Hindu and female. Majority of them 
completed their secondary level of education and their 
relationship with patient was spouse.

5.2. Pre-Test Level of Stress Score in Experi-
mental and Control Group

Before psychosocial interventions, in Experimen-
tal group, 71.43% of the caregivers were having moder-

Figure 3. Relationship between Caregiver Gender and Posttest Stress Score

Figure 4. The Relationship between Post-Test Stress Levels and the Type of Family Caregivers
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ate level of score, 28.57% of them having severe level of 
score. In control group, 78.57% of the caregivers were 
having moderate level of score, 21.43% of them having 
severe level of score

5.3. Posttest Level of Stress Score in Experi-
mental and Control Group

After psychosocial interventions, in Experimental 
group, 64.29% of the caregivers are having mild level 
of score, 35.71% of them having severe level of score. 
In control group, 85.71% of the caregivers are having 
moderate level of score, 14.29% of them having severe 
level of score

5.4. Comparison of Pre-test and Post-Test 
Mean Stress Score

Considering Experiment group, in pre-test they 
are having 57.07 score and in post-test they are having 
39.86 score, so the difference is 17.21 this difference 
is large and it is statistically significant. Considering 
Control group, in pre-test they are having 56.14 score 
and in post-test they are having 54.43 score, so the 
difference is 1.71, this difference is small and it is not 
statistically significant. 

5.5. Comparison of Mean Stress Score be-
tween Experimental and Control Group

Considering pre-test, Experimental group care-
givers are having 57.07 score and in control they are 
having 56.14 score, so the difference is 0.93, this dif-
ference is small and it is statistically not significant. 
Considering post-test, Experimental group caregivers 
are having 39.86 score and in post-test they are having 
54.43score, so the difference is 14.57, this difference is 
large and it is statistically significant

5.6. Effectiveness of Psychosocial 
Interventions and Generalization of Stress 
Reduction Score

In Experimental group the mean stress score be-
fore psychosocial intervention was 57.07 whereas 
after psychosocial intervention it was reduced to 
39.86. In control group the mean stress score before 
psychosocial intervention was 56.14 whereas after 
psychosocial intervention it was reduced to 54.43.
The effectiveness of psychosocial interventions on 
stress was proved by the reduction of stress score in 
Experimental group by19.56% whereas in control 
group by 1.94%.

5.7. Association between Post-test Level 
of Stress Score and Caregivers Demographic 
Variables (Experimental Group)

The association between the post-test level of stress 
score and demographic variables of caregivers depict-
ed that 40-60 years group caregivers, male caregivers 
and joint family caregivers are having more mild stress 
level score than others. Statistical significance was as-
sessed using Chi square test/Yates corrected chi square 
test.

6 Conclusion
Majority of the caregivers was female from a joint 

family .Most of the caregivers were residing in urban 
area. Before psychosocial interventions, in Experimen-
tal group, 71.43% of the caregivers were having moder-
ate level of score, 28.57% of them having severe level of 
score. In control group, 78.57% of the caregivers were 
having moderate level of score, 21.43% of them hav-
ing severe level of score.After psychosocial interven-
tions, in Experimental group, 64.29% of the caregivers 
are having mild level of score, 35.71% of them having 
severe level of score. In control group, 85.71% of the 
caregivers are having moderate level of score, 14.29% 
of them having severe level of score.When compar-
ing the mean stress score in Experimental group, in 
pre-test they are having 57.07 score and in post-test 
they are having 39.86 score, so the difference is 17.21 
this difference is large and it is statistically significant. 
Considering Control group, in pre-test they are hav-
ing 56.14 score and in post-test they are having 54.43 
score, so the difference is 1.71, this difference is small 
and it is not statistically significant. The effectiveness 
of psychosocial interventions on stress was proved by 
the reduction of stress score in Experimental group 
by19.56% whereas in control group by 1.94%.This 
pilot study concludes by proving the effectiveness of 
psychosocial interventions on stress among caregivers 
of schizophrenia.
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sub-networks - intraWBANs and beyond-WBANs - based on 
the physical bonds of WBANs. Given the features of the health-
care systems, medical emergency, AoI and power deprecia-
tion are the prices of MUs. Intra-WBANs, a cooperative game 
shapes the wireless channel resource allocation problem. The 
Nash negotiation solution is used to get the unique optimum 
point in Pareto. MUs are regarded reasonable and perhaps 
egoistic in non-WBANs. Another non-cooperative activity is 
therefore developed to reduce overall system costs. The as-
sessments of the performance of the system-wide cost and of 
the number of MUs gaining from edge computer systems are 
done to illustrate the success of our solution. Finally, for further 
effort, numerous barriers to research and open questions are 
highlighted.
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Introduction
The increasing burden of clinical illnesses and 

ageing populations mean that illness prevention is an 
essential healthcare necessity. Avoidance is not only 
described as a means of maintaining a better envi-
ronment but also a technique of maintaining severe 
circumstances by means of regular exercises, nutri-
tion management and periodic prevention. A growing 
number of chronic diseases and lack of treatment must 
be addressed by the future health care industry to meet 
patient needs[1]. The need of rapid, thorough and ex-
act eHealth and smart health care integrating many 
forms of physical and medical information to identify 
the virus has been underlined lately by COVId-19. 

The integration of modern technology in safe-
guarding policies and procedures can assist to identify 
possible health issues quickly and enable suitable ac-
tions such as simultaneous monitoring of treatments 
and the preparation of fresh evaluations to be planned. 
In 2019, the global intelligent health market is project-
ed to reach USD 143,6 billion, an increase of 16,2% 
on average between 2020 and 2027. Smart healthcare 
is the framework for health systems that use technol-
ogies like wearable devices, IoT and the mobile Inter-
net to enter health data and link individuals, resources 
and organizations. Smart healthcare means that we 
can conveniently access medical documents. 

Various players, including medical practitioners, 
personnel, hospitals and research institutions are in-
volved in intelligent medical therapy. It includes a dy-
namic environment with various aspects such as illness 
prevention and detection, evaluation and evaluation, 
healthcare administration, patient decision-making 
and medical research. Smart health services include 
automated networks such as IoT, mobile webs, cloud 
computing, big data, 5G but also artificial intelligence 
(AI), as well as advanced biotechnology.

With computer technology, automation and au-
tomated signal processing, sensors were increasingly 
integrated in various systems of our life. Data gener-
ated by sensors can assist physicians to identify cru-
cial circumstances quicker and more reliably and 
can help patients learn more about their symptoms 
and potential treatments. Intrusive and non-inva-
sive equipment – from gadgets to temperature read-
ing, to dialysis process control – give patients and the 
health sector with personal and multimedia data and 
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support. Signals such as electrocardiogram (ECGs), 
electroencéphalogram (EEGs), electroglotonograph 
(EGGs), Electroaculogram (EOGs), Electromyogram 
(EMGs), body’s temp, blood pressure (BP), as well 
as heart rate arrive in the form of 1D and 2D signals. 
Medical signals are also given. These medical signals 
can be used to monitor a patient with a health care 
monitoring system.

The IoT begins to link physicians and consumers 
slowly with the healthcare system. Echoes, BP readings, 
glucose sensors, EEGs, ECGs and more continue to in-
vestigate the well-being of individuals. Critical circum-
stances such as follow-up visits to doctors. Many health 
centres started using smart beds to detect the motion 
of a patient and adapt the bed to the right corner and 
position automatically. The Medical Things Internet 
(IoMT) pertains to the IoT utilised for medical applica-
tions. The IoMT can play an essential role in the devel-
opment of a fully integrated health environment.

In rare cases, depending on only one form of med-
ical information may not comply with the diagnostic 
standards of a certain condition. Multimodal medi-
cal signals for improved diagnoses can thus be used. 
Communications can be merged at several levels, such 
as the level of data, the level of function and classi-
fication[3]. Many problems may arise while fusing 
signals. Signaling from several sensors, data caching, 
feature standardization, and classification fusion com-
prise these challenges[4]. Together with advancement 
of Machine learning and artificial intelligence (ML) 
techniques in the field of deep learning (DL) as well as 
wireless local area network technologies (wLANs)[5] 
intelligent health care has been transformed to pro-
vide patient and stakeholder satisfaction. 

Due to the high computational performance of 
these technologies, high data volume, the accommo-
dation of several terminal units and the addition of 
5G and beyond 5G wireless technology, the medical 
industry has been able to manage numerous medi-
cal indicators from the same user – which at the time 
increase disease detection and prediction accuracy. 
Healthcare now employs IT to create intelligent and 
accurate treatment solutions that accelerate health di-
agnosis. Smart frameworks and automatic diagnostic 
medical diagnostic systems provide services in many 
contexts and situations such as hospitals, workplaces 
and homes, and transportation aids, which reduce the 
cost of doctor visits substantially and improve patient 
care overall[1]. 

There is a requirement for Intelligent health as the 
number of IoT healthcare devices deployed globally 
estimates to have reached over 162 billion as of 2020, 
IoT sensors and application for general healthcare 
having drastically changed the approach to health-
care[1]. Smart IoT sensors wearable and embedded 
may gather data on the basis of user behaviors, mobil-
ity, and device use in real-time. Such samples are gath-
ered and processed with ML or DL techniques to dis-
close hidden patterns in the data as well as track users 
to make a diagnosis and warn against critical condi-
tion. Cloud-based frameworks, which frequently use 
Big Data techniques, can achieve reliable and correct 
results for general IoT applications, and require quick 
reactions[2]–[4]. 

This data can be collected and processed using DL 
techniques. However, cloud-based implementations 
can have a major negative impact when there is a net-
work failure or bandwidth delay, and this can result 

Figure 1. General architecture of Edge based healthcare system
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in health emergencies or even life loss[5] for critical 
medical ioT-based applications that require greater 
accuracy, reliable responses and robust behaviours. 
There has recently been a rising interest in advanced 
cloud architectures using cutting edge technology and 
cloud technology. The main aim of the combination is 
to maximise advantages in data gathering, interpreta-
tion, processing and analysis by the edge and fog com-
puting capacities [6]. 

Such designs provide potential solutions to improve 
dependability and adaptability in healthcare dispersed 
applications, as smart device, sensor mapping and re-
source management are major concerns of intelligent 
IoT healthcare systems[5]. The objective of the study 
is therefore to show the advantages of edge computing 
for smart solutions for the distribution of smart IoT 
healthcare sensors and analysis. Edge intelligence may 
be utilized on intelligent appliances with sensors on 
them and on appliances on gateways near intelligent 
sensors: smart wearable equipment with sensors, such 
as smartphones and smart watch systems and gate-
way equipment such as micro-constrators are edge 
nodes. Fog computing may be deployed on different 
networks and incorporate powerful, bigger equipment 
like personal computers and smart sensor devices that 
are more remotely located. 

Close proximity of users to sensors is frequently 
utilised for providing health services with better avail-
ability, less latency, and local awareness [7], both edge 
and fog computing architectures [5]. Many academics 
have suggested strategies based on hierarchical com-
puting for the distribution and allocation of infer-
ence-based jobs across border and fog nodes to use 
such techniques as DL and ML, which may greatly en-
hance computing resources and computational capac-
ities of edges. As the Internet of Things (IoT) develops 
rapidly, various museums and equipment for all-em-
brace services are connected. An Internet of Medical 
Things (IoMT) is an important application[1]. 

In current culture, MUs are hard on time for medi-
cal exams which encourage the progression of chronic 
illnesses, suffering from the dreadful stress of their ev-
eryday lives. Furthermore, the shortfall in wireless and 
local computer channels cannot meet the transmission 
requirements of explosive MUs and hinder future de-
velopment of IoMTs. IoMT combines Wireless Body 
Area Networks into IoTs to overcome the hurdles. 
IoMT is possible to implement remote surveillance 
by the deployment of body sensors on MUs through 

extensive networks of health care. Unlike convention-
al therapy, IoMT enables MUs to travel freely without 
being restricted. 

Despite the fact that different body sensors can 
monitor all-embracing medical data, explosive MUs – 
particularly people – are overwhelming existing 
healthcare facilities because of economic growth and 
population ageing. For medical testing, local comput-
er resources are not adequate, given by mobile devices, 
as they are time-sensitive. The development of edge 
computing is really a viable paradigm to address this 
shortcoming. The burdens of edge computer and the 
latent workflow can be considerably reduced if the raw 
data monitored is offloaded to the edge servers. 

In general, MUs concern a lot about diseases that 
might have significant repercussions and hospitals ex-
amine MUs all day long to prevent information which 
is also known as hunger for information from becom-
ing obsolete. There are therefore numerous problems 
facing the health system. First, severe illnesses should 
be allocated high transmission priorities. Secondly, all 
sorts of data collected, including general illnesses, have 
to be updated on time in order to prevent hungering 
and concealed threats from information. Thirdly, the 
maximum displacement of hardware in the healthcare 
system must be considered without a constant pow-
er source, including body sensors, local devices, and 
edge servers.

This article builds an edge computer-based IoMT 
health system. The considered IoMT is devised into 
two sub-networks, namely intra-WBAN and out-
side WBANs, on the basis of the physical boundaries 
of WBANs. Local devices have been designated as a 
gateway and connect between two subnetworks with 
both the routing and the calculation capacities. In 
intra-WBAN, local equipment assigns body sensor 
transmission priority by managing the bandwidth in 
the Multiple Access orthogonal frequency division. 
The Nash negotiation solution is used to establish the 
best timetable. MUs opt to examine the raw observed 
data in addition to WBANs or to download it to edge 
servers. By using the Multiple Access Non-Orthogo-
nal (NOMA) technology, the dissipation of energy 
and the suffering of interference by the channel multi-
plexing are compensated for. 5G communications use 
millimeter waves, and the transmission frequency is 
high, as opposed to cell communications. There are a 
large number of MUs split geographically, allowing a 
few MUs to download every edge computing server. 
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Since MUs are practical logical, a non-cooperative de-
sign was influenced.

Literature Survey
The IoT frameworks for edge-based medical care 

usually comprise remote monitoring systems which 
use several types of smart sensors for diagnostic, sen-
sitive and preventative healthcare systems. Fog com-
puting nodes act as local servers in recent studies: col-
lect, analyse and process IoT sensor health data, and 
provide fast-response services. Health experts have 
been investigating for many years methods for remote 
patient monitoring and the transmission of health re-
ports to give doctors with patient data in real time. 

Earlier researchers like Liu et al. mainly recom-
mended basic computers and MSM for patients, such 
as ECG and heartbeat detectors to warn against the 
heart rate or to forecast and filter crucial circum-
stances. That physiological information is then gath-
ered for further analysis and processing via intelligent 
ECG sensors. Recent progress in IoT technology has 
opened the way to smart solutions that benefit mobile 
applications and system designs. The solutions such 
as chronic disease monitoring, epidemic surveillance 
and management, geriatric and paediatric care and 
health and fitness management aim at solving health 
problems at different levels. 

Many of the research papers have recently suggest-
ed IoT health systems that focus on the access to and 
diagnosis of critical health conditions in physiological 
health. For mobility and cardiac data monitoring, a 
wireless multimedia sensor network is used for peo-
ple inside living areas. The edge layer allows family 
members and health professionals to get health warn-
ings on their mobile phones. Sudden variations in the 
sensor readings that identify falling and critical states 
of health early are computed. Such IoT smart health 
service to monitor important cardiovascular diseases 
in patients utilising ECG sensor datasets was also pro-
posed. The system interactions were done by means of 
a TV interface. 

Researchers have been exploring Bluemix Cloud-
based information collection and storage technol-
ogies. They have used IBM Watson IoT systems to 
enable health specialists to obtain analytical conclu-
sions remotely utilising health data. In another study, 
researchers suggested an embedded fever diagnostic 
system to monitor the temperature of the patient in 
real time. The suggested IoT-based ECG telemetry 

system provides a real-time health evaluation on a 
smartphone. Different physical activities on the pro-
posed system have been assessed to demonstrate their 
utility. Field sensors may be used to capture physio-
logical data for static monitoring, and can be used to 
detect multimodal activity. 

In one investigation for this researcher, audio, 
video and motion information was obtained using a 
smartphone, smart-watch sensors and a camera. In-
deed, the cloud architecture was utilized for fog com-
puting where activity detection, data preprocessing, 
and locating were carried out utilizing a local gateway. 
The activity identification of similar research with fog-
based frameworks has been proposed. Due wearable 
body sensors were used to identify 12 human activi-
ties. These researches employed an LSTM-based RNN 
model which was used in the local fog nodes whereas 
various kinds of motion monitoring sensors were pro-
posed and activity categorization was based on SVMs 
and rands. 

Recent research has investigated edge-based ML 
models and incorporated the analysis of wearable sen-
sors on physiological health data. The paper explored 
the topic of the identification of anomalies by suggest-
ing an edge stream computing architecture. The HTM 
algorithms were disseminated and implemented in 
classification at the edge nodes. Another research rec-
ommended the use of an LSTM-based RNN on the 
edge nodes in a case detection model. A recent study 
[8] suggested a multi-access edge architecture-based 
EEG categorization method. The authors built es-
sential modules on edge nodes to meet the necessary 
criteria such as robust detection and categorization 
of features, data decrease and quick processing. They 
also compared the findings with approaches like near-
est neighbors, naive bays and random forests to evalu-
ate the performance of the project. 

A novel architecture based on hierarchical com-
puting was presented by another research study in or-
der to classify abnormalities in ECG data. The authors 
employ an IBM version of MAPE-K design in order to 
distribute these calculations in the layers of cloud, fog 
and edge. Four major processing units comprise the 
architecture.To connect sensors to the border, a mon-
itoring module provides all preprocessing, data col-
lecting and storage. A module for analyzing the major 
processing and computing activities is then built, such 
as model trainings, and deployed in the cloud. Thirdly, 
the Planning module that is placed at the edge of the 
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analyzer module. This module operates the classifica-
tion classifier and makes choices. Two methods were 
evaluated, SVM and DL. 

There have been several recent studies in situations 
in which researchers have developed edge rehabilita-
tion methods to monitor health-related problems or 
infections following therapy. One such research sug-
gests a health monitoring system for an orthotic by 
following a patient’s stride and temperature for an am-
putated leg. They used cellphones for collection and 
transport of health information to fog nodes using the 
edge nodes, in which ML algorithms for the categori-
zation of features were applied. Another comparable 
research suggested accelerometer IoT based arm kine-
matics. 

Several research projects have suggested IoT-
based intellectual systems for speech synthetization 
and voice pathology. Smartphone and wearable sen-
sors were used to study voice-related illnesses and 
disorders and send them to the cloud-base module 
in which a high-end learner was being used to grade 
functionality extraction jobs. Dubey et alfog comput-
ing was used for teletherapy to Parkinson’s sufferers. 
The audio data were gathered using wristwatch sen-
sors and transmitted to fog nodes for the acoustic de-
tection of features and subsequently to the cloud for 
further categorization. IoT smart health systems have 
given several possible options for the treatment of in-
fectious diseases in the realm of diagnosis and therapy. 

Such systems have provided the possibility for re-
al-time processing, position detection, motion infor-
mation and many kinds of data merger. Epidemic ill-
ness detection and diagnostics systems have become 
state-of-the-art with the support of biosensors and lo-
cation and environmental sensors. In instances when 
viral infectious illnesses must be found in the early 
stages so that patient treatment may be timely, the ne-
cessity of such systems is all the more obvious. One 
research suggested a Chikungunya diagnostic system 

employing fog computing to analyse symptoms asso-
ciated with illness, including environmental data. The 
technology also warned users using Google Map data 
to regions susceptible to illness. 

Another study presented a diagnostic approach 
to prevent the Zika diseases from spreading through 
mobile cloud computing. Fog nodes were utilised to 
preprocess and for the processing, storage and analysis 
of findings, a cloud layer was deployed. The current 
situation of COVID-19 has significantly transformed 
the worldwide environment, thus intelligent health 
systems require the hour. For exact screening, keeping 
a social distance of 1 meter, and diagnosing symptoms 
such as fever, cough and bodily discomfort, many IoT-
based smart architectures are suggested. An automo-
tive triage approach was suggested based on real-time 
edge layer DL methods. For front area detection and 
temperature measurement using an infrared camera, 
the DL is utilised. 

In other research, a multimodal DL system that 
used smartphone sensors to locate users and to alert 
them about locations susceptible to risks has been 
suggested. At any time, a huge volume of data, par-
ticularly in an IoT network, is created. Therefore, a 
significant quantity of data needs to be processed in-
tensively. Many approaches of Big Data Analytics for 
real-time IoT frames were suggested in the literature. 
The QoS need was not addressed correctly. Machine 
and DL technology interact alongside IoT architecture 
to increase the capacity for Big Data Processing and 
sophisticated DL models are particularly strong for 
the management of such data. 

For several forms of medical large data, including 
data of wearable sensing devices and HER data, DL 
have been utilised by researchers. Some of the large 
data uses in IoT healthcare. The major IoT healthcare 
systems data analytics apps have changed statistical 
analysis and reliable health data tracking. The sensor 
data of the wearables is constantly recorded such sleep, 

Figure 2. System classification model
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workout, hiking, cardiac data, etc. New varieties of IoT 
intelligent sensors are also able to follow heart rate, 
glucose, pulse, etc. Big data analysis allowed patients 
to get out of healthcare and diagnostics, as well as en-
hanced healthcare at home. Big evidence also benefit-
ed IoT healthcare systems by lowering personnel and 
travel costs overall. It has enabled health professionals 
to locate and provide particular treatment for high-
risk patients. It has also reduced mistakes since hu-
man elements increase faith in artificial intelligence. 
Advanced AI systems such as IBM Watson are able to 
anticipate illnesses by searching enormous quantities 
of health data in seconds. The smart health sector may 
thus make quick progress with large-scale data and 
with AI and IoT.

Proposed System
This image shows the model of the system of our 

researched edge computerized health care. It has four 
main parts, namely MUs, local appliances, edge com-
puters and hospitals. MUs are equipped with hetero-
geneous body sensors which monitor and send raw 
medical data at the appropriate gateway. Interference 
is caused by MUs occupying the same subchannel. 
The local device then chooses that the medical ana-
lytical work is done or downloaded to edge servers 
through local computing. The medical report is finally 
forwarded to the hospital. The monitoring data have 
three key attributes: medical emergency, AoI and en-
ergy depreciation. The medical intensity index of the 
health-care data assesses medical emergency. 

Heart rate data and blood glucose data are intui-
tive to the medical emergencies of the patient. Data 
may be classified in discrete classes accordingly on the 
basis of the IEEE 802.15.6 standard. The idea of de-
fining medical emergency is fundamental. Given that 
the attributes are the same, high priority of transmis-
sion should be given to health data with significant 
medical emergency. Medical information is often time 
sensitive and is severely restricted in the utility of the 
outdated monitored data. Using body devices to sense 
immediate data throughout the day, real-time health 
care is ideally attained. 

Continuous monitoring, however, demands ade-
quate energy supply and processing capabilities, lim-
ited by WBANs. The AoI paradigm is therefore used 
to assess the authenticity of the health data obtained 
through portals. When monitoring body sensors, all 
patient information is timed. When wireless channels 

are assigned, sensors begin to monitor the data; they 
are unwanted otherwise. In these instances, caching 
for sensors is not required and the AoI value for all 
data numerically corresponds to the queuing delay.

The system-wide dispersion of energy without reli-
able energy supplies impacts the lifetime of the entire 
healthcare system as well as the performance. Sensors 
use energy in intra-WBANs to transfer relevant in-
formation to the local device. However, transmission 
from edge computer to cutting-edge servers as well as 
calculating health analysis activities caused the energy 
dissipation in outside the WBAN system. The aim of 
our health system is to minimize systemwide costs, as 
a linear combination of the urgency of medicine, AoI 
and the waste of energy. 

Bandwidth distribution profile of the wireless 
channel in intra-WBANs and the strategy profile un-
loading all local devices in beyondWBANs. The over-
all system costs C are the function of the two profiles 
above. The stated problem of optimization is subject 
to the following restrictions in the context of prac-
tical healthcare. The AoI cannot exceed the appro-
priate threshold of the health data collected by the 
body sensors. Unable to overwhelm edge servers. In-
tra-WBANs, the assigned bandwidth cannot be more 
than the total bandwidth. Each job can be processed 
only through edge computer or edge servers.
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The cost of each MU varies on its own and on other 

methods due to the sharing of transmission and com-
puting resources. In particular, in cases when excessive 
MUs opt to load jobs onto edge servers the pace of the 
transmission may be lowered because of significant 
interference and because edge servers are overloaded, 
the computational latency cannot be achieved. In this 
situation, local computing is ideal for MUs. Systematic 
costs are determined by the allocation of bandwidth 
and the discharge of strategy profiles. Bandwidth al-
location profile is dependent on constraints 1 and 3. 
Boundaries 2 and 4 rely on the strategy profile for off-
loading. 

The optimization issue is separated into two sub-
problems based on two sub-networks, namely the 
problem of bandwidth allocation (BA) in intraWBANs 
and the Offloading Decision (OD) problem in outside 
WBANs, in order to disconnection such interdepen-
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dence functions between MUs. Intra-WBANs, body 
sensors are assigned wireless channel resources for the 
transmission of monitored information in health care 
to gateways. Body sensors detect and communicate 
different medical data to local devices. Each body sen-
sor gathers relatively modest data sizes of the health 
monitoring packets and minimal bandwidth needs. 
The bandwidth is therefore OFDMA distributed to 
sensors. 

Varying sensor types have different needs for band-
width. The main issue for the BA problem is the data 
attribute and the energy waste of the sensors in trans-
mission without medical analytical duties. The BA 
issue may be revised as a cooperative game in which 
body sensors reduce the cost of intra-WBANs by ne-
gotiating, as body sensors work together to service 

MUs. In particular, sensors strive to minimize their 
bandwidth resources costs. Unlike non-cooperative 
games where people are rational and egoistic, sensors 
are intended to reach Pareto as optimally as possible 
in the agreed negotiation match, and the cost can be 
correspondingly minimized in intra-WBANs. There 
is a discrepancy despite sensors cooperating, and after 
that, a bargaining match would be withdrawn. 

The discrepancy point for the BA issue indicates 
that each sensor has at least the assigned bandwidth. 
The AoI of its monitoring data exceeding the thresh-
old would be the bandwidth assigned to one of the 
sensors less than the discrepancy point. The medical 
information is outdated. It can thus be highly expen-
sive and cannot achieve the optimum Pareto. The 
minimal bandwidth assigned for each sensor may be 

Figure 3. Proposed system architecture

Figure 4. Inclusion of AI model in IoT
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determined based just on AoI restriction. Each sensor 
is described as the usefulness of intraWBANs, as the 
inverse of their costs. Then the relevant minimal utili-
ties may be determined in view of the discrepancies in 
all sensors. In the negotiating game, the feasible utility 
set is the joint set of all MUs utilities, where each MU 
has to have a greater utility than its lower limit. 

Overall, in the negotiation game there are more than 
two sensors, which result in endless Pareto optimum 
locations. The widespread Nash negotiating solution is 
used to determine the unique optimal Pareto point in 
order to tackle this challenge. In addition to WBANs, 
gateways pick downloading techniques with the purpose 
of lowering MU costs, including transmission energy 
consumption between gateways and edge servers, and 
the calculation of medical test tasks. Taking into account 
the reason and autonomy of MU, the OD issue may also 
be recast as a non-cooperative game. The costs for MUs 
not only rely on their choices, but also on other choices. 

The primary variables affecting transmission and 
calculation energy consumption are the interruption 
and the number of MUs which occupy the same edge 
server by describing the transmission model, respec-
tively. In addition, the number of MUs on the same 
edge server influences the interference encountered. 
Thus, by replacing its original utilities function with 
its suffering interference for the MUs, the formulated 
non-cooperatives may be converted into an analogous 
mode. Note that when MUs decide to do medical an-
alytic activities via local computing, there is no trans-
mission usage. The associated utility is described as 
the threshold for interference, which exceeds the cost 
of discharging edge servers. to establish that the unco-
operative game has at least one Nash equilibrium and 
is a weighted potential game. 

The sophisticated structure is proportionate to the 
changes in the potential function when a MU alters 
its approach. The modified non-cooperative game 
is based on the notion of a weighted potential game 
with at least one pure NE Strategy. A health monitor-
ing method based on decentralized edge computing 
is therefore presented in order to reduce systemwide 
costs with the optimum offloading strategy profile. 
All MUs are initialized to zero, which is to say, local 
computing is their preliminary techniques. A propos-
al for logging strategy updates requests issued by the 
MUs is maintained in edge servers. When the medical 
analysis jobs are downloaded to edge servers, all MUs 
compute their suffering interference. 

As local computing is the initial technique, the first 
decision slot has no interference. The threshold is then 
calculated and the resulting interference is compared 
with that for each MU. If the impairment is less than 
the criterion, the energy demand can be decreased 
from local computers to edge servers. Due to other 
MUs’ strategic profile, MU has the best answer and of-
fers an updated recommendation for strategy. In the 
proposal set, all requests are documented. This pro-
cess is also known as a way to improve. The MU would 
retain the existing approach if the interference is more 
than the threshold. MUs fight for this update chance 
in the proposal. 

 1 , 1

1( )
2

N N

i j i i
i J N j i i

a S S S
   

     

 One is randomly chosen to alter its approach, and 
other MUs maintain decisions. Based on the charac-
teristics of the weighted potential scenario, following 
finite improvement routes, all MUs can achieve a pure 
NE strategy. Our suggested DEHM method is dom-
inated by the time complexity of calculating the op-
timum answer. MUs sort all edge servers depending 
on the associated price to calculate the most advan-
tageous edge server. Where K and l be the amount of 
edge servers and the number of algorithm conver-
gence decision slots.

Results and Discussion
Consider a health surveillance edge computing sit-

uation in which 30 MUs and 5 edge servers are avail-
able. Medical analysis services can be provided via 
body sensors that are placed on MUs to monitor the 
healthcare data and edge servers. Randomly picked 
for [1000, 3000] KB to [100, 1000] are the data size 
and necessary CPU cycles for every packet. Local end-
points and edge servers can be calculated at 2 GHz and 
30 GHz respectively. Local devices’ transmission pow-
er is 100 mw and the frequency is –100 dBm. 

The system’s systemwide cost and the number of 
museums that are supported by edge computing are 
two performance measures. The efficiency of our sug-
gested DEHM algorithm is demonstrated by three ap-
proaches for a performance comparison. Due to the 
fact that jobs might be deactivated to the edge servers, 
MUs with risks are unwilling to undertake medical 
analysis using local computing services. Myopic MUs 
will randomly unload their duties to the edge server 
and disregard other MUs’ interference. It is a central-
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ized method that programming data transmission re-
sources in such a manner that is NOMA. 

The achievements of SDMA are close to ideal exhaus-
tive search by gathering global information. The massive 
influx of MUs results in additional health data to be 
communicated and processed. Thus, with the increasing 
numbers of MUs, the system-wide cost in IoMTs grows. 
In comparison with all the MU schemes of LC and EC, 
our suggested DEHM algorithm may cut costs by an av-
erage of 36 and 38 percent. The highest limit of signifi-
cant degradation of the DEHM method is about 13 per-
cent compared to the centralized SDMA method. Since 
global information is required for the SDMA algorithm 
to match, this not only generates additional overhead 
transmission but also privacy disruption. 

The centralized scheduling may differ from the 
MUs worried about the privacy question. In example, 
if the quantity of MUs is very small the cost of LC is 
larger than that of EC. This is due to the lack of com-
pute resources on edge servers, which can finish med-
ical analytic jobs with a limited time limit when there 
are MUs that offload work to edge servers. However, 
costs for the EC approach grow more quickly and ex-
ceed the LC costs at 35 mm, as an excessive number of 
micro controversies leads to serious interference with 
transmission and overburden edge servers. Latencies 
in transmission and computation are both unwanted. 

Figure 5. Time slots comparison
The effect on systemwide costs of the data size. 

Since a big amount of healthcare data takes lengthy 
time and consumes huge amounts of transmission and 
computing energy, system-wide costs are increased by 
the increasing volume of medical packets. The DEHM 
technique can decrease the cost by 57 percent com-
pared to LC if the data amount is relatively modest. 

When the data amount rises to 3 MB the decreased 
ratio drops to 32 percent. That’s because a big amount 
of healthcare data enhances the strain on edge servers 
and the cost of calculations is higher. In addition, by 
reducing the transmission energy dissipation, the LC 
technique can minimize systemwide costs. 

Figure 6. Mus from EC analysis
In conclusion, the DEHM algorithm can be im-

proved by all MUs, which can effectively tackle the 
performance of the centralized SDMA algorithm, 
then the comparative techniques of LC and EC. Figure 
shows the variation in the number of edge comput-
er MUs. With the growth in the number of MUs who 
benefit from edge computing, the number of MUs is 
rising and the file size of health care packages is fall-
ing. It’s because virtual machines may supply relatively 
modest numbers of MUs with relatively late medi-
cal analysis services and ensure AoI from controlled 
health data. The figure demonstrates that the growth 
in data size increases the costs. 

Figure 7. Healthcare data packets analysis
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Consequently, it lowers the amount of MUs that 
benefit from edge computing. Note that, with the ex-
pansion of the number of MUs benefiting from EC 
scheme edge computing, the number grows initially 
and then goes down to 0. Buoyed by excessive MUs 
sharing resources which still surge the edge comput-
ing computers, and the corresponding number of MUs 
which benefit from edge computing falls fast, while 
the calculation resources of edge servers are more than 
sufficient for local devices. The figure compared to the 
centralized SDMA Scheme the temporal complexity of 
our suggested DEHM algorithm. 

As the DEHM method may decentralized reach the 
NE, the convergence time might be cut by an average of 
78% compared to the SDMA algorithm. Furthermore, 
the total percentage of SDMA convergence times rises 
quicker than the DEHM method, as the frequency of 
MUs grows. It shows that DEHM is performing well 
while the number of MUs is increasing. The majority 
of current efforts concentrate on static or semi-static 
health conditions, where the delivery of medical data 
is determined in advance. The decision-makers are 
supposed to get precise information about the medical 
analytic jobs and the computational functions of edge 
servers properly. Nevertheless, edge servers and jobs 
in the field of medical analysis are diverse and hard to 
obtain. 

Furthermore, work execution time doesn’t have a 
linear dependence on the computer resources used, 
which raises forecast complexity using historical data. 
Machine learning has done a lot in computer vision, 
processing of natural languages, etc. It remains diffi-
cult to use for modelling stochastic procedures and 
implementing dynamic healthcare games. Many re-
searchers have examined the topic of unstable pow-
er generation in IoMTs in energy harvesting. Energy 
should be provided in conjunction with the medical 
analysis duties with the growth of communication 
techniques. For these reasons, a reorganization of the 
data size and transfer rate requires new transmission 
methods. 

Furthermore, the energy discharge of edge servers 
can indeed be substantially decreased, and the accom-
panying energy queue must also be restructured. It 
is also important considering the interplay between 
different IoMTs. The burdens of different IoMTs are 
separate as MUs are not uniformly distributed. Exces-
sive workloads might be sent to adjacent idle servers 
by overloaded edge servers to carry out load balance. 

Wireless power transmission can also create an energy 
balance across IoMTs, increasing the life of body sen-
sors in overburdened IoMTs. In addition to improving 
spectrum efficiency and reducing the maintenance 
cost of equipment, the combined transmission of en-
ergy and information. 

Figure 8. Different MU based analysis
Unlicensed access to IoT systems can lead to sig-

nificant health concerns and dangers to patients’ 
private information. Linked computers, including 
compilation, aggregation, patient knowledge recov-
ery and cloud communication. The sort of system 
is prone to clones, RF-jamming or cloud polling. 
Throughout the cloud survey, the communication is 
sent such that a person in the center may immediate-
ly inject orders to a computer. The literature seldom 
discusses the actual applicability of IoMT enabled 
healthcare systems. The major worry is that compa-
ny ownership and not publicly accessible statistics 
are the most important. 

Figure 9. Healthcare data packet analysis
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In actuality, an efficient deployment and use of data 
fusion will make it possible to measure and assess dai-
ly physical activity using low-cost monitoring that will 
make chronic illnesses simpler and better to avoid. We 
take it as a significant prospective path for future study 
to store medical data in public archives with adequate 
protection and to explore existing data fusion tech-
niques using this public data. Fog-based frameworks 
gave the greatest answer to non-dynamic monitoring 
settings, where local servers supplied GPUs to satisfy 
the needs of intensive ML workflows. 

However, limited-power edge devices have been 
utilised for dynamic activities where resource optimi-
zation and power conservation are shown. Stream CC 
was utilised at an adjacent level to render the deduc-
tion process parallel across the many edge nodules and 
to maximize computation and operational require-
ments for integrated sensor devices ML methods are 
used, using lightweight architectures. For restricted 
use of resources and low power edge nodes without 
compromising performance, sophisticated mobile DL 
architectures have thus been adapted.

Conclusion
There is also a range of IoT, IoMT, healthcare, AI, 

edge as well as cloud computing books at varying 
speeds and using different methods in the intelligent 
health care sector. However, to the best of our knowl-
edge the IoT, IoMT, AI, health signal usage and fusion, 
edge and cloud computing, privacy and security of 
the intelligent health sector were not thoroughly and 
systematically analyzed. In intra-WBANs, the prob-
lem of wireless channel allocation is modelled as a ne-
gotiating game, and by using Nash negotiations, the 
unique Pareto optimum point is calculated. In other 
than WBANs, a non-cooperative game is the problem 
of offloading decision. The NE is presented for a po-
tential game-based DEHM algorithm. The results of 
the performance evaluation show our algorithm’s effi-
ciency regarding system-wide costs and the amount of 
MUs benefiting through edge computing.
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Abstract
Deep Learning hosts a plethora of variants and models in Con-
volution Neural Networks (CNN), where the prudence of these 
methods is algorithmically proven when implemented with 
sturdy datasets. Much number of haphazard structures and 
textures are found in the histopathological images of breast 
cancer, where dealing with such multicolor and multi-structure 
components in the images is a challenging task. Working with 
such data in wet labs proves clinically consistent results, but 
added with the computational models will improvise them em-
pirically. In this paper, we proposed a model to diagnose breast 
cancer using raw images of breast cancer with different reso-
lutions, irrespective of the structures and textures. The floating 
image is mapped with the healthy reference image and ex-
amined using different statistics such as cross correlations and 
phase correlations. Experiments are carried out with the aim 
of establishing the optimal performance on histopathological 
images. The model attained satisfactory results and are proved 
good for decision making in cancer diagnosis. 
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1 Introduction
Most developed countries has reduced death rate 

due to breast cancer in recent years, though there is 
annoying situations rise for massive growth of breast 
cancer. Technological break-through and awareness 
are the notifications observed by multitude prevent 
falling into the clutches of the epidemic, subsuming 
knowledge about medical imaging and analysis meth-
ods of early detection and screening. A meticulous 
scrutiny and diagnostic tests on patients shall have to 
be carried out with high sensitivity and specificity, in 
order to classify as ‘cancer’ or ‘no-cancer’.

Research and Literary consensus demonstrate 
multi-level and multiple levels of resolutions on the 
histopathological images. Many time-hard analyses 
in the research jot on to valuable academic theses. In 
vitro data sets are the golden collection of the bench-
marking data sets, where experts with minimal di-
agnostic risks in Computer Aided Diagnosis (CAD) 
has derived many sophisticated methods for decision 
making. Experts and research multitude annotate pro-
spective decision making in building automated sys-
tems with promising features of reducing the risks and 
improving efficiency in diagnosis.

2 Literature Review 
Classification is the process of categorizing and iden-

tifying the types of breast cancer from high-resolution 
histopathological images, used in deep learning using 
convolutional neural networks. Classifying benign and 
malign tissues is the order of work in the prognostic 
evaluation [1]. The carcinoma, which is also maligni-
ty in the tissues are studied with many morphological 
properties to determine the various levels of severities 
[2]. H&E (Heamatoxylin and Eosin) is the mechanism 
conventionally used to trace the primary stains on the 
specimens. Rule based methods in machine learning to 
CNNs of deep learning work with many digital com-
positions on the histopathological analyses, in order to 
achieve the automated end-to-end process [3].

Gradient descent and gradient boosting algo-
rithms employed in the priority during the iterations 
of a CNN model in the Image Net [4]. Collections of 
H&E stained images of histopathological breast can-
cer forms are processed in the pre-trained ImageN-
et. A fully automated and operated CAD system uses 
deep learning and machine learning for the effective 



Issue 22. May 2022 | Cardiometry | 457

diagnosis of breast cancer [5]. Detecting and extract-
ing patches containing masses and classification is the 
core of the CNN frameworks. Early screening and de-
tection, preprocessing of pectoral muscle by removal 
or mass segments examination need not encouraged, 
with external interventions, if CAD can do effectively.

Many inherent features and relationships in the 
histopathological images are discovered using ma-
chine learning. The performance of machine learning 
is further extended to convolutional neural networks, 
as prudent as hallmark for intelligent decision making. 
Learning based critical problems are solved meticu-
lously using convolutional neural networks particular 
on the datasets with temporal and spatial aspects [6].

In traditional histopathological systems, there ex-
ists a consideration for the inter-pathologist-variabil-
ity in all diagnostic experiments, which are well mit-
igated with quantitative analyses that consume much 
time in a clinical setup [7]. H&E promotes the aspects 
of variability for the stained areas, discussed as one of 
the major contributions of the research interests to-
wards proving accuracy in image analysis.

Resolution, format and the structure of images 
influence the development of imaging devices, while 
large images occupy much storage space format and 
structure of the image plays a very important role. 
Whole-Side digital pathology Images (WSI) are the 
examples of the detailed imagery of histopathological 
breast cancer images [8]. These images are difficult 
to be sliced up into hundreds and many smaller tiles 
during the stage of preprocessing and selection, hence 
lowest and detailed magnification of imagery are con-
sidered for the tasks of classification and segmentation 
[9]. Metadata plays are very important role in sliced 
images to map with the positions of WSI, which need 
to be integrated with information. The experiments 
on the WSI is to break the barriers of handling errors 
during the mapping of sliced images with the whole 
format of the image, subsequently to provide as in-
put to the convolutional neural networks to alleviate 
the challenges of uncertainty, size and format [10]. As 
problems of tumor identification are well dealt with 
machine learning frameworks, AI is the carrier for 
mitigating with the imaging problems and their siz-
es without having to compromise in the quality of the 
problem identification and description about the tu-
mor detection, quoted by Robertson et al. 

Histopathological images are used in medical do-
main such as oral cancer, Bone marrow, immune 

histo-chemistry [11]. They use some form machine 
learning approaches for the diagnosis from conven-
tional methods to recent deep learning. An improved 
approach based on clump splitting is discussed in for 
breast cancer diagnosis [12]. At first, the nucleuses are 
segmented using clustering approaches and then clas-
sified using distance measure. Different shape features 
are extracted from the segmented nucleuses for the 
classification. A methodological review of histopatho-
logical image based breast cancer is discussed in [13]. 
The recent trends and methodologies are discussed 
along with the various challenged for the classification. 
An explanation method based breast cancer diagnosis 
is discussed in [14]. Three types of biases in the bi-
nary classification are discussed including sampling 
biases, biases correlated with class labels and biases 
those affect the entire dataset. A CNN based approach 
is discussed in [15]. It is a binary classification (be-
nign/malignant) system which uses CNN for feature 
extraction and artificial neural network for classifica-
tion. An ensemble approach is described in using dif-
ferent deep learning models. Four different models of 
visual geometry group architectures are utilized [16]. 

3 Proposed Method
Development of a software system for CAD, a 

plethora of datasets exists. These benchmark data-
sets are both useful in deep learning and conven-
tional models. Benchmark datasets like Break His, 
have clinically relevant public breast cancer histo-
pathology data set, with different kinds of trade-offs 
for practitioners, which is a very important study to 
date, however the relative availability of the clinical 
data should be compared with the benchmark data. 
The automated examination of pathological speci-
mens is required for the diagnosis which runs in less 
time and cuts cost of analysis. Figure 1 shows the 
breast cancer classification according to the recom-
mendations of WHO.

Figure 1. Breast Cancer Classified according to the recommen-
dations of WHO.
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Various resolutions of images and WSI have been 
considered for the experimentations, based on the 
degree of magnification of the image, the images are 
collected into four major categories of benign and 
malign class. The preprocessing stage of breast cancer 
diagnosis using convolutional neural networks begins 
with differentiating the images as benign or malign, 
further they are sub-categorized as shown above. For 
effective classification and sub-classification of imag-
es, to overcome the problem of iterative re-works, a bi-
nary classifier is employed to classify the identity and 
benign or malign. 

The CNN which shall be employed on the data 
sets is based on the classification requirements, a bi-
nary classification can ideally work on magnifica-
tion-specific training scenarios and multi-category 
classification works linearly on the training strategies, 
as magnification-independent. It requires training as 
four different models on different sets of specifical-
ly-magnified image data sets, which are as per WHO 
identification of benign and malign cancers. Data 
abstraction is considered during the implementation 
of the magnification-independent as all the levels of 
magnification are considered, unlike in the magnifica-
tion-specific method.

4 Feature Extraction
Robust features of images are extracted by the 

methods evolved in the erstwhile research. Generally 
constituent blocks of images that reflect features are 
edge, corners, blobs, clouds and ridges. A particu-
lar property of the feature can be considered for the 
analyses in a particular domain, where the specific at-
tributes as features. Properties are reflected as pixels 
representing the attributes into features of the phys-
ical view of the image. The scientific application of 
deep learning such as color-histograms, matrix based 
methods, binary pattern methods could be used sys-
tematically to extract the features. Computations and 
algorithms are used to extract the properties for the 
pathological studies, which may compete with the 
procedures of the experimentation in wet lab.

An image is floated considering the tumor/can-
cer, which is mapped with a healthy reference image, 
where the region of interest areas of the images is ex-
amined using similarity computations and statistics. 
Methods of statistics such as cross correlations, phase 
correlations, image ratio uniformity and difference 
of squares; other methods of mutual information ex-

change for the selected areas of the populated features 
include in the complex computations. Mapping of 
feature points of the healthy image with the floating 
images are examined in the similarity process. Certain 
parameters are identified and studied algorithmically 
from the healthy to tumor and are considered as the 
conversion parameters or transformation parameters, 
with points of bifurcation, cross-over points. Figure 2 
shows the basic image analysis framework.

Figure 2. Basic Image Analysis Framework.
Cytoplasm or the nuclei pertaining to the breast 

cancer are not clearly visible components in the im-
ages, which may be due to grayscale aberrations. Tis-
sue staining methods are implemented before visual-
ization using sophisticated microscope which makes 
the procedure crucial to understand and highlight 
each component and helps in morphological analyses, 
where the similar objectives may also be achieved in 
wet lab. 

4.1 Deep Learning Methodology
For the classification, the candidate data set from 

the corpus of images is selected, by scaling the original 
images into different resolutions. The learning time 
is influenced by the process of scaling and phasing of 
the images with a probable least time and irrelevant 
portions of the images could be eliminated from the 
process of learning. Though grayscale images are use-
ful but cause aberrations and conflicting brightness 
which intrude the entire process of identification and 
detection of the tumor parts especially the shape of the 
tumor is the only identification of its benign or malign 
nature. Further, the CNN framework is implemented 
on the collected benign and malign classes of images. 
Figure 3 shows the samples of benign and malignant 
breast lesion.

5 Experimental Results
Many important aspects of malignant nature 

proved pathologically from the breast cancer images 
are revealed using the convolutional neural network. 
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From the pashing and scaling the normalized images 
of breast cancer are sized to 220 x 220 are the primary 
tensors of size 192 x 192. Twenty four (24) filters with 
3 x 3 x 2 kernel size are applied in the first convolution 
layer of configured CNN with a basic stride of 1 x 1. A 
max-pool with the stride of 2 x 2 is produced from the 
first convolution using the pooling layer reducing to 96 
x 96. A ReLU is applied on the resulting output of the 
first convolution and sent through the subsequent con-
volution with nonlinearity and into the subsequent lay-
ers. For the second convolution operation kernel filters 
of size 3 x 3 x 24 with a total of 48 filtrations are applied 
and the input size reduced to 48 x 48, after max-pooling 
with stride of 2 x 2 the output is further scaled. To attain 
the nonlinearity, the output of the previous convolution 
layer is added to the current layer. For the third con-
volution operation kernel filters of size 3x3x96 with a 
total of 96 filtrations are applied and the input size is 
reduced to 24 x 24, after max-pooling with stride of 2 
x 2 the output is further scaled. In the activation stage, 
ReLU function is employed, which further promotes to 
the fourth convolution layer. It has 192 filters with small 
kernel size of 3x3.

To clear the anomaly of activations, by filling the 
space during reduction of the output, the image is 
max-pooled with the stride of 12 x 12. Further convo-
lutions are operated in order to process the results of 
all the pre-configured layers, which also include ReLU 
and 240 filtrations. The tensor 6 x 6 x 240 is result of 
the convolutions and then linearized and flattened to 
bring the shape of the feature. The values of the fea-
tures within the neurons represent the patterns of the 
malign tissues.

CNNs face the problem of underfit and overfit. To 
overcome over fit, dropout layer is used, where the 
feature can be defined into the realistic format. Less 
number of neurons used to define the class of the data-
sets, in order to minimize the ambiguity from the fully 
connected layers. The fully connected layer at the fi-
nal stage of convolution will bring out the tensor with 
limited number of neurons, in the experiment it is ob-
served as 48, are converted to number of classes under 
the malign and benign. There will be a significant loss 
and while improvising accuracy occurred during the 
training and validation in the experimentation which 
are depicted in the following graphs. Figures 4 and 5 
depict misclassified histological breast cancer photos, 
as well as the losses experienced during training and 
validation for accuracy in determining the benign and 
malignant character of images, respectively.

The generalization of the proposed model is based 
on the selection of the images, where the grading in-
accuracies will affect the interest of deep learning 
methodology. From the observations of the exper-
imentations conducted, the classification of breast 
cancer images as malign categories with their sub-cat-
egories, based on the selection of the datasets and pro-
pensity of the proposed method are referenced by the 

                       (a)                                           (b)
Figure 3. Mammography with lesions (a) benign; (b) malignant

    
Figure 4. Misclassified histo-pathological breast cancer images and the loss incurred during training and validation towards accu-
racy of benign nature of images.
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AUC of the ROC, which are drawn as follows deter-
mining for the malign and benign classes. Accuracy 
(ACC)=0.7866, Sensitivity (TPR)=0.7921, Specificity 
(TNR)=0.7837, False Positive Ratio (FPR)=0.2163, 
Positive Predictive value(PPV)=0.6597, Negative Pre-
dictive Value (NPV)=0.8769 are the ROC factors ob-
tained for the benign class. Accuracy (ACC)=0.7849, 
Sensitivity (TPR)=0.788, Specificity (TNR)=0.7832, 
False Positive Ratio (FPR)=0.2168, Positive Predic-
tive value (PPV)=0.673, Negative Predictive Value 
(NPV)=0.8671 are the ROC factors obtained for the 
malign class. Figure 6 shows the ROC curve which 
demonstrates the AUC for benign and malignant 
breast cancer images. 

Therefore, the CNN proposes a learning model 
which has achieved measurable results on the scaled, 
phased and normalized histopathological images, with 

different dimensions and resolutions in the classifica-
tion of the images as malign. Different kinds of CNN 
architectures may be proposed, which are almost like 
ImageNet, AlexNet etc,. Where the malign images of 
240 x 240 are given as input to the convolution, pool-
ing and ReLu of the CNN. The proposed model is 
prudent and flexible in deriving the desired results. 
Python with Tensorflow Keras in Anaconda Navigator 
with snippets of code in Jupyter Notebook and certain 
areas of adding activation function performed with 
colab of Google.

6 Conclusion
The CNN model for the classification of breast 

cancer using histopathological images has been pro-
posed in the paper, which proves a simple CNN with 
a sequential model can be implemented for image 

     
Figure 5. Misclassified histo-pathological breast cancer images and the loss incurred during training and validation towards accu-
racy of malign nature of images.

                                              (a)                                                                                             (b)
Figure 6. ROC curve for (a) benign (b) malignant.
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classification. It uses floating and reference images 
as inputs to the system and they are examined using 
similarity computations and statistics. To avoid the 
overfitting of CNN, dropout layer is implemented. All 
possible structures and textures of the features of the 
breast cancer can be thoroughly examined by over-
coming various kinds of co color-scale aberrations. To 
illustrate the benefits of applying the propose method 
to breast cancer diagnosis, histopathological images 
are used. The proposed model has achieved the best 
results of classification of breast cancer images as ma-
lign. The proposed model can be applied in competi-
tion with the wet lab experiments, and has promising 
features of performing quantitative and qualitative 
analysis. More qualitative and good resolution images 
can be applied to obtain the absolute results of image 
classification.
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Abstract
Obsessive-compulsive disorder frequently have insomnia, and 
those with acute insomnia who also have mental comorbidi-
ties without therapy, they are more likely to develop persistent 
insomnia. We present a case of OCD with acute insomnia that 
was successfully treated with early non-pharmacological sleep 
psychiatry intervention. Sleep is necessary for brain function 
and the maintenance of cognitive and emotional processes. In-
somnia and anxiety problems are common, and they’re linked 
to a lot of damage and disability. In addition to being strongly 
comorbid with major depressive illness, there is evidence that 
sleeplessness and anxiety disorders frequently co-occur. The 
majority of insomnia psychological therapies include sleep hy-
giene. In terms of clinical practice, these instructions are a solid 
place to start. Obsessive-compulsive disorder is associated with 
sleep difficulties. Sleep difficulties are also common in people 
with obsessive-compulsive disorder, with up to 48% reporting 
them. Obsessive compulsive disorder research reveals a link be-
tween specific sleep habits and clinical factors such the severity 
of obsessive-compulsive symptoms, treatment resistance, and 
the age at which the disorder.
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1 Introduction
Sleep disorders, particularly insomnia, are fre-

quently related with psychiatric diseases, such as neu-
rotic disorders, including Obsessive compulsive disor-
der, which is a critical component in clinical therapy 
[1]. It is the inability to get the amount of sleep re-
quired for optimal functioning and well-being on a 
regular basis a daily activity cycle that is followed [2]. 
Going to the gym, school, and then work, for exam-
ple, is a daily cycle, whereas sitting on the couch all 
day and driving to the store and back is not. It’s doing 
something with your body that isn’t too strenuous [3].

Insomnia can be short-term or long-term. Acute 
insomnia can persist for a few weeks or even a sin-
gle night. Chronic insomnia is described as a person’s 
inability to sleep at least three nights per week for a 
month or more. [4] .Acute insomnia can be caused by 
a variety of factors, including stress, disease, physical 
or mental discomfort, and a disrupted sleep cycle [5]. 
Chronic stress, despair, and worry can all contribute 
to chronic sleeplessness. Insomnia can manifest itself 
in a variety of ways, including difficulty falling asleep, 
waking up too early in the morning, and waking up in 
the middle of the night and not being able to return 
to sleep [6]. Yoga and meditation are two stress-re-
duction strategies that might help you release energy. 
In addition, addressing insomnia early on can help 
prevent psychiatric illnesses like depression [7]. The 
longer you wait to try to cure insomnia, the more diffi-
cult it will become. Behavioral therapies for insomnia 
include relaxation training, stimulus control therapy, 
sleep restriction therapy, sleep hygiene, paradoxical 
intention therapy, cognitive restructuring, and other 
techniques [8]. These are explained shortly. In persons 
of all ages, behavioral therapies for insomnia have been 
demonstrated to be efficacious, useful, and potentially 
cost-effective, with consistent, long-term results [9]. 

2 Review of Literature
Claudis et al. (2015) sample of 87 individuals with 

OCD and depression, researchers compared mind-
fulness with progressive muscle relaxation provid-
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ed as a bibliotherapeutic self-help technique. They 
found no evidence of Mindfulness’s benefits in either 
group. The programme, however, was only 6 weeks 
long and not therapist-led. According to Claudis et 
al. (2015), 47% of the respondents said Mindfulness 
would be more beneficial if it included interaction 
with a therapist.

Hamilton Fairfax* (2018) Implications for Psy-
chological Intervention in Mindfulness and Obses-
sive Compulsive Disorder This article summarizes the 
most recent research on the use of mindfulness as a 
treatment for Obsessive Compulsive Disorder, which 
has been a hot topic for more than a decade[3]. The 
application of specific models is the subject of re-
search. Mindfulness and integrative treatments that 
incorporate Mindfulness are discussed, as well as how 
descriptive components of Mindfulness may aid in 
understanding its role in OCD.

3 Materials and Methods
The effectiveness of sleep hygiene in reducing in-

somnia among OCD people was evaluated using a 
quantitative evaluative research approach. The study 
employed an experimental research design [10]. The 
sample consisted of people who were addicted to alco-
hol and were between the ages of 18 and 60. The prob-
ability was calculated using a basic random sampling 
technique [11]. The instrument is divided into three 
sections: demographics, insomnia severity index scale, 
and interventions.

3.1. Objectives of the Study
3.1.1. To determine the pre and post assessment 

level of insomnia among persons suffering with obses-
sive compulsive disorder in study and control group

3.1.2. To compare pre and post assessment level in-
somnia among persons suffering with obsessive com-
pulsive disorder in study and control group

3.1.3. To evaluate the effectiveness of sleep hygiene 
to reduce insomnia for persons suffering with obses-
sive compulsive disorder between study and control 
group.

3.1.4. To associate demographic variables with 
posttest level of scores in study group.

4 Results
Table 1 compares the pre-intervention level of in-

somnia score in the Experiment and control groups of 
people with obsessive compulsive disorder.

Table 1
Pretest Level of Insomnia score

Level of 
insomnia

Experiment Control Chi 
square 

testN % n %

No clinically 
significant 
insomnia

0 0.00% 0 0.00%
2=0.37
P=0.54

(NS)
Sub threshold 
insomnia 1 6.67% 2 13.33%

Moderate 
severity 14 93.33% 13 86.67%

Severe 0 0.00% 0 0.00%
C Total 15 14 100.00% 15 14 100.00%

Before the Multi-interventional method, 6.67 per-
cent of those in the Experiment group had Sub-thresh-
old insomnia, while 93.33 percent had Moderate se-
verity insomnia. In the control group, 13.33 percent 
have a score of Sub threshold insomnia, whereas 86.67 
percent have a score of Moderate severity [12]. There 
is no statistically significant difference. The difference 
between the Experiment and Control groups are sig-
nificant. The experimental and control groups’ levels 
of sleeplessness were compared using the chi-square 
test [13].

Table 2 In the Experiment and control groups of 
people with insomnia, the post-test level of insomnia 
score obsessive compulsive disorder before interven-
tion is compared in Table 2. Before the Multi-inter-
ventional method, 46.67 percent of the Experiment 
group had Sub-threshold insomnia, whereas 53.33 
percent had Moderate severity insomnia.

Table 2
Posttest Level of Insomnia Score

Level of 
insomnia

Experiment Control Chi 
square 

testN % n %

No clinically 
significant 
insomnia

0 0.00% 0 0.00%
2=3.97
P=0.05*

(S)
Sub threshold 
insomnia 7 46.67% 2 13.33%

Moderate 
severity 8 53.33% 13 86.67%

Severe 0 0.00% 0 0.00%
 Total 15 14 100.00% 15 14 100.00%

In the control group, 13.33 percent have a score of 
Sub threshold insomnia, whereas 86.67 percent have 
a score of Moderate severity. The difference between 
the Experiment and Control groups is statistically sig-
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nificant. To compare the levels of insomnia in the Ex-
periment and control groups, the chi-square test was 
utilized.

From Table 3 In the case of the Experiment group, 
their pretest score was 17.93 and their posttest score 
was 11.40, a difference of 6.53. This difference is big 
and statistically significant.
Table 3
Comparison of Pretest and Posttest Mean Insomnia Score

Group N Mean SD Mean 
Reduction 

Score

Paired 
t-test

Experiment Pre-
Test 15 17.93 1.28

6.53
t=11.55 

p=0.001*** 
(S)Post-

Test 15 11.40 1.24

Control Pre-
Test 15 17.67 1.91

0.40
t=1.57 
p=0.14 
(NS)Post-

Test 15 17.27 1.00

In the case of the Control group, their pretest score 
was 17.67 and their posttest score was 17.27, a differ-
ence of 0.40. This distinction is minor and statistically 
insignificant.

A student paired t-test was used to determine the 
difference in statistical significance between the pre- 
and post-test.

Taking the pretest into account, the experimental 
group has a 17.93 score whereas the control group has 
a 17.67 score, resulting in a difference of 0.93. This dif-
ference is minor and statistically insignificant

From Table 4 the experimental group received 
a score of 11.40 on the posttest, whereas the control 
group had a score of 17.07, resulting in a difference 
of 14.57. This is a large and statistically significant 
difference. The statistically significant difference be-
tween the experiment and the control was calculated 
using a student independent t-test. The pretest and 
posttest Insomnia scores in the Experiment and Con-

trol groups are compared using a simple bar with two 
standard errors.

The effectiveness of a multi interventional ap-
proach to insomnia is shown in Table 5.

The experiment group’s insomnia score was low-
ered by 23.32 percent, whereas the control group’s 
score was only reduced by 3.39 percent

The differences and generality of insomnia reduc-
tion score between pretest and posttest scores were 
computed using the mean difference with 95 percent 
confidence intervals and the proportion with 95 per-
cent confidence intervals.

This Table 6 illustrates association between post 
test level of insomnia score and persons demographic 
variables such as, age, religion, type of family, marital 
status, occupation and sleep duration and sleep habits.

The relationship between the post-test level of in-
somnia score and demographic factors of people is 
shown in Table 6. Business people/others, as well as 
family support people, profit more than others. The 
Chi square test/Yates corrected chi square test was 
used to determine statistical significance.

5. Discussion
Psychological and behavioral therapies with in-

somnia related with medical and psychiatric illness-
es, there are consistent abnormalities in various sleep 
metrics [14]. Sleep psychiatry (a physiologically and 
psychologically based psychiatric therapy meth-
od based on sleep science) has gotten a lot of press 
around the world [15]. We sought an early interven-
tion in this patient to break the vicious cycle of acute 
sleeplessness.

6. Conclusion
With insomnia related with medical and psychi-

atric illnesses, there are consistent abnormalities in 
various sleep metrics. Sleep psychiatry (a physiolog-
ically and psychologically based psychiatric therapy 
method based on sleep science) has gotten a lot of 
press around the world. We sought an early interven-
tion in this patient to break the vicious cycle of acute 
sleeplessness. We hope that this study highlights the 
many non-pharmacological treatments that mental 
health professionals can utilize to treat insomnia 
symptoms that influence their patients’ cognition, 
mental health, and physical well-being. Impor-
tantly, re-associating the bed and bedroom with 
sleep-friendly behaviors, reducing sleep-incompati-

Table 4
Comparison of Mean Insomnia Score between Experiment and 
Control Group

Group N Mean SD Mean 
Difference 

Score

Student In-
dependent 

t-test
Experiment 15 17.93 1.28

0.26

t=0.45 
p=0.66 

(NS)
Control 15 17.67 1.91

Experiment 15 11.40 1.24
5.87

t=10.73 
p=0.001*** 

(S)
Control 15 17.27 1.02
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ble behaviors, establishing a regular sleep and waking 
routine, and changing maladaptive thought patterns 
are all necessary for healing insomnia symptoms. 
Each of the remedies suggested has been shown to 
be effective in improving daily function, sleepiness, 
and sleep quality over time. Patients can be treated 
in a variety of ways, with one of the most promising 
being web-based administration.
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Abstract
Mindfulness meditation is an effective tool to create mental 
awareness and has been used in meditation practice for many 
decades. Mindfulness meditation is the practice that bringing 
clear awareness to the present not on the pastor future with-
out evaluation. Many research studies have proved the benefits 
of mindfulness meditation in psychological and bodily health. 
Mindfulness meditation interventions is highly effective in reduc-
ing the level of anxiety, and depression, prevention of alcohol 
relapse, controlling of craving and enhancement of self efficacy. 
Mindfulness meditation technique helps to awareness of once 
self-efficacy. The connection between mindfulness meditation 
and self-efficacy helps to focus on set goals and performance. 
People with high self-efficacy approach obstacles in life as chal-
lenges. They set challenging goals for themselves and work hard 
to achieve them. People with low self- efficacy view life obstacle 
as life threats and instead to overcome they will focus on their 
own deficiencies. They rarely set goals and do not commit for 
that. Self-efficacy is defined as a person’s conviction in his or her 
ability to carry out the behaviours required to achieve certain 
performance goals. A self-efficacy is a reflection of once confi-
dence in the ability to control own motivation, behaviour, and re-
sponses to the environment.. High level of self-efficacy often has 
high motivation. In alcoholism It refers to the strength to stop or 
minimize addiction and manage craving, temptation and main-
tain behavioural changes. These changes might be the strongest 
predictors of recovery from alcoholism.
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1 Introduction
There has been growing interest in the role of 

mindfulness meditation and the enhancement of self 
efficacy among number of domains including sub-
stance use disorders [1]. Numerous research about 
substance abuse treatment with mindfulness medita-
tion and improvement of Self- efficacy has emerged as 
an important predictor of outcome or treatment effect 
and coping behaviour, level of performance, rate of 
relapse and perseverance in facing difficult problems 
been positively proved [2]. Prolonged using of alco-
hol will lead to reduce self efficacy. Many continue 
their addictive behaviour because it’s the best strategy 
worked out for navigating life’s difficult terrain. The 
key trait that protects them from addiction and the 
way to manage the problem is to improve the self- ef-
ficacy [3]. According to a study of University College 
London Practicing 11 minutes of mindfulness medi-
tation like paying attention to own breathing helped 
heavy drinkers cut back showed this technique were 
more effective than the golden standard behavioural 
treatment [4]. This present paper provides a review 
of the inter relation between mindfulness meditation 
and enhancement of self-efficacy in the field of alco-
hol addiction [5].

2 What Is Mindfulness Meditation
It is a type of meditation in which, focus on being 

intensely aware of present moment like what you are 
sensing and feeling without interpretation or judge-
ment by practicing breathing methods, guided med-
itation is the practices to relax fully [6]. It is a mental 
training practice that teaches us to slow down racing 
thoughts remove negativity, and calm both mind and 
body.

3 What is Self Efficacy
Albert Bandura describes self-efficacy as people’s 

beliefs in their efficacy to influence events that affects 
their lives [7]. Human inspiration, motivation, per-
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formance successes, and emotional well-being are all 
built on this basis. It is a strong sense of trust in him. 
It strongly influences a person to take up challenges 
and complete it as his wish. Rounds-Bryant, Flynn et 
al (1997) identified that self efficacy and performance 
enhancement depends on one another. Increasing lev-
els of self-efficacy pave the way to rise in higher per-
formance [8].

4 Mindfulness Meditation In Alcoholism
Many studies found that mindfulness meditation 

can help drinkers cut back and the benefits can be 
seen quite quickly said author Sunjeev Kamboj, Uni-
versity College, London. Alcoholism is a social bur-
den and treating this addictive behaviour is a great 
challenge. Among many effective therapies mindful-
ness meditation training is the most preferred meth-
od which shown the best results in the reduction of 
mental problems and enhanced level of self efficacy 
[9]. Mindfulness meditation makes a person aware his 
urges, and heavy drinkers consumed less over a short 
period of time.

4.1. How Mindfulness Meditation Help 
Alcoholics Recovery

Mindfulness meditation creates changes in the fol-
lowing aspects

4.2. Increasing Self-awareness 
of an individual

Increase in Self-awareness will make the person to 
understand the addiction behaviour and reasons for 
alcoholism, by understanding these roots of behaviour 
and its sufferings help to develop inner strength [10]. 
The impulsivity of addiction behaviour will be slow-
ly decreased and the person keeps himself away from 
addiction. By development of self awareness due to 
mindfulness meditation he can learn to create new 
ways to overcome this abusing behaviour also avoid 
relapsing situations [11].

4.3. Enhance the level of self- efficacy
Self-efficacy is a person’s confidence to achieve 

his goal in a particular situation. It includes a per-
son’s attitudes, abilities and cognitive skills According 
to Bandura. He also said the person’s ability to think 
and work positively and achieved success in all his 
attempts is fully based on the level of self efficacy he 
possessed [12].

4.4. Improvement itself-actualization
Self-actualization is the greatest power can enjoy 

after mindfulness meditation. This power helps to 
realize one’s full potential [13]. Self-actualization in-
cludes skills used for life success. It allows you to feel 
motivated by growth. This can be achieved through 
mindfulness meditation using own breathing and 
body [14].

4.5. Skills Involves In Mindfulness 
Meditation

4.5.1. Observation: paying close attention to what 
is going on around.

4.5.2. Description: Being able to say what hap-
pened and how felt in words.

4.5.3. Participation: Becoming involved in an ac-
tivity without being self-conscious about it.

4.5.4. Taking a non-judgemental stance: Accept-
ing things as they are rather than judging them.

4.5.5. Focusing on one thing in the moment: 
Without distraction from other ideas or events.

4.5.6. Effectiveness: Doing what works rather than 
second-guessing.

4.6. Why Self Efficacy Is Important 
To Treat Alcoholism

In recent decades there has been number of re-
searches on addiction field, self-efficacy involved as an 
important factor of outcome or treatment effects. It is 
having great effect in different areas of human health 
and treating behavioural problems like alcoholism, it 
also helps the patient’s confidence to minimize or con-
trol alcohol addiction, overcome craving temptation 
and maintains obriety and it is the strong predictor for 
post treatment in alcohol addiction abstinence and re-
covery [15].

4.7. Correlation between Self Efficacy 
and Mindfulness Meditation in Alcoholism

There are number of evidence reviled by con-
ducting studies in the area of practice of mindfulness 
meditation will produce higher self-efficacy than who 
do not practice. Bandura1997 stated regular practice 
of mindful meditation will enhance more optimis-
tic thinking since it leads to overcome their negative 
thoughts. A study involved 60 people receiving mind-
ful meditation learn to redirect their attention, man-
age their emotions and impulses and increases their 
understanding of the causes behind their addiction. 
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4.8. Comparison between Strong and Weak 
Sense of Self Efficacy

4.8.1. People with strong self-efficacy:
4.8.1.1. Have stronger sense of commitment
4.8.1.2. Interested in personal and professional ac-

tivities.
4.8.1.3. Easily overcome disappointments.
4.8.1.4. Handling challenges with confidence.
4.8.15. Optimistic in their ability
4.8.2. People with sense of low self- efficacy:
4.8.2.1. Worrying about personal loss and negative 

feelings.
4.8.2.2. Avoid challenging tasks and goals
4.8.2.3. Lack of confidence in personal abilities.
4.8.2.4. Pessimistic
4.8.2.5. Low levels of commitments.

4.9. Common Obstacles 
for Development of Self Efficacy 
and the Role of Mindfulness 
Meditation

4.9.1. Lack of motivation: It is easy to lose motiva-
tion during challenging times. This mindful medita-
tion can help ensure that to stay motivated, encour-
aged for recovery.

4.9.2. Financial difficulties: Financial difficulties 
can be challenging to overcome. But as gain and prac-
tice the skill of mindfulness gradually improve more 
confidence can solve the problem.

4.9.3. Lack of participation: Not participating 
in the recovery programmes, skipping meditation 
sessions and isolating from others will drive away 
from gaining of self- efficacy. Develop the attitude 
of stay committed is the solution to overcome this 
problem.

4.9.4. Lack of commitment: For gaining self-effi-
cacy a daily commitment and hard work are the key 
elements. Lack of commitment can destroy sober life 
style. Staying committed will help get through the ob-
stacles.

4.10. How to Overcome the Obstacles
Prioritize the emotional and psychological wellness
Practice daily mindfulness meditation
Healthy daily routine
Maintain relationship with peers in recovery
Do an activity or hobby which were enjoyed
Watching others do great things
Meet therapist regularly 

5 Conclusion
There is promising evidence by many studies that 

mindfulness meditation is an effective therapy to en-
hance self-efficacy for alcohol addiction. The self ef-
ficacy usually developed by mastery of experiences. 
The effect of mindfulness meditation on alcohol use 
disorder brings lower drinking motivation, better 
alcohol management, and greater improvement in 
self-efficacy will bring down the temptation of using 
alcohol consumption. According to piece in the New 
York Times, people with a low sense of self efficacy 
will be pessimistic, have low self-esteem, feel helpless-
ness, not interested, hopeless in future are more like-
ly go to drugs to overcome these negative feelings. A 
person with high level of self-efficacy helps to focus 
on ones performance and goals. Mindfulness medita-
tion provide long term therapeutic effects in treating 
addictive behaviour and development of strong self 
-efficacy. Develop more research programme about 
the way to improve self efficacy in the area of addic-
tion. Construction of new measurement tools for sta-
tistical solutions. New studies are required to analyse 
the effectiveness of different interventions for improve 
self-efficacy and the duration of persistence of the ef-
fect lost for treat alcohol addiction.
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Abstract
Breast health is extremely important for all women. However, the 
breast is another region of the human body that is susceptible to 
cancer. Breast cancer is becoming increasingly common these days, 
and it is now one of the leading causes of mortality globally. Ac-
cording to the World Health Organization, breast cancer is the most 
common disease among women worldwide, claiming the lives of 
hundreds of thousands of women each year and impacting nations 
at all stages of development. In fact, it is the most common cancer 
in women, with a significant incidence observed among those aged 
30 to 50. The goal of the World Health Organization’s Worldwide 
Breast Cancer Initiative (GBCI) is to reduce global breast cancer mor-
tality by 2.5 percent each year; As a result, 2.5 million breast cancer 
deaths will be avoided globally between 2020 and 2040. To achieve 
these goals, three pillars must be in place: health endorsement for 
early detection, suitable identification at the right time, and compre-
hensive breast cancer management. Because of advances in early 
detection and care, the incidence of women dying of breast cancer 
has decreased by 41% from 1989 to 2018. During that time, more 
than 403,000 breast cancer deaths were prevented.
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Breast cancer, Breast self examination, Prevention, Awareness 
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1 Introduction
Because the breast plays such an important part 

in female sexuality, breast cancer has a deep and 
long-lasting influence on people. Fear, anxiety, and 
despair are common responses to real or suspected 
breast cancer [1]. In addition to any other disease that 
is prevalent in society, breast cancer is diagnosed in 
more women than various other types of cancer [2]. 
In the United States, 281,550 women are expected to 
be diagnosed with persistent breast cancer this year, 
with 49,290 women being diagnosed with non-inva-
sive (in situ) breast cancer. Invasive breast cancer in 
women increased by half a percent every year from 
2008 to 2017.This year, 2,650 males in the United 
States are likely to be diagnosed with invasive breast 
cancer. Fear of deformity, loss of sexual attractiveness, 
rejection by a spouse, and mourning are all common 
responses (Babington 2000). Breast cancer is a disease 
in which malignant (cancer) cells develop in the breast 
tissues. The term “breast cancer” refers to an abnormal 
development that originates in the breast cells. Breast 
cancer usually starts in the cells of the milk-produc-
ing glands, the lobules, or the ducts, the passageways 
that drain milk from the lobules to the nipple. When 
researching your family tree, don’t forget to dig into 
your father’s side of the family. In determining your 
personal risk of having breast cancer, your father’s side 
is just as essential as your mother’s side. Breast cancer 
can also start in the stromal tissues of the breast, which 
comprise the fatty and fibrous connective tissues.

1.1. Need for the Study 
The 5-year survival rate indicates the percentage 

of persons who live for at least 5 years after being di-
agnosed with cancer. Percentage refers to how many 
out of 100 something is. Women with non-metastatic 
invasive breast cancer had a 90 percent 5-year survival 
rate [3].Women with non-metastatic invasive breast 
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cancer had an 84 percent 10-year survival rate. After 
lung cancer, breast cancer is the second most common 
cause of death among women in the United States. Be-
cause of advances in early detection and care, the inci-
dence of women dying of breast cancer has decreased 
by 41% from 1989 to 2018. As a result, about 403,000 
breast cancer deaths were prevented over that time. 

2 Literature Review
Effect of screening by clinical breast examination 

on and transience after 20 years: prospective, cluster 
randomized controlled trial in Mumbai by Indra-
neel Mittra., Gauravi A Mishra et al., (2021). The 
study’s conclusion is that clinical breast examinations 
performed every two years by primary health care 
providers significantly reduce breast cancer stage at 
diagnosis and result in a non-significant 15% reduc-
tion in overall breast cancer mortality (but a signifi-
cant reduction of nearly 30% in mortality in women 
over 50) [4]. There was no reduction in the death rate 
among women under the age of 50. For the evaluation 
of breast cancer in lower and middle-income nations, 
there should be a thorough clinical breast examina-
tion.

Among female students at King Saud University 
in Riyadh, Saudi Arabia, Abdullah Nasser Alomair, 
Dania Ghazi Felemban,., et.,al (2020) conducted 
a research study on breast self-examination and its 
Knowledge, attitude, and practice, the majority of 
the feminine students in the sample, despite having 
ample knowledge about BSE and a positive attitude, 
did not perform BSE [5]. This might be a problem for 
breast cancer screening programmes and early detec-
tion. As a result, more intensive awareness initiatives 
for female students are required to take in mind their 
present status of breast cancer and BSE knowledge [6]. 
In addition, more research is needed to determine the 
reasons behind the poor usage of BSE. More use of the 
media as a significant source of knowledge is neces-
sary for community progress and awareness.

Sherin Ishaaque, Nandini Gopalamenon et al. 
(2019) conducted a research on breast self-examina-
tion in a rural region of North Kerala and knowledge, 
attitude, and practice on it [7]. In this study, it was 
shown that of the women with a positive family histo-
ry of breast cancer were unaware of BSE [8]. The im-
portance of BSE in early identification and treatment 
of breast cancer was not communicated to family by 
doctors, which was rather disturbing [9]. Similar re-

search and chances for teaching women while the 
studies are being conducted on a wide scale assist to 
uncover further gaps in BSE knowledge, attitude, and 
practice, as well as give [10].

In [5] Osei Owusu-Afriyie, Linda Ahenkorah 
Fondjo, et al (2017) performed a study on Breast 
Self-Examination Practice and Comparative Assess-
ment of Knowledge and Attitudes [11]. In Ghanaian fe-
male secondary and tertiary school students BSE prac-
tice was found to be exceedingly rare in both secondary 
and postsecondary students, according to the survey 
[12]. Furthermore, secondary school pupils have a low-
er level of BSE knowledge. BSE training should be intro-
duced into second-cycle schooling, and BSE should be 
practiced once a month, as advised [13]. With a great-
er focus on the teenager, campaigning and instruction 
must be enhanced, beginning at the elementary level 
and stressing practical knowledge.

3 Method and Materials 
A pilot research was carried out [14]. To see if the 

study was relevant and practical, 40 women from the 
adopted communities of Sree Balaji Medical College 
and Hospital were studied in the same way as the orig-
inal study [15]. Data was evaluated to determine the 
statistics’ appropriateness [16]. 

3.1. The Purpose of this Research 
The goal of this study was to assess the impact of 

a Breast Cancer Awareness Package on knowledge, 
attitudes, and behaviours related to breast self-exam-
ination in order to prevent breast cancer in women in 
adopted communities Title of the study:

“A Study To Assess The Effectiveness Of Breast 
Cancer Awareness Package On Knowledge, Attitude 
And Practice Towards Breast Self-Examination To 
Prevent Breast Cancer Among Women In Adopted 
Communities Of Sree Balaji Medical College And 
Hospital” [17].

3.2. Objectives of the Study
3.2.1. To assess the existing knowledge, attitude, 

practice score regarding prevention of breast cancer
3.2.2. To assess the knowledge, attitude, and prac-

tice score after the influence of the breast awareness 
package regarding prevention of breast cancer.

3.2.3. To assess association between the knowledge, 
attitude and practice and selected demographic vari-
ables
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4 Research Methodology

4.1. Methodology:
4.1.1. Study Design (Type of Study)
Cross sectional design was adopted in their study. 
4.1.2. Study Area 
This study was conducted in selected communities 

of Sree Balaji Medical College and Hospital, Commu-
nity Medicine, Padappai

4.1.3. Study Population: 
In this study, sample refines those women between 

the age group 30 - 60 years, residing in adopted com-
munities of Sree Balaji Medical College and Hospital, 
Community Medicine, Padappai. 

4.1.4. Sampling Methods: 
The patients who are the age period grouping be-

tween 30 to 60 years in Sree Balaji Medical College and 
Hospital, Community Medicine, Padappai.

4.1.5. Inclusion Criteria
• Women between the ages of 30 and 60 years old
• Willing to join
• Able to communicate in Tamil and English

4.1.6. Exclusion Criteria
• Women who have been diagnosed with breast can-

cer and are now undergoing treatment.

4.2. Data Collection Instruments (Data 
Questionnaire, Tools, Equipments)

4.2.1. Tools Used for Data Collection:
4.2.1.1. Tool 1: Demographic Variables of Women
4.2.1.2. Tool 2: Structured Interview Schedule on 

Knowledge on Prevention Package

4.2.1.3. Tool 3: Attitude Related to Self-Breast Ex-
amination Practice 

4.2.1.4. Tool 4: Practice Related to Self-Breast Ex-
amination Practice

4.2.1.5. Tool 5: Breast Cancer Awareness Pack-
age

Data analysis methods: Descriptive and inferential 
statistics will be used to analyze the data in accordance 
with the study’s goals.

4.3. Ethical Considerations
The proposed study was carried out with the 

agreement of the Institution’s Research and Ethi-
cal Committee. Permission was received from the 
Institution’s Head [18]. The Dean of Sree Balaji 
Medical College and Hospital and the head of the 
community medicine department gave their assent 
for the pilot project [19]. Before beginning the data 
collection, each subject gave their informed per-
mission and was assured that their identity would 
be protected.

Table 1. Shows the Demographic Information 
of Women who participated in the Following Study. 
A study to assess the effectiveness of a breast cancer 
awareness package on knowledge, attitude, and prac-
tice toward breast self-examination to prevent breast 
cancer among women in Sree Balaji Medical College 
and Hospital’s adopted communities.

Table 2 represents the life style variables of women 
those who are take part in this study.

Table 3 lists the clinical characteristics of the wom-
en who took part in this investigation.

Table 1
Demographic Variables

Demographic variables Number of women Percentage(%)
Age 30 to 40 years 10 25.00

40 to 50 years 18 45.00
50 to 60 years 12 [1]30.00

Religions Hindus 30 75.00
Christians 6 15.00
Muslims 4 10.00

Weight Below 50 kg 5 12.50
50 to 70 kg 28 70.00
70 to 80 kg 7 17.50
Greater than80 kg 0 0.00

Age of menarche Below 12 years 30 75.00
13 years 5 12.50
14 years 5 12.50
Above 14 yrd 0 0.00
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Demographic variables Number of women Percentage(%)
literacy Primary 12 30.00

Middle 7 17.50
Higher secondary 14 35.00
Graduate 7 17.50

Occupation Daily wages 16 40.00
Private company 8 20.00
Government 2 5.00
House wife 14 35.00

Socio economic status Upper class 3 7.50
Upper middle class 11 27.50
Middle class 6 15.00
Lower middle class 10 25.00
Lower class 10 25.00

Marital status Married 35 87.50
Unmarried 0 0.00
Divorced 0 0.00
Widow 5 12.50

Age of marriage Below 20 15 37.50
20 to 30 15 37.50
30 to 40 5 12.50
Above 40 5 12.50

Type of marriage Consanguineous 29 72.50
Non consanguineous 11 27.50

Sexual history Daily 3 7.50
Once in a week 7 17.50
2 weeks once 5 12.50
Once in a month 20 50.00
Not in sexual relation 5 12.50

Number of children Nil 9 22.50
One 8 20.00
Two 14 35.00
Greater than Two 9 22.50

History of breast-feeding [15]6 months Maximum 19 47.50
1 year Maximum 13 32.50
2 years Maximum 3 7.50
Not a breast fed 5 12.50

History of abortion Yes 17 42.50
No 23 57.50

if yes 1 12 70.59
2 5 29.41
3 0 0.00
Greater than3 0 0.00

Use of contraceptives Copper T 12 30.00
Oral contraceptive pills 7 17.50
Not used 21 52.50



Issue 22. May 2022 | Cardiometry | 475

OBJECTIVE 1: To examine existing knowledge, 
attitudes, and practice scores related to breast 

cancer prevention.

Table 4 shows the percentage level of women’s pre-
test knowledge score. In general, 67.50 percent of wom-
en have an inadequate level of knowledge, 32.50 per-
cent of them have a moderate level of knowledge, and 
none of them have an adequate level of knowledge.

Table 4
Score for the Pre-Test Level Of Knowledge

Level of 
achievement

Women’s 
population

%

 Deficient 27 67.50
Average 13 32.50
Satisfactory 0 0.00
Total 40 100.00%

Table 5 depicts the percentage level of women’s pre-
test attitude score. In general, 70.00 percent of women 
have an inadequate level of attitude score, 30.00 per-
cent have a moderate level of attitude score, and none 
have an acceptable level of attitude score.
Table 5
Score for the Attitude Pre-Test

Level of 
achievement

Women’s number Percentage (%)

Deficient 28 70.00
Average 12 30.00
Satisfactory 0 0.00
Total 40 100.00%

The percentage level of pre-test practicing score 
among women is shown in Table 6. In general, 65.00 
percent of women have an insufficient level of practice 
score, 135.00 percent have a moderate level of prac-

Table 2
Life Style Variables

Number of women Percentage (%)
Dietary habit Vegetarian 12 30.00

Non Vegetarian 28 70.00
Intake of fatty and grilled foods Yes 16 40.00

No 24 60.00
light exposure at night / Night shift employees Yes 16 40.00

No 24 60.00
History of exercise Yes 14 35.00

No 26 65.00

Table 3
Clinical Variables

Clinical variables Women’s population Percentage (%)
Breast cancer in the family Yes 12 30.00

No 28 70.00
If yes Mother 2 16.67

Sister 2 16.67
Cousin sister 5 41.67
Grand mother 3 25.00

Exposure to radiation to chest before the age of 30 Yes 19 47.50
No 21 52.50

Presence of Dense breast Yes 26 65.00
No 14 35.00

Age of menopause ( in years ) Before 40 0 0.00
40 – 50 5 12.50
50 - 60 18 45.00
Above 60 9 22.50
Not attained menopause 8 20.00
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tice score, and none have an optimal level of practicing 
score.
Table 6
Pretest Level of Practice Score

Level of 
achievement

Women’s number Percentage (%)

Deficient 25 65.00
Average 15 35.00
Satisfactory 0 0.00
Total 40 100.00%

Objective 2: Assess the knowledge, attitude, 
and practice score after the influence of the breast 

awareness package regarding prevention 
of breast cancer.

Table 7 tells us the percentage level of post-test 
knowledge score among women. In general, none 
of the women have deficient knowledge level score, 
22.50% of them having average knowledge level score 
and 77.50% of them have satisfactory knowledge level 
score.

Table 7
Score for the Posttest Level of Knowledge

Level of 
achievement

Women’s number Percentage (%)

Deficient 0 0.00
Average 9 22.50
Satisfactory 31 77.50
Total 40 100.00%

Table 8 shows the pre-test and post-test knowledge 
level score among women. According to the breast 
awareness package, 67.50 percent of women have an 
inadequate degree of knowledge, 32.50 percent have 
a moderate level of knowledge, and none have an 
acceptable level of knowledge. Following the breast 
awareness package, the posttest revealed that none 
of the women had an insufficient level of knowledge, 
22.50 percent had a moderate level of knowledge, 
and 77.50 percent had an appropriate level of knowl-
edge. By using Extended McNemar’s chi square test 
the amount of score difference between the pretest 
and posttest is significant. The difference in level of 
knowledge acquired between the pretest and posttest 
was determined.

Table 9 Compare the total knowledge score before 
and after the breast awareness package was admin-

istered. Women had a 14.73 knowledge score in the 
pretest and a 23.53 knowledge score in the posttest, 
therefore the mean difference score is 8.80, which is 
a big and statistically significant knowledge increase 
score for statistical significance was assessed using the 
student’s paired’t’ test.

On average, women raised their knowledge score 
from 14.73 to 23.53 after receiving a breast awareness 
package; in details that can be referred in Figure 1. Or, 
to put it another way, before intervention, they could 
only answer 15 out of 30 questions correctly; after in-
tervention, they can only answer 24 out of 30 ques-
tions correctly, implying that intervention improved 
their ability to answer 9 questions correctly.

Figure 1. The Pretest and Posttest Knowledge Scores are com-
pared using a Simple Bar Diagram with Two Standard Error 
Bars.

Table 8
Pretest and Posttest Level of Knowledge Score Comparison

 score
level

[1]Pre-test Post-test Extended Mc-
Nemar’s testn % n %

Deficient 27 67.50% 0 0.00% χ2=47.50 
P=0.001***(S)Average 13 32.50% 9 22.50%

Satisfactory 0 0.00% 31 77.50%
 Total 40 100.00% 40 100.00%

Pretest and Posttest Level of Knowledge Score Comparison 
***p 0.001 indicates a very high level of significance.

Table 9
Pretest and Posttest Mean Knowledge Score Comparison

No. of 
Women

Pre-test Post-test Mean
Differ-
ence

Student’s 
paired
t-test

Mean SD Mean SD

40 14.73 3.08 23.53 1.37 8.80 t=34.92
[1]P=0.001 ***

DF= 39 , 
Significant
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Table 10 demonstrates the impact of a breast can-
cer awareness package on knowledge. 
Table 10
Breast Awareness Package Effectiveness and Knowledge Gen-
eralization Gain Score

Maxi-
mum 
score 

Aver-
age 

score

Per-
centage 

of 
Knowl-
edge 
score

With a 95% 
confidence 

interval, 
the mean 

difference in 
knowledge 
gain score

With a 95% 
confidence 
interval, the 
percentage 
of knowl-

edge gained 
is calculated.

Pretest 30 14.73 49.10% 8.80
(7.70 – 9.90)

29.33% 
(25.67% – 
33.00%)Posttest 30 23.53 78.43%

Women obtained 29.33 percent more knowledge 
in the posttest after receiving the breast awareness 
package than in the pretest. The mean difference with 
95 percent confidence intervals and the proportion 
with 95 percent confidence intervals were used to de-
termine generalization and differences in knowledge 
score gain score between pretest and posttest.

Table 11 illustrates the percentage level of women’s 
post-test attitude score. In general, none of the women 
have an insufficiently bad attitude score, 25.00 percent 
have a moderate level of attitude score, and 75.00 per-
cent have a good level of attitude score.
Table 11
Score for the Post Test Level of Attitude

Level of score No. of Women %
Deficient 0 0.00%
Average 10 25.00%
Satisfactory 30 75.00%
Total 40 100.00%

Table 12 display the level of attitude score of pretest 
and post-test core among women

Table 12
Comparison of Pretest and Posttest Level of Attitude Score

Level of 
[1]score

Pretest Posttest Extended 
McNemar’s 

testn % n %
Deficient 28 70.00% 0 0.00% 2=36.20 

P=0.001***(S)Average 12 30.00% 10 25.00%
Satisfactory 0 0.00% 30 75.00%
 Total 40 100.00% 40 100.00%

***p 0.001 indicates a very high level of significance. 

Prior to receiving the breast awareness package, 
70.00 percent of women had an insufficient level of at-
titude, 30.00 percent had a moderate level of attitude, 

and none of them had an appropriate level of attitude. 
In the posttest after receiving the breast awareness 
package, none of the women had an inadequate poor 
level of attitude score, 25.00 percent of them had a 
moderate level of attitude score, and 75.00 percent of 
them had an excellent level of attitude score.

The amount of score difference between the pretest 
and posttest is significant. The Extended Mc Nemar’s 
chi square test was used to calculate the level of atti-
tude gain between the pretest and posttest.

Table 13 compares the overall attitude score before 
and after the breast awareness package was adminis-
tered. Women had a 48.35 attitude score on the pretest 
and a 73.33 attitude score on the posttest, resulting in 
a mean difference of 24.98 attitude score, which is a 
big and statistically significant attitude gain score for 
Statistical significance was assessed using the student’s 
paired’t’ test. Following the delivery of the breast 
awareness package, women’s attitudes increased on 
average from 48.35 to 73.33 which details are shown 
in Figure 2.
Table 13
Pretest and Posttest Mean Attitude Score Comparison

Num-
ber of 
Wom-

en

Pre-test Post-test

Aver-
age

 Student’s 
paired
t-test

Aver-
age

Stan-
dard 
Devi-
ation

Aver-
age

Stan-
dard 
Devi-
ation

40 48.35 5.66 73.33 5.25 24.98

t=20.33
[1]p=0.001 ***
df= 39 , Sig-

nificance

Figure 2. Diagram of a simple bar with two standard error bars 
compares the attitude score before and after the exam.

Table 14 enhances the effectiveness of a breast 
awareness package on attitude.
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Table 14
Generalization of Attitude Gain Score and Effectiveness of 
Breast Awareness Package

Maxi-
mum 
score

The 
average 

score

Percent-
age of 

Attitude 
score

With a 95% 
confidence 

interval, 
the mean 
difference 
in attitude 
gain score

Score of 
Attitude 
Gain in 

Percentage 
with a 95% 
Confidence 

Interval
Pre-
test

100 48.35 48.35% 24.97 
(22.49 – 
27.45)

24.97% 
(22.49% – 
27.45%)Post-

test
100 73.33 73.33%

On an average, after having breast awareness pack-
age, in posttest women are gained 24.97% attitude 
score is higher than the pre-test score. The mean dif-
ference with 95 percent confidence intervals and the 
proportion with 95 percent confidence intervals were 
used to determine differences and generalization of 
attitude score gain score between pretest and posttest.

The percentage level of post-test practice score 
among women is shown in Table 15. In general, none 
of the women have a low level of practice, 22.50 per-
cent have a moderate level of practice, and 77.50 per-
cent have a high degree of practice.
Table 15
Posttest Level of Practice Score

Level of score No. of Women Percentage (%)
Deficient 0 0.00%
Average 9 22.50%
Satisfactory 31 77.50%
Total 40 100.00%

The pretest and post-test level of practice score 
among women is shown in Table 16. 
Table 16
Pretest and Posttest Levels of Practice Score Comparison

[1]Score 
Level

Pre-test Post-test Extended 
McNemar’s 

Testn % n %
Deficient 25 70 0 0 2=33.07 

p=.001***(S)Average 15 30 9 22.50
Satisfactory 0 0 31 77.50
 Total 40 100% 40 100%

*** p 0.001 indicates a very high level of significance. 

Prior to receiving the breast awareness pack-
age, 70.00 percent of women had an inadequate lev-
el of practice, 30.00 percent had a moderate level of 
practice, and none of them had an appropriate level 
of practice. In the posttest after receiving the breast 

awareness package, none of the women had an insuf-
ficient bad level of practice score, 22.50 percent had 
a moderate level of practice score, and 77.50 percent 
had an excellent level of practice score. The amount 
of score difference between the pretest and posttest is 
significant. The Extended McNemar’s chi square test 
was used to calculate the level of practice gain score 
between the pretest and posttest.

Table 17 compares the overall practice score before 
and after the breast awareness package was adminis-
tered. Women had a pretest practice score of 30.00 and 
a posttest practice score of 47.10, resulting in a mean 
difference of 17.10 practice score. This difference is big 
and statistically significant practice gain score, as de-
termined by the student’s paired’t ‘test. Women’s prac-
tice scores improved on average from 30.00 to 47.10 
after being directed to a breast awareness package. 
Table 17
Comparison of Pre-Test and Post-Test Mean Practice Score

Num-
ber of 
Wom-

en

Pre-test Post-test

Aver-
age

 Student’s 
paired
t-test

Aver-
age

Stan-
dard 

Devia-
tion

Aver-
age

Stan-
dard 

Devia-
tion

40 30 2.8 47.1 3.11 17.1

t=30.32[1]
P=0.001 ***

DF= 39 , 
Significant

Table 18 displays the effectiveness of a breast aware-
ness package on practice. Women obtained 29.17 
percent more practice on the posttest after receiving 
the breast awareness package than in the pretest. Dif-
ferences in practice score gain score between pretest 
and posttest were estimated using a mean difference 
with 95 percent confidence interval and a proportion 
with 95 percent confidence interval. Figure 3 discusses 
about bar diagram with two standard error bars with 
the practice score before and after the pretest.
Table 18
Effectiveness of Breast Awareness Package and Score Gained 
From Generalization Of Practice

Maxi-
mum 
score

Aver-
age 

score

Per-
cent-

age of 
Prac-
tice 

score

With a 95% 
confidence 
interval, the 
mean dif-
ference in 

practice gain 
score

Practice 
increase 

score as a 
percentage 
with a 95% 
confidence 

interval
Pre-
test

60 30.00 50.00% 17.50 
(15.75 – 18.44)

29.17% 
(26.25% – 
30.73%)Post-

test
60 47.10 78.50%
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Figure 3. Simple bar diagram with two standard error bars 
Compares the practice score before and after the pretest.

The Table 19 above demonstrates the relation-
ship between women’s demographic factors and 

their post-test level of knowledge score. Women 
who are older and more educated have a higher 
knowledge score than others. It was confirmed us-
ing chi-square test and Yates corrected chi-square 
test.

Table 20 above demonstrates the relationship be-
tween women’s demographic factors and their post-
test level of attitude score. Women who are older and 
more educated have a higher knowledge score than 
others. It was confirmed using chi-square test and 
yates corrected chi-square test.

Table 21 demonstrates the relationship between 
women’s demographic factors and their post-test lev-
el of practice score. Women who are older and more 
educated have a higher knowledge score than others. 
It was confirmed using chi-square test and Yates cor-
rected chi-square test.

Table 19
Demographic Variables and Posttest Level of Knowledge Score Association

Variables in demographics
Knowledge level after the test

n
Chi Square test/

Yates corrected chi 
square-test

Average Satisfactory
n % n %

Age 30-40 years 5 50.00% 5 50.00% 10 χ2=3.87 [1]
p=.05*(s)40-60 years 4 13.33% 26 86.67% 30

Religions Hindus 7 23.33% 23 76.67% 30 2=1.57 P=0.45(NS)
Christians 2 33.33% 4 66.67% 6
Muslims 0 0.00% 4 100.00% 4

Weight Below 50 kg 8 24.24% 25 75.76% 33 2=0.32 P=0.56(NS)
70 -80 kg 1 14.29% 6 85.71% 7

Age of menarche Below 12 years 6 20.00% 24 80.00% 30 2=0.43 P=0.51(NS)
13-14years 3 60.00% 7 40.00% 10

literacy School 9 41.67% 24 58.33% 33 χ2=4.03 P=0.05*(S)
Graduate 0 0.00% 7 100.00% 7

Occupation Employed 5 31.25% 11 68.75% 16 2=0.02 P=0.87(NS)
House wife 4 28.57% 10 71.43% 14

Socio economic status Upper class 2 14.28% 12 85.72% 14 2=0.83 P=0.36(NS)
Middle class 7 26.92% 19 73.08% 26

Marital status Married 7 20.00% 28 80.00% 35 2=1.00 P=0.32(NS)
Widow 2 40.00% 3 60.00% 5

Age of marriage Below 40 9 25.71% 26 74.29% 35 2=2.78 P=0.10(NS)
Above 40 0 0.00% 5 100.00% 5

Type of marriage Consanguineous 7 24.14% 22 75.86% 29 2=0.16 P=0.68(NS)
Non consanguineous 2 18.18% 9 81.82% 11

Sexual history With sexual relation 8 0.00% 27 100.00% 35 2=0.02 P=0.88(NS)
Not in sexual relation 1 20.00% 4 80.00% 5
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Variables in demographics
Knowledge level after the test

n
Chi Square test/

Yates corrected chi 
square-test

Average Satisfactory
n % n %

Number of children Nil 1 11.11% 8 88.89% 9 2=0.22 P=0.63(NS)
Having children 8 25.81% 23 74.19% 31

Breast feeding history Breast feed 9 25.71% 26 74.29% 35 2=2.78 P=0.09(NS)
Not breast fed 0 0.00% 5 100.00% 5

History of abortion Yes 3 17.65% 14 82.35% 17 2=0.39 P=0.53(NS)
No 6 26.09% 17 73.91% 23

Use of contraceptives User 3 14.29% 16 85.71% 21 2=0.93 P=0.33(NS)
Not used 6 28.57% 15 71.43% 21

Table 20
Association of Demographic Variables with the Posttest Level of Attitude Score

Variables in demographics Knowledge level after the test n Chi Square test/yates 
corrected chi square-testAverage Satisfactory

n % n %
Age 30-40 years 5 50.00% 5 50.00% 10 χ2=4.44 [1]p=0.05*(S)

40-60 years 5 16.67% 25 83.37% 30
Religions Hindus 6 20.00% 24 80.00% 30 2=1.60 p=0.20 (NS)

Christians/ Muslims 4 40.00% 6 60.00% 10
Weight Below 70 kg 8 24.24% 25 76.76% 33 2=0.05 p=0.81 (NS)

70 -80 kg 2 28.57% 5 71.43% 7
Age of menarche Below 12 years 6 20.00% 24 80.00% 30 2=1.60 p=0.20 (NS)

13 -14years 4 40.00% 6 60.00% 10
literacy School 9 27.27% 24 62.73% 33 2=0.06 p=0.81 (NS)

Graduate 1 14.29% 6 85.71% 7
Occupation Employed 3 11.53% 23 88.47% 26 χ2=5.27p=0.03* (S)

House wife 7 50.00% 7 50.00% 14
Socio economic status Middle to Upper class 4 0.00% 16 100.00% 20 2=0.53 p=0.46 (NS)

Lower class 6 30.00% 14 70.00% 20
Marital status Married 10 28.57% 25 71.43% 35 2=3.15 p=0.08 (NS)

Widow 0 0.00% 5 100.00% 5
Age of marriage Below 20 6 40.00% 9 60.00% 15 2=2.88 p=0.09 (NS)

Above 20 4 13.33% 21 86.67% 25
Type of marriage Consanguineous 7 24.14% 22 75.86% 29 2=0.04 p=0.83 (NS)

Non consanguineous 3 27.27% 8 72.73% 11
Sexual history In sexual relation 7 20.00% 28 80.00% 35 2=3.73 p=0.06 (NS)

Not in sexual relation 3 60.00% 2 40.00% 5
Number of children Nil 3 27.27% 6 72.73% 9 2=0.43p=0.51 (NS)

Having children 7 33.33% 24 66.67% 31
Breast feeding history Breast feed 10 28.57% 15 71.43% 35 2=3.15 p=0.08 (NS)

Not breast fed 0 0.00% 5 100.00% 5
History of abortion Yes 5 29.41% 12 70.59% 17 2=0.30 p=0.58 (NS)

No 5 21.74% 18 78.26% 23
Use of contraceptives User 7 25.00% 12 75.00% 19 2=2.70 p=0.10 (NS)

Not used 3 14.29% 18 85.71% 21
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5 Validity and Reliability
The content validity of the instrument was used to 

determine its validity [20]. Experts from a variety of 
nursing and medical backgrounds assessed the con-
tent validity. They proposed various changes and im-
provements to the tool [21]. After all of the corrections 
and modifications, the experts agreed on this tool for 
evaluating the effectiveness of a breast cancer aware-
ness package on knowledge, attitude, and practice 
toward breast self-examination to prevent breast can-
cer among women in Sree Balaji Medical College and 
Hospital’s adopted communities.

6 Conclusion
The tool’s reliability was tested after a pilot study 

utilizing the Test retest technique and the Cronbach 
Alpha method. The reliability correlation coefficient 
value of the knowledge score is 0.85, the reliability cor-
relation coefficient value of the attitude score is 0.82, 
and the reliability correlation coefficient value of the 
practice score is 0.88. These correlation coefficients 
are very high, and the tool is useful for evaluating the 
effectiveness of a breast cancer awareness package 
on knowledge, attitude, and practice toward breast 
self-examination in breast cancer prevention among 

Table 21
Association between Posttest Level of Practice Score and Demographic Variables

Variables in demographics

Knowledge level after the test n Chi-square test
Average Satisfactory

n % n N %
Age 30-40 years 5 50.00% 5 50.00% 10 χ2=5.78 p=0.02* (S)

40-60 years 4 13.33% 26 87.67% 30
Religions Hindus 7 23.33% 23 76.67% 30 2=0.04 p=0.86 (NS)

Christians/muslims 2 20.00% 8 80.00% 10
Weight Below 70 kg 7 21.21% 26 78.79% 33 2=0.06 p=0.81 (NS)

Greater than70 kg 2 28.57% 5 71.43% 7
Age of menarche Below 12 years 7 23.33% 23 76.67% 30 2=0.05 p=0.82 (NS)

13 -14years 2 20.00% 8 80.00% 10
literacy School 7 8.33% 26 91.67% 33 2=0.17 p=0.67 (NS)

Graduate 2 28.57% 5 71.43% 7
Occupation Employed 3 11.54% 23 88.46% 26 χ2=5.11p=0.02* (S)

House wife 6 42.86% 8 57.14% 14
Socio economic status Middle to Upper class 6 30.00% 14 70.00% 20 2=1.29 p=0.25 (NS)

Lower class 3 15.00% 17 85.00% 20
Marital status Married 7 20.00% 28 80.00% 35 2=1.00 p=0.31 (NS)

Widow 2 40.00% 3 60.00% 5
Age of marriage Below 20 8 22.86% 27 77.14% 35 2=0.02 p=0.88 (NS)

Above 20 1 20.00% 4 80.00% 5
Type of marriage Consanguineous 5 17.24% 24 82.76% 29 2=1.67 p=0.19 (NS)

Non consanguineous 4 36.36% 7 63.64% 11
Sexual history in sexual relation 7 15.00% 28 85.00% 35 2=2.09 p=0.15 (NS)

Not in sexual relation 0 0.00% 5 100.00% 5
Number of children Nil 2 18.18% 9 81.82% 11 2=0.16 p=0.68 (NS)

One 7 24.13% 22 75.87% 29
Breast feeding history BREST FEEDING 8 22.86% 27 77.14% 35 2=0.02 p=0.88 (NS)

Not breast fed 1 20.00% 4 80.00% 5
History of abortion Yes 2 11.76% 15 88.24% 17 2=1.95 p=0.16 (NS)

No 7 30.43% 16 69.57% 23
Use of contraceptives Copper T 4 25.00% 15 75.00% 19 2=0.04 p=0.83 (NS)

Not used 5 23.81% 16 76.19% 21
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women in Sree Balaji Medical College and Hospi-
tal’s adopted communities. The chance of developing 
breast cancer is influenced by a number of variables. 
When contemplating the risk of breast cancer, keep in 
mind that the vast majority of women who get breast 
cancer have no obvious risk factors and no family his-
tory of breast cancer. This emphasizes the importance 
of every woman being aware of changes in her breasts. 
By providing public health education to raise aware-
ness and understanding of the warning signs and 
symptoms of breast cancer among women and their 
families, as well as the importance of early detection 
and management, women who are first suspected of 
having breast cancer will seek medical advice before 
the cancer stage progresses. 
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Abstract
Obsessive-compulsive disorder frequently have insomnia, and 
those with acute insomnia who also have mental comorbidi-
ties without therapy, they are more likely to develop persistent 
insomnia. We present a case of OCD with acute insomnia that 
was successfully treated with early non-pharmacological sleep 
psychiatry intervention. Sleep is necessary for brain function 
and the maintenance of cognitive and emotional processes. In-
somnia and anxiety problems are common, and they’re linked 
to a lot of damage and disability. In addition to being strongly 
comorbid with major depressive illness, there is evidence that 
sleeplessness and anxiety disorders frequently co-occur. The 
majority of insomnia psychological therapies include sleep hy-
giene. In terms of clinical practice, these instructions are a solid 
place to start. Obsessive-compulsive disorder is associated with 
sleep difficulties. Sleep difficulties are also common in people 
with obsessive-compulsive disorder, with up to 48% reporting 
them. Obsessive compulsive disorder research reveals a link be-
tween specific sleep habits and clinical factors such the severity 
of obsessive-compulsive symptoms, treatment resistance, and 
the age at which the disorder.
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1 Introduction
Sleep disorders, particularly insomnia, are fre-

quently related with psychiatric diseases, such as neu-
rotic disorders, including Obsessive compulsive disor-
der, which is a critical component in clinical therapy. It 
is the inability to get the amount of sleep required for 
optimal functioning and well-being on a regular basis. 
A daily activity cycle is followed. Going to the gym, 
school, and then work, for example, is a daily cycle, 
whereas sitting on the couch all day and driving to the 
store and back is not. It’s doing something with your 
body that isn’t too strenuous.

Insomnia can be short-term or long-term. Acute 
insomnia can persist for a few weeks or even a sin-
gle night. Chronic insomnia is described as a person’s 
inability to sleep at least three nights per week for a 
month or more [1]. Acute insomnia can be caused by 
a variety of factors, including stress, disease, physical 
or mental discomfort, and a disrupted sleep cycle. 
Chronic stress, despair, and worry can all contribute 
to chronic sleeplessness. Insomnia can manifest itself 
in a variety of ways, including difficulty falling asleep, 
waking up too early in the morning, and waking up in 
the middle of the night and not being able to return 
to sleep. Yoga and meditation are two stress-reduc-
tion strategies that might help you release energy. In 
addition, addressing insomnia early on can help pre-
vent psychiatric illnesses like depression. The longer 
you wait to try to cure insomnia, the more difficult 
it will become. Behavioral therapies for insomnia in-
clude relaxation training, stimulus control therapy, 
sleep restriction therapy, sleep hygiene, paradoxical 
intention therapy, cognitive restructuring, and other 
techniques. These are explained shortly. In persons of 
all ages, behavioral therapies for insomnia have been 
demonstrated to be efficacious, useful, and potentially 
cost-effective, with consistent, long-term results [2]. 

2 Review of Literature
Claudis et al. (2015) sample of 87 individuals with 

OCD and depression, researchers compared mind-
fulness with progressive muscle relaxation provid-
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ed as a bibliotherapeutic self-help technique. They 
found no evidence of Mindfulness’s benefits in either 
group. The programme, however, was only 6 weeks 
long and not therapist-led. According to Claudis et 
al. (2015), 47% of the respondents said Mindfulness 
would be more beneficial if it included interaction 
with a therapist.

Hamilton Fairfax* (2018) Implications for Psy-
chological Intervention in Mindfulness and Obses-
sive Compulsive Disorder This article summarises the 
most recent research on the use of mindfulness as a 
treatment for Obsessive Compulsive Disorder, which 
has been a hot topic for more than a decade [3]. The 
application of specific models is the subject of re-
search. Mindfulness and integrative treatments that 
incorporate Mindfulness are discussed, as well as how 
descriptive components of Mindfulness may aid in 
understanding its role in OCD.

3 Materials and Methods
The effectiveness of sleep hygiene in reducing in-

somnia among OCD people was evaluated using a 
quantitative evaluative research approach. The study 
employed an experimental research design [13]. The 
sample consisted of people who were addicted to al-
cohol and were between the ages of 18 and 60. The 
probability was calculated using a basic random sam-
pling technique. The instrument is divided into three 
sections: demographics, insomnia severity index scale, 
and interventions [4].

3.1. Objectives of the Study
1. To determine the pre and post assessment level of 

insomnia among persons suffering with obsessive 
compulsive disorder in study and control group

2. To compare pre and post assessment level insom-
nia among persons suffering with obsessive com-
pulsive disorder in study and control group

3. To evaluate the effectiveness of sleep hygiene to re-
duce insomnia for persons suffering with obsessive 
compulsive disorder between study and control 
group.

4. To associate demographic variables with posttest 
level of scores in study group.

4 Results
Table 1 compares the pre-intervention level of in-

somnia score in the Experiment and control groups of 
people with obsessive compulsive disorder.

Table 1
Pretest Level of Insomnia Score
Level of insom-

nia
Experiment Control Chi 

square 
test

N % n %

No clinically 
significant 
insomnia

0 0.00% 0 0.00%
2=0.37
P=0.54

(NS)
Sub threshold 
insomnia 1 6.67% 2 13.33%

Moderate 
severity 14 93.33% 13 86.67%

Severe 0 0.00% 0 0.00%
C Total  15 14 100.00% 15 14 100.00%

Before the Multi-interventional method, 6.67 per-
cent of those in the Experiment group had Sub-thresh-
old insomnia, while 93.33 percent had Moderate 
severity insomnia [5]. In the control group, 13.33 per-
cent have a score of Sub threshold insomnia, whereas 
86.67 percent have a score of Moderate severity. There 
is no statistically significant difference [6]. The dif-
ference between the Experiment and Control groups 
is significant. The experimental and control groups’ 
levels of sleeplessness were compared using the chi-
square test [7].

4.1. Posttest Level of Insomnia Score
Table 2 In the Experiment and control groups of 

people with insomnia, the post-test level of insomnia 
score obsessive compulsive disorder before interven-
tion is compared in Table 2. Before the Multi-inter-
ventional method, 46.67 percent of the Experiment 
group had Sub-threshold insomnia, whereas 53.33 
percent had Moderate severity insomnia [8].

Table 2
Posttest Level of Insomnia Score

Level of 
insomnia

Experiment Control Chi 
square 

testN % n %

No clinically 
significant 
insomnia

0 0.00% 0 0.00%
c2=3.97
P=0.05*

(S)
Sub threshold 
insomnia 7 46.67% 2 13.33%

Moderate 
severity 8 53.33% 13 86.67%

Severe 0 0.00% 0 0.00%
 Total 15 14 100.00% 15 14 100.00%

In the control group, 13.33 percent have a score of 
Sub threshold insomnia, whereas 86.67 percent have 
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a score of Moderate severity. The difference between 
the Experiment and Control groups is statistically sig-
nificant [9]. To compare the levels of insomnia in the 
Experiment and control groups, the chi-square test 
was utilized.

In the case of the Experiment group, their pretest 
score was 17.93 and their posttest score was 11.40, a 
difference of 6.53. This difference is big and statistical-
ly significant [10]. Table 3. Represent the comparison 
of pretest and posttest Mean Insomnia Score.
Table 3. Comparison of Pretest and Posttest Mean Insomnia 
Score

Group N Mean SD Mean 
Reduc-

tion 
Score

Paired 
t-test

Experiment Pre-
Test

15 17.93 1.28
6.53

t=11.55 
p=0.001*** 

(S)Post-
Test

15 11.40 1.24

Control Pre-
Test

15 17.67 1.91
0.40

t=1.57 
p=0.14 
(NS)Post-

Test
15 17.27 1.00

In the case of the Control group, their pretest score 
was 17.67 and their posttest score was 17.27, a differ-
ence of 0.40. This distinction is minor and statistically 
insignificant.

A student paired t-test was used to determine the 
difference in statistical significance between the pre- 
and post-test [11].

Taking the pretest into account, the experimental 
group has a 17.93 score whereas the control group has 
a 17.67 score, resulting in a difference of 0.93. This dif-
ference is minor and statistically insignificant. Table 
4 represents the comparison of Mean Insomnia Score 
between Experiment and Control Group.
Table 4
Comparison of Mean Insomnia Score between Experiment and 
Control Group

Group N Mean SD Mean dif-
ference 
score

Student in-
dependent 

t-test
Pretest Exper-

iment
15 17.93 1.28 0.26 t=0.45 

p=0.66 
(NS)Con-

trol 
15 17.67 1.91

Posttest Exper-
iment

15 11.40 1.24 5.87 t=10.73 
p=0.001*** 

(S)Con-
trol 

15 17.27 1.02

The experimental group received a score of 11.40 on 
the posttest, whereas the control group had a score of 
17.07, resulting in a difference of 14.57. This is a large 
and statistically significant difference [12]. The statisti-
cally significant difference between the experiment and 
the control was calculated using a student independent 
t-test [13]. The pretest and posttest Insomnia scores in 
the Experiment and Control groups are compared us-
ing a simple bar with two standard errors. The effec-
tiveness of a multi interventional approach to insomnia 
is shown in Table 5. The experiment group’s insomnia 
score was lowered by 23.32 percent, whereas the con-
trol group’s score was only reduced by 3.39 percent.
Table 5
Effectiveness of Multiinterventional Approach and Genraliza-
tion of Insomnia reduction Score
Group Test Maxi-

mum 
score

Mean 
score

Mean Dif-
ference of 
insomnia 
reduction 
score with 
95% Con-

fidence 
interval

Percentage 
Difference of 
insomnia re-
duction score 

with 95% 
Confidence 

interval

Exper-
iment

Pretest 28 17.93 6.53(5.31 
–7.75)

23.32% 
(18.96% 

–27.67%)
Posttest 28 11.40

Con-
trol

Pretest 28 17.67 0.40(-0.15 
– 0.95)

1.42% (-0.54% 
–3.39%)Posttest 28 17.27

The differences and generality of insomnia reduc-
tion score between pretest and posttest scores were 
computed using the mean difference with 95 percent 
confidence intervals and the proportion with 95 per-
cent confidence intervals [14].

This Table 6 illustrates association between post 
test level of insomnia score and persons demographic 
variables such as, age, religion, type of family, marital 
status, occupation and sleep duration and sleep habits.

The relationship between the post-test level of in-
somnia score and demographic factors of people is 
shown in Table. 6. Business people/others, as well as 
family support people, profit more than others. The 
Chi square test/Yates corrected chi square test was 
used to determine statistical significance.

5 Discussion
Psychological and behavioural therapies with in-

somnia related with medical and psychiatric illness-
es, there are consistent abnormalities in various sleep 
metrics. Sleep psychiatry (a physiologically and psy-
chologically based psychiatric therapy method based 
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on sleep science) has gotten a lot of press around the 
world. [15] We sought an early intervention in this pa-
tient to break the vicious cycle of acute sleeplessness.

6. Conclusion
With insomnia related with medical and psychiat-

ric illnesses, there are consistent abnormalities in var-
ious sleep metrics. Sleep psychiatry (a physiologically 
and psychologically based psychiatric therapy meth-
od based on sleep science) has gotten a lot of press 
around the world. We sought an early intervention in 
this patient to break the vicious cycle of acute sleep-
lessness. We hope that this study highlights the many 
non-pharmacological treatments that mental health 
professionals can utilise to treat insomnia symptoms 
that influence their patients’ cognition, mental health, 
and physical well-being. Importantly, re-associating 
the bed and bedroom with sleep-friendly behaviours, 
reducing sleep-incompatible behaviours, establishing 
a regular sleep and waking routine, and changing mal-
adaptive thought patterns are all necessary for healing 
insomnia symptoms. Each of the remedies suggest-
ed has been shown to be effective in improving daily 
function, sleepiness, and sleep quality over time. Pa-
tients can be treated in a variety of ways, with one of 
the most promising being web-based administration.
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Abstract
True experimental research study was conducted at Haemodi-
alysis’ Unit at Sree Balaji Medical College and Hospital among 
End stage Kidney disorder patients receiving haemodialysis to 
determine the efficiency of ROM exercise on muscle cramps, us-
ing purposive sampling technique 12 patients for control group 
and 12 from experimental were selected for the study based on 
inclusion criteria .The experimental group were received intradi-
alytic ROM exercise and determined the Muscle cramps by using 
PENNS SPASM SCALE the findings were In pretest as well as in 
post test, there is no major linking of experiment and control 
group except severity. Pre test calculated value for severity, inter-
ference and frequency c2=0.17 p=0.67, c2=0.68p=0.41, c2=0.22 
p=0.90 respectively. The calculated post test value for severity 
was c2=4.19 p=0.05 found to be significant. Association between 
the demographic variables with experimental group shows the 
Monthly income and supportive system was having the relation-
ship among muscle spasm and chosen demographic variables.
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True experimental, End stage renal disease, Haemodialysis, 
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1 Introduction
Chronic kidney disease is a significant epidem-

ic and public health problem, which occurs in many 
countries with a rising prevalence [1]. Over 50 mil-
lion people throughout the world are known to have 
Chronic Kidney diseases (CKD) and of these, more 
than 1 million require renal replacement therapies 
such as dialysis and renal transplantation, chronic 
kidney do with its elevated prevalence, morbidity and 
mortality, in an imperative public health problem. [2] 

End Stage renal disease (ESRD ) is associated with 
age related renal function reduced to accelerated with 
life style disorders like Hypertension, diabetes ,obesity 
and primary renal disorders [3]. Cardio vascular dis-
orders considered to be a primary reason to develop as 
a independent risk factors [4].

The treatment modalities for the ESRD depends 
on the Hemodialysis, which is the renal replacement 
therapy which will be more therapeutic choices for the 
ESRD patients Worldwide, at the same time it leads to 
many physical and psychological complications which 
need to be monitored and reduced to the extend to 
improve the Quality of life to sustain them into ability 
to live in normal life [5].

1.1 Background of the study 
Chronic Kidney Diseases is often unpredictable 

and patients may not feel as the disease progress to 
end stage renal disease (ESRD) [6]. Prevalence of end 
stage renal disease is increasing with an huge finan-
cial burden on society [7]. Since the treatment option 
of ESRD are only forced to take renal replacement or 
Hemodialysis where renal replacement therapy is not 
affordable for most of the Indian population where as 
Hemodialysis is the only option of ESRD patients [8]. 
Approximately 9-13 % of patients on Hemodialysis in 
India die within 1 year of after diagnosis [9].

More than 500,000 people in US lives with end 
stage renal disease [10]. India has more than 10 crore 
population; there were 7.85 million chronic renal fail-
ure clients in India [11]. One of the foremost challeng-
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es for management of CKD in India is presentations 
of patients in front of the Nephrologists at later stages 
[12]. There was a 48% patients presenting in stage V 
report given by CKD Registry of India, nearly 78.9-
96.5% patients experience from anemia in later stages 
[13]. The economic cost for CKD was even high it ex-
ceeds $60 billion in 2007 versus $25 billion for ESRD; 
economic burden is not evaluated as well in the devel-
oping countries [14].

1.1. Aims and Objectives
1.1.1. To assess the Muscle spasm on Hemodialy-

sis among end stage renal disease patients before the 
intervention.

1.1.2. To assess the Muscle spasm on Hemodialysis 
among end stage renal disease patients after the inter-
vention.

1.1.3. To associate the demographic variables with 
mean difference score.

2 Review Of Literature 
Review of literature divided into three categories 
2.1. Studies related to Prevalence of End stage renal 

disease global and India perspectives:
2.2. Studies related to Haemodialysis and muscle 

cramps
2.3. Effectiveness of Rom exercise and muscle 

cramps
2.3.1. Studies related to Prevalence of End stage re-

nal disease global and India perspectives:
Bowe B, Artimovich E, Xie Y, et al in 2020 conduct-

ed a meta analysis with the aim of prevalence and epi-
demiological evidence among End stage renal disease 
,Adopted a meta regression approach to build non 
linear exposure to CKD.There were 194 countries and 
territories used to collect the data. The results found 
that Globally, in 2017 there was 3284358.2 – incident 
122409460.2 was a prevalence cases of CKD. Globally 
72.8% prevalent cases of CKD attributable to develop 
the disease, 74.2 % will developed the disease .The 
study concluded that global burden of CKD varies by 
geography and its disproportionally borne by disad-
vantaged countries.

2.3.2. Effectiveness of Rom Exercise and Muscle 
Cramps

Diane Mastnardo, BS, LMT,* Janice M. Lewis, 
BAEt all.., USA 2015, X Conducted a randomized con-
trol trail for 26 participants in Northeast Ohio with the 
aim of treatment modality for hemodialysis-related 
reduce muscle cramping.. 26 maintenance hemodial-

ysis patients with frequent lower extremity cramps at 
three outpatient hemodialysis centers . The interven-
tion group received a 20-minute massage of the low-
er extremities during each treatment (three times per 
week) for two weeks [15]. The control group received 
usual care by dialysis center staff. Outcome was change 
in frequency of lower leg cramping. Results found that 
Patient reported cramping at home decreased by 1.3 
episodes per week in the intervention group compared 
to 0.2 episodes per week in the control group (p=.005). 
Patient reported cramping during dialysis decreased 
by 0.8 episodes in the intervention group compared 
to 0.4 episodes in the control group (p=0.44) that 
Concludes that Intradialytic massage appears to be 
an effective way to address muscle cramping. Larger 
studies with longer duration should be conducted to 
further examine this approach. 

3 Methodology
3.1. Research Approach: Evaluative Research Ap-

proach
3.2. Research Design- True experimental design
3.3. Study Setting - Hemodialysis Unit, Sree Balaji 

Medical College and Hospital. Chennai
3.4. Study Population-
3.4.1. Target Population: Chronic renal failure pa-

tients receiving Hemodialysis
3.4.2. Accessible Population: Chronic renal failure 

patients receiving Hemodialysis at Sree Balaji Medical 
College and Hospital, Chennai.

3.5. Sampling Methods Adopted- Non-Probability 
with Purposive sampling techniques was adopted to 
collect the data.

3.6. Sample Size: It was 24(12 for control group and 
12 for Experimental group)

3.7. 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

3.8. 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
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• HB ,10 Mg/Dl
• Recent hospitalization

3.9. Data Collection Instruments (Data Question-
naire, Tools, Equipments)

3.9.1. PART: IA 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) .

3.9.2. PART: IB CLINICAL VARIABLES (Dura-
tion of Illness, no. of cycles per week, type of medica-

tions taking, Complications during dialysis, any other 
exercise are doing during the dialysis, Ur, Creatinine 
levels).

3.9.3. PART: II to assess the Muscle spasm by using 
PENNS SPASM SCALE among Hemodialysis patients.

Above Table 1 shows the demographic informa-
tion of end stage renal disease patients those who are 
participated for the subsequent study on “A study to 
assess the effectiveness of intradialytic exercise on 
Muscle cramps among end stage renal disease patients 
receiving Hemodialysis at Sree Balaji Medical College 

Table 1
Demographic Variables Selected Demographic Variable for the Experimental and Control Group

Demographic variables Group
Experiment(n=12) Control(n=12)

n % n %
Age 30-40 years 4 33.33% 4 33.33%

40-50 years 3 25.00% 3 25.00%
50-60 years 3 25.00% 3 25.00%
60-70 years 2 16.67% 2 16.67%

Occupation Status Unemployed / Home marker 7 58.33% 7 58.33%
Government Employee 0 0.00% 0 0.00%
Private Employee 5 41.67% 5 41.67%
Business 0 0.00% 0 0.00%

Religion Hindu 10 83.33% 10 83.33%
Christian 2 16.67% 2 16.67%
Muslim 0 0.00% 0 0.00%

Marital Status Married 10 83.33% 10 83.33%
Unmarried 1 8.33% 1 8.33%
Divorced 0 0.00% 0 0.00%
Widow/widower 1 8.33% 1 8.33%

Education Status illiterate 4 33.33% 4 33.33%
Primary 3 25.00% 3 25.00%
Secondary 2 16.67% 2 16.67%
Graduate 3 25.00% 3 25.00%

Family Income Less than Rs. 3000 4 33.33% 4 33.33%
Rs. 3001/- to Rs. 6000 2 16.67% 2 16.67%
Rs. 6001/- to Rs. 9000 3 25.00% 3 25.00%
Rs. 9001/- and above 3 25.00% 3 25.00%

Type of Area Urban 11 91.67% 11 91.67%
Rural 1 8.33% 1 8.33%

Type of family Nuclear family 9 75.00% 9 75.00%
Joint family 3 25.00% 3 25.00%

Type of food Intake Vegetarian 2 16.67% 2 16.67%
Non vegetarian 10 83.33% 10 83.33%

Body weight 40-50kg 6 50.00% 6 50.00%
50-60kg 4 33.33% 4 33.33%
60-70kg 2 16.67% 2 16.67%
>70kg 0 0.00% 0 0.00%
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and Hospital ,Chrompet, Chennai”. Age distribution 
for the experimental ad control group were similar 30-
40 yrs 4 (33.33%), 40-50 yrs 3(25%),50-60 yrs 3 (25%) 
and 60-70 yrs (16.67%).Occupational status unem-
ployed were 7(58.33%),Private employee 5 ( 41.67%). 
Religion Hindu 10(83.33%) and Christians 2 (16.67%).
Marital status Married 10 (83.33%) and unmarried 1 
(8.33%) widower 1 (8.33%).Educational status illiter-
ate 4(33.3%), primary and graduate were 3 (25 %) and 
secondary education were 2 (16/67%).Family income 
less than re 3000 were 4 (33.33%), upto 6000 were 2 
(16.67%), upto 9000 3 (25%) and > 9000 3 (25%) and 
the Type of area from Urban 11 (91.6%) and rural 1 
(8.33%). Type of family majority of them were Nuclear 
family 9(75%),Joint family 3 (25%). Majority of them 
were taking nine vegetarian 10 (83%) type of food in-
take and 2 (17 %) were vegetarians duration of visit 
less than 1 yr 9 (75%) and 1-2 yrs 1 (8%) and > 4 yrs 2 
(33.3%). From Previous hospitalization the report says 
Yes 8 (66%) and No 4 (34%) and the sources of health 
information from health personnel 10 (83%) and from 
friends 2 (17%).

Above Table 2 shows the clinical information of 
end stage renal disease patients those who are par-
ticipated in this study. Duration of illness majority of 
them were more than 7 yrs was 5(41.67%),1-3 yrs were 
4 (33.33%) and 4-7 yrs were 3 (25.0%), Number of cy-
cle two 8 ( 66.67%) and one 4 (33.33%).

Table 2
Clinical Variables Selected Clinical Variables of the Experimental 
and Control Group

Group
Experiment 

(n=12) Control (n=12)
n % n %

Duration of 
illness

1 -3 years 4 33.33% 4 33.33%
4 -7 years 3 25.00% 3 25.00%
>7 years 5 41.67% 5 41.67%

Number of 
cycles per 
week

One 4 33.33% 4 33.33%
Two 8 66.67% 8 66.67%

Above Table 3 assess the Muscle spasm of Hemo 
dialysis during dialysis among end stage renal disease 
patients before and after the intervention. In pretest as 
well as in post test, there is no noteworthy variation 
between experiment and control group except severity. 
Pre test calculated value was severity, interference and 
frequency c2=0.17 p=0.67, c2=0.68p=0.41, c2=0.22 
p=0.90 respectively. The calculated post test value for 
severity was c2=4.19 p=0.05 found to be significant.

The above Figure 1 gives clear picture about the 
comparison of pre and post test muscle spasm sever-
ity among control and experimental groups. Experi-
mental group pre test value was 41.6% and 58.33 % for 
moderate and severe respectively; where as for control 
group score was 33.3% and 66.67 % respectively. For 

Demographic variables Group
Experiment(n=12) Control(n=12)

n % n %
Support system Relatives 6 50.00% 6 50.00%

Family 6 50.00% 6 50.00%
Parents 0 0.00% 0 0.00%
Others 0 0.00% 0 0.00%

Duration of visit Less than one year 9 75.00% 9 75.00%
1-2year 1 8.33% 1 8.33%
3-4year 0 0.00% 0 0.00%
>4year 2 16.67% 2 16.67%

Previous hospitalization No 4 33.33% 4 33.33%
Yes 8 66.67% 8 66.67%

Period of Dialysis 1-2 years 6 50.00% 6 50.00%
3-4 years 1 8.33% 1 8.33%
5-8 years 5 41.67% 5 41.67%

Source of health 
information

Heath Personnel 10 83.33% 10 83.33%
Radio / TV/Newspaper 0 0.00% 0 0.00%
Friends 2 16.67% 2 16.67%
Others 0 0.00% 0 0.00%
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Table 3
Assessments of the MUSCLE SPASM SEVERITY of Hemodialysis during dialysis among end stage renal disease patients before and 
after the intervention

 Muscle cramps score

Group Chi square test
Experiment(n=12) Control(n=12)
n % %

Pretest severity Mild 0 0.00% 0 0.00% 2=0.17 p=0.67(NS)
Moderate 5 41.67% 4 33.33%
Severe 7 58.33% 8 66.67%

Interference Does not Interfere 0 0.00% 0 0.00% 2=0.68p=0.41(NS)
Makes function difficult 6 50.00% 4 33.33%
Prevents the function 6 50.00% 8 66.67%

Frequency No spasm 0 0.00% 0 0.00% 2=0.22 p=0.90(NS)
Spasm induced by stimulation 0 0.00% 0 0.00%
Infrequence spasm 4 33.33% 3 25.00%
Spasm more than once 6 50.00% 7 58.33%
Spasm more than 10 times 2 16.67% 2 16.67%

Post-test severity Mild 0 0.00% 0 0.00% χ2=4.19 p=0.05*(S)
Moderate 9 75.00% 4 33.33%
Severe 3 25.00% 8 66.67%

Interference Does not Interfere 0 0.00% 0 0.00% 2=0.66 p=0.41(NS)
Makes function difficult 7 58.33% 5 41.67%
Prevents the function 5 41.67% 7 58.33%

 Frequency No spasm 0 0.00% 0 0.00% 2=3.20 p=0.20(NS)
Spasm induced by stimulation 0 0.00% 0 0.00%
Infrequence spasm 7 58.33% 3 25.00%
Spasm more than once 3 25.00% 7 58.33%
Spasm more than 10 times 2 16.67% 2 16.67%

Figure 1. Comparison of Muscle spasm severity among Experimental and Control Group:
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post test values for experimental group was Mild 0% , 
Moderate 75% and severe 25% found to be significant 
when comparing with control group values as moder-
ate 33.% and 66.6 % remain same as in pre test. 

Above Table 4 shows the Association between 
Severity score and the demographic variables in ex-
perimental group. More income patients and family 

support patients are having less severity than others. 
It was tested by using chi square test. Family income 
and supportive system calculated values were χ2=6.00 
p=0.05, χ2=6.00 p=0.01 respectively

The Above Figure 2 pictures about the Association 
between muscle spasms severities with selected demo-
graphic variables. The figure shows the Monthly income 

Table 4
Association between Muscle spasm Severity score and the demographic variables in experimental group

Post test level of severity n Chi square test

Moderate Severe

n % n %

Age 30-50 years 8 57.14% 6 42.86% 14 2=0.17 
p=0.67(NS)

50-70 years 4 40.00% 6 60.00% 10

Gender Male 8 50.00% 8 50.00% 16 2=0.18 
p=0.66(NS)

Female 4 50.00% 4 50.00% 8

Religion Hindu 12 60.00% 8 40.00% 20 2=1.87 
p=0.17(NS)

Christian 0 0.00% 4 100.00% 4

Marital_Status Married 8 40.00% 12 60.00% 20 2=1.20 
p=0.27(NS)

single/Widow/widower 4 100.00% 0 0.00% 4

Edu_Status upto primary 6 42.86% 8 57.14% 14 2=0.68 
p=0.41(NS)

Above Primary 6 60.00% 4 40.00% 10

Occup_Status Unemployed / Home marker 7 50.00% 7 50.00% 14 2=0.17 
p=0.68(NS)

Employed 5 50.00% 5 50.00% 10

Family Income Less than Rs. 6000 3 25.00% 9 75.00% 12 χ2=6.00 
p=0.05*(S)

above Rs. 6000 9 75.00% 3 25.00% 12

Type of Area Urban 11 50.00% 11 50.00% 22 2=0.54 
p=0.46(NS)

Rural 1 50.00% 1 50.00% 2

Type of family Nuclear family 8 44.44% 10 55.56% 18 2=0.88 
p=0.34(NS)

Joint family 4 66.67% 2 33.33% 6

Family history of renal disease No 12 54.55% 10 45.45% 22 2=2.18 
p=0.14(NS)

Yes 0 0.00% 2 100.00% 2

Type of food Intake Vegetarian 1 25.00% 3 75.00% 4 2=0.30 
p=0.58(NS)

Non vegetarian 11 55.00% 9 45.00% 20

Body weight 40-50kg 8 66.67% 4 33.33% 12 2=1.50 
p=0.21(NS)

>50kg 4 33.33% 8 66.67% 12

Support system Relatives 3 25.00% 9 75.00% 12 χ2=6.00 
p=0.01**(S)

Family 9 75.00% 3 25.00% 12

Duration of visit Less than one year 9 50.00% 9 50.00% 18 2=0.00 
p=1.00(NS)

Above 1 year 3 50.00% 3 50.00% 6

Previous hospitalization No 3 37.50% 5 62.50% 8 2=0.75 
p=0.38(NS)

Yes 9 56.25% 7 43.75% 16
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and supportive system was having the association be-
tween muscle spasm and selected demographic variables.

5. Conclusion
Intradialytic Range of motion exercise has some ef-

fects in reducing Severity of Muscle spasm ,Range of 
motion exercise might be done in a strutured setting 
will be having the more effects in reducing the severity 
of muscle spasm.. The findings were In pretest as well 
as in post test, there is no significant difference between 
experiment and control group except severity. Pre test 
calculated value for severity, interference and frequen-
cy was c2=0.17 p=0.67, c2=0.68p=0.41, c2=0.22 p=0.90 
respectively. Experimental group pre test value was 
41.6% and 58.33 % for moderate and severe respective-
ly; whereas for control group score was 33.3% and 66.67 
% respectively. For post test values for experimental 
group was Mild 0% , Moderate 75% and severe 25% 

Post test level of severity n Chi square test

Moderate Severe

n % n %

Period of Dialysis 1-2 years 4 33.33% 8 66.67% 12 2=1.50 
p=0.22(NS)

>2 years 8 66.67% 4 33.33% 12

Source of health information Heath Personnel 8 40.00% 12 60.00% 20 2=1.20 
p=0.27(NS)

Friends 4 100.00% 0 0.00% 4

Duration of illness 1 -3 years 4 50.00% 4 50.00% 8 2=0.18 
p=0.66(NS)

>3 years 8 50.00% 8 50.00% 16

Number of cycles per week One 4 50.00% 4 50.00% 8 2=0.75 
p=0.39(NS)

Two 8 50.00% 8 50.00% 16

Figure 2. Association between severity score with selected demographic variables among experimental group.

found to be significant when comparing with control 
group values as moderate 33.% and 66.6 % remain same 
as in pre test. The calculated post test value for severity 
was c2=4.19 p=0.05 found to be significant. Association 
between the demographic variables with experimental 
group shows the Monthly income and supportive sys-
tem was having the association between muscle spasm 
and selected demographic variables. The study con-
cluded that Intradialytic ROM Exercise effects in re-
ducing the levels of severity of muscle cramps.
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Abstract
Hyper tension is often known as high blood pressure. It is a seri-
ous medical condition that raises the risk of heart attack, stroke, 
renal failure, and blindness. When the systolic blood pressure 
readings are greater than or equal to 140 millimeters of mer-
cury and the diastolic blood pressure readings are greater than 
or equal to 90 millimeters of mercury on two different days, 
hypertension is diagnosed. It is one of the leading causes of 
death in the world. Of the assessed 1130000000 people who 
have hypertension, fewer than 1 in 5 have it under control. The 
main contributors to the increase in hypertension are unhealthy 
diets, physical inactivity.In 2025; anpredictable 1.56 billion adults 
will be living with hypertension.).The aim of the study is to as-
sess the Awareness regarding Hypertension among hyperten-
sive patient.In this study, the pre-experimental research design 
was accepted. The samples of the present study were patients 
with pre hypertension and stage –I hypertension. Conclusion: 
This pilot study concludes by proving the efficiency of health 
education on Knowledge of hypertension among rural adult 
hypertensive patient.
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1 Introduction
When blood pressure is high, it is called hyperten-

sion [1]. .Blood pressure is expressed as two numbers. 
When the heart contracts or beats, the first number 
(systolic) represents the pressure in the blood arteries. 
The second number (diastolic) denotes the pressure 
in the arteries while the heart is at rest between beats 
(WHO 2019) [2]. High blood pressure is a significant 
medical disease that increases the chances of having 
a heart attack, stroke, kidney failure, and blindness 
[3]. It is one of the main causes of death in children 
around the world. In 2025, an estimated 1560000000 
individuals will suffer from hypertension. Hyperten-
sion kills nearly 8000000 people every year, worldwide 
and nearly 1500000 people each year in the South-East 
Asia Region (WHO).Unhealthy diets, physical inac-
tivity, and the consumption of alcohol and cigarettes 
are the main causes of hypertension [4].Circulating 
blood exerts a force on the arterial walls of the body, 
or by major blood arteries, is called blood pressure [5]. 
Global statistics indicate that only 50% of individuals 
with hypertension are aware that they actually have 
high BP and only 14% are controlled (about 8% in 
low- and middle income countries).

When measured in two separate ways, hyperten-
sion is determined when the systolic blood pressure 
readings are 140 millimeters of mercury and/or the 
diastolic blood pressure readings are 90 millimeters of 
mercury [6]. It’s characterized as a persistent systolic 
blood pressure of 140 mm Hg or higher, and a diastol-
ic blood pressure of 90 mm Hg or higher [7]. Hyper-
tension is leads to cardiovascular condition affecting 
at least 20% of adult population in several countries. It 
is one of the important risk influences for cardiovas-
cular mortality accounting for 20-30% of all adults. It 
is a iceberg disease [8]. In India, high blood pressure 
is a major public health issue, and its incidence is rap-
idly rising among both urban and rural populations 
[9]. Hypertension is, in fact, India’s most common 
chronic disease [10]. In urban people, hypertension 
affects 20-40% of them, but in rural adults, it affects 
12-17% of them [11].The greater the blood pressure, 
is the risk and lower is the lifeexpectancy uncontrolled 
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high blood pressure without any appropriate manage-
ment could harma person [12]. Hypertension occurs 
in about 10-20% of the adults in developing countries 
like India and developing countries like Europe [13].
According to a study, men and women aged 45 to 
75 years old have a 27-56 percent prevalence of hy-
pertension [14]. A study done by investigators at the 
University of Michigan suggested that even margin-
ally elevated BP can be dangerous because it often has 
no warning signs andsymptoms. Irrespective of age, 
race or gender, anyone can develop hypertension. It 
is assessed that one in every 4 American adults has 
high BP [15]. But only about half ofthose who have it 
known they have it. Once hypertension grows, it usu-
ally lasts a lifetime. We can prevent and control hyper 
tension by taking action [16].

2 Literature Review
Conducting a literature review is an important 

phase in the development of a research project. The 
investigator had wisely reread material in light of the 
study’s objectives. The current study aimed at de-
termining the effectiveness of health education on 
Knowledge midstrural adult hypertensive patients 
at Padapai. Katherine T. Mills et al., (2020) detailed 
about the global epidemiology of hypertension.The 
study indicates that hypertension prevalence has de-
creased, particularly in low- and middle-income na-
tions. According to estimates, 31.1 percent of adults 
in the world had hypertension in 2010. Adult hyper-
tension was more common in poor and middle-in-
come countries (31.5 %, 104 0000000 persons) than in 
high-income countries. Some of the regional variation 
in hypertension prevalence may be explained through 
abnormalities in the degrees of hypertension risk vari-
able for hypertension, such as excessive sodium con-
sumption, stumpy potassium consumption, obesity, 
alcohol consumption, physical inactivity, and a poor 
diet. Despite the rising prevalence of hypertension, 
levels of awareness, management, and blood pressure 
control were inadequate, particularly in LMICs, and 
there were few widespread studies of the economic 
impact of hypertension drip. Future research should 
focus on evaluating implementation strategies for 
hypertension prevention and control, particularly in 
low-income populations, as well as precisely assessing 
the prevalence and cost burden of hypertension.

Pugie Tawanda et al. (2019) studied hypertension 
knowledge, attitudes, and behaviours in a disadvan-

taged rural community in southern Zimbabwe.To 
gather demographic and awareness data, therapy, and 
control data from consenting hypertension clients, a 
questionnaire that had been pre-tested and was ad-
ministered by a real interviewer was used.. The study 
had 304 participants, with the majority of them being 
women (65.4 percent). The treatment default rate was 
30.9 percent, and 25% of those using blood pressure 
medication had no idea about their blood pressure 
control target .64.8 % of defendants said Hypertension 
was primarily caused by stress, 85.9% said palpita-
tions were an hypertension warning sign , and 59.8 % 
of those accused salt was added to their diet. In com-
parison to those without formal education, those with 
formal education were 3.68 times more likely to be 
familiar with hypertension and 7.52 times more like-
ly to have a good understanding of higher education.
Those who believed in herbal therapies outperformed 
those who did not believe in or use traditional med-
icines (50.7 percent )andthose who have previously 
relied on traditional medications (14.5%) accounted 
for 53% of the total and 68 percent less likely to be 
informed about hypertension, respectively. Members 
of the community were unfamiliar with hypertension. 
his was linked to a absence of evidence and resilient 
community belief in the use of herbal and traditional 
medicines, which influenced hypertension attitudes 
and practises. Poor understanding was linked to di-
etary risk factors. Clinic errors in hypertensive med-
ication resulted in worsening hypertension treatment 
and in the community, there are poor hypertension 
results.

3 Materials and Methods
A pilot study of 35 hypertension patients was done 

in a rural location of Padapai in order to determine the 
study’s relevance and feasibility.

3.1. Aim of this Study
The goal of this study was to examine the level of 

hypertensive patient’s awareness about hypertension 
management.

3.2. The Study’s Objectives
• To assess the existing knowledge score regarding 

management of Hypertensionamong hypertensive 
patients.

• To assess the knowledge score after the influence of 
the health education.
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• To assess association between the knowledge re-
garding management of Hypertension and selected 
demographic variables 

3.3. Null Hypothesis
3.3.1. NH1-There was no significant difference be-

tween before and after score on knowledge of Hyper-
tension among adult hypertensive patients at p<0.05 
level.

3.3.2. NH2-There was no significant association 
between level of score on knowledge of Hypertension 
among adult hypertensive patients and their selected 
demographic variables

3.4. Research Approach
According to the problem selected for the study 

and objective to be accomplished, in this study the 
effectiveness of information among hypertension pa-
tients is assessed by the researcher. Hence Quantita-
tive evaluative research method was measured as an 
appropriate research method for this study

3.5. Design of Research
Pre - experimental Research- One group pre test 

post test design was adopted in this study.

3.6. Variables
3.6.1. Independent Variable 
The independent variables in this study refer to the 

intervention strategies, which include health educa-
tion on management of hypertension treatment.

3.6.2. Dependent Variable 
In the present study Knowledge was the dependent 

variables. 

3.7. Sample
A sample is a unit of a target population ,which is 

to be worked upon by researchers during the study.
The sample is the subset of the population chosen to 
take part in the research project.The samples of the 
present study were patients with pre hypertension and 
stage –I hypertension who is fulfilling the inclusion 
and exclusion criteria.

3.7.1. Criteria for Selecting Sample: 
The samples for this study was selected on the fol-

lowing criteria 
3.7.1.1. Inclusion Criteria:
It includes the characters that each sample must 

possess 

1. Hypertensive patients between 20 and above 
years residing in rural area

2. The patients who are previously diagnosed as 
hypertensive.

3.7.2. Exclusion Criteria
1. Secondary hypertension patients are excluded.
2. The hypertensive patients who are critically ill 

and mentally ill
3. Hypertensive patients with other chronic illness
4. Hypertensive patients who are not willing for 

the study
3.7.3. Research Tool and Technique

• Tool I- Demographic Data
• Tool II- Structure interviewed Schedule on Knowl-

edge Regarding Management of Hypertension
The demographic data of hypertension patients 

who took part in the study are shown in Table 1. The 
study based on “The aim of the study is to assess the 
Knowledge regarding Hypertension among hyperten-
sive patient”.

Table 1
Demographic Variables

Demographic variables The number of 
hypertensive 
patients is on 

the rise

%

Age 20-30 years 6 17.14%
31-40 years 5 14.29%
41-50 years 11 31.42%
51-60 years 8 22.86%
>60 years 5 14.29%

Sex Male 21 60.00%
Female 14 40.00%

Educational 
status

Illiterate 5 14.29%
Primary 
education

5 14.29%

Secondary 
education

6 17.14%

Higher 
secondary 
education

11 31.43%

Degree and 
above

8 22.86%

Occupational 
status

Government 
employee

3 8.57%

Private 
employee

12 34.29%

Self 
employed

3 8.57%

Daily wages 3 8.57%
Unemployed 14 40.00%
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Demographic variables The number of 
hypertensive 
patients is on 

the rise

%

Marital status Married 26 74.29%
Single 4 11.43%
Divorced/
separated

0 0.00%

Widow/
widower

5 14.29%

Socio 
economic 
status

Below 
Rs.5000

7 20.00%

Rs.5000 – 
Rs10000

8 22.86%

Rs.10000 – 
Rs15000

12 34.29%

Above 
Rs.15000

8 22.86%

Religion Hindu 28 80.00%
Christian 5 14.29%
Muslim 2 5.71%

Family Types Nuclear 
Family

23 65.71%

Joint Family 10 28.57%
Large Family 2 5.71%

Duration of 
Illness

1-5 years 10 28.57%
6-10 years 11 31.43%
10-15 years 7 20.00%
> 15 years 7 20.00%

The percentage of pre-test knowledge level score 
among hypertension patients is shown in Table 2. In 
general, 74.29 percent of hypertensive patients have 
a inadequate level of knowledge, 25.71 percent have 
a moderate level of knowledge, and 0 percent have a 
high level of knowledge.
Table 2
Score for the Pre test Level of Knowledge

Level of expertise Score 
Percentage of patients

No. of patients %

 Inadequate 26 74.29%
Moderate 9 25.71%
Adequate 0 0.00%

The percentage level of post-test knowledge score 
among hypertension patients is shown in Table 3. In 
general, none of the patients had an inadequate level 
of knowledge, with 34.28 percent having a moderate 
level of knowledge and 65.72 percent having an ade-
quate level of knowledge.

The comparison of pre test and post-test level of 
knowledge score among hypertension patients is 
shown in Table 4.

Table 3
Post test Level of Knowledge Score

Level of knowledge score No. of Patients %
Inadequate 0 0.00%
Moderate 12 34.28%
Adequate 23 65.72%
Total 35 100.00%

Table 4
Level of Knowledge Score on Comparison of Pre test and Post 
test

Level
of score

Pretest Posttest McNemar’s 
test was 

extended.
n % n %

Inadequate 26 74.29% 0 0.00% 2=29.73 
P=0.001***(S)Moderate 9 25.71% 12 34.28%

Adequate 0 0.00% 23 65.72%
 Total 35 100.00% 35 100.00%

***P0.001 indicates a very high level of significance.

The total comparison knowledge scores before and 
after the administration of health education is shown 
in Table 5.
Table 5
Pre test and Post test Mean Knowledge Score Comparison

No. 
of Pa-
tients

Pre test Post test Mean
Differ-
ence

A paired t-test 
was used by the 

student.Mean SD Mean SD

35 6.14 1.82 11.00 1.69 4.86

t=10.85
P=0.001 ***

DF= 34 , Signif-
icant

The above Figure 1 shoes Comparison between the 
pre-test and post-test level of knowledge score using a 
simple bar plot with two standard error bars.

Figure 1. Compares the Pre-Test and Post-Test Level of Knowl-
edge Score using a Simple Bar Plot with two Standard Error Bars
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The relationship between post-test level of knowl-
edge score and demographic characteristics of hyper-
tension patients is shown in Table 6. Patients with a 
higher level of education and duration of illness had a 

higher knowledge score than those with a lower level 
of education and a shorter duration of illness.

Figure 2 depicts the relationship between hyper-
tension patients’ demographic factors and their post-

Table 6
Demographic Variables and Post test Level of Knowledge Score and its Association

Demographic variables
Post test level of knowledge

n Chi square test/yates 
corrected chi square testModerate Adequate

n % n %
Age 20-50 years 8 36.36% 14 63.64% 22 2=0.11 P=0.74(NS)

>50 years 4 30.77% 9 69.23% 13
Sex Male 8 38.10% 13 61.90% 21 2=0.34 P=0.56(NS)

Female 4 28.57% 10 71.43% 14
Educational 
status

< Primary 6 60.00% 4 40.00% 10 χ2=4.11 P=0.05*(S)
>Primary 6 24.00% 19 76.00% 25

Occupational 
status

Employed 7 33.33% 14 66.67% 21 2=0.02 P=0.88(NS)
Unemployed/housewife 5 35.71% 9 64.29% 14

Marital status Married 9 34.62% 17 65.38% 26 2=0.01 P=0.94(NS)
Widow/widower/single 3 33.33% 6 66.67% 9

Socio 
economic 
status

Below Rs.10000 7 42.86% 8 57.14% 15 2=1.79 P=0.18(NS)
Above Rs.10000 5 50.00% 15 50.00% 20

Religion Hindu 9 32.14% 19 67.86% 28 2=1.57 P=0.45(NS)
Christian/muslim 3 42.87% 4 57.13% 7

Type of family Nuclear Family 9 39.13% 14 60.87% 23 2=0.69 P=0.40(NS)
Joint /extended Family 3 20.00% 9 80.00% 12

Duration of 
illness

1-10 years 10 47.62% 11 52.38% 21 χ2=4.14P=0.05*(S)
>10 years 2 14.29% 12 85.71% 14

Figure 2. Association between Post test Level of Knowledge Score and Education of Patients
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test level of knowledge score. That primary has suffi-
cient expertise in that are

4 Discussion
4.1. Based on Age distribution: 17.14%were 20-30yrs 

of age group, 14.29% of theHypertensive patients were 
31-40 yrs of age group, 31.42 % of the Hypertensive-
patients were in the age group of 41-50 yrs and 22.86% 
of the Hypertensive patients are in the age group of 
51-60 yrs and 14.29% of the Hypertensive patients are 
above 60 years.

4.2. Based on Gender: 60.00% of the Hypertensive 
patients were male, 40.00% of theHypertensivepa-
tients werefemales.

4.3. Based on Educational status: 14.29 % were il-
literate, 14.29% having primary education, 17.14% 
having secondary education, and 31.43% are having 
higher secondary education, and 22.86% were having 
the education of degree.

4.4. Based on Occupation: 8.57% were working as a 
govt. employee, 34.29% were working as a private em-
ployee, 8.57% were self employed, 8.57% working for 
daily wages and 40.00% were unemployed.

4.5. Based on the Marital Status: 74.29% were mar-
ried,11.43% were single, 0% were divorced and 14.29% 
were either widow or widower

4.6. Based on Monthly income of the Family: 20.00% 
were having income less than Rs.5000, 22.86% were 
having income in between Rs.5001-10000, 34.29% 
were having income between Rs. 10001-15000, 22.86 
% were having income more than Rs.15000

4.7. Based on religion: 80% were belongs to Hindu, 
14.29% were belong to Christian, 5.71% were belongs 
to Muslim religion

4.8. Based on Type of Family: 65.71% of the Hyper-
tensive patients were from nuclear family. 28.57% of 
the Hypertensive patients were from joint family, 5. 71% 
were from extended family

4.9. Based on Duration of illness: 28.57% of them were 
suffering from Hypertension since less than 5 years, 
28.57% of them were suffering from Hypertension since 
6-10 years, 31.43% of them were suffering from Hyper-
tension since 10-15 years, and 20.00% of them were suf-
fering from Hypertension since more than 15years.

Regarding the relationship between post-test 
knowledge levels and demographic variables of pa-
tients the educational status of hypertension patient 
are having significant association with knowledge 
score at 5%level (χ2=4.11P=0.05*(S) ) and the dura-

tion of illness among hypertension patient is having 
significant association with knowledge score at 5%lev-
el (χ2=4.14P=0.05*(S) )

5 Conclusion
Hypertension is defined as persistently elevated 

blood pressure for longer than six month. This hap-
pens when the blood pressure induced by the heart’s 
pumping rises significantly above normal levels. Peo-
ple with high blood pressure frequently do not feel 
sick. In fact it iscalledas“SilentKiller”andit is also the 
leading cause of death in the world today.Hyper-
tension is a serious public health problem that raises 
the risk of stroke and heart disease. Beforethe health 
education, 74.29 percent of hypertension patients had 
an inadequate level of knowledge, 25.71 percent had 
a moderate level of knowledge, and none had an ad-
equate level of knowledge. Following the health edu-
cation, the post-test revealed that none of the patients 
had an inadequate level of knowledge, 34.28 percent 
had a moderate level of knowledge, and 65.72 percent 
had an appropriate level of knowledge.

On an average, in post test after having health ed-
ucation, hypertensive patientswere gained 32.40% 
knowledge score than pre test score. This pilot study 
concludes by proving the effectiveness of health ed-
ucation on Knowledge of hypertension among rural 
adult hypertensive patients.
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Abstract
Pain is a feeling that is triggered by harmful stimuli. Osteoar-
thritis is a highly common ailment that is sometimes referred 
to as “wear and tear” of the body’s joints when pain is present. 
The knees, hips, hands, and spine are mostly affected joints 
as per the data. The cause is employment impairment now 
males over 50 in the United States, after ischemic heart disease, 
and it lead to more hospitalizations each year than rheuma-
toid arthritis (RA). The goal of this study was to see how much 
knee discomfort patients with osteoarthritis had before they 
did isometric exercise. The goal of this study was to see how 
much pain patients with osteoarthritis experienced after doing 
isometric exercises. To see how isometric exercise affected the 
level of knee soreness before the exam. to see if there’s a link 
between knee pain severity and various demographic charac-
teristics A pre-experimental one-group pretest and post-test 
research design was adopted in this investigation. The qualita-
tive research took place in the orthopaedic ward of Sree Balaji 
Medical College and Hospital in Chennai. A non-probability 
purposive sampling strategy was Chosen to select 60 osteoar-
thritis patients. The majority of the 3o samples have severe joint 
ache, according to preliminary findings. 15 (50) and 10 (33) per-
cent of experienced severe ligament ache, respectively, while 5 
(17) percent had slight discomfort as well as nobody had not at
all ache. Previous testing revealed that the majority of the 30
samples were pain-free, with 8 (27%) and 18 (60%) having mi-
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nor knee discomfort, 4 (13) percent having adequate ache, and 
nobody having excessive discomfort. paired ‘t’ value calculated 
was 20.3, suggesting that the difference between the pre- and 
post-test was statistically significant at P0.001. Conclusion: In 
the orthopaedic ward of the Sree Balaji Medical College and 
Hospital in Chennai, isometric exercise improves knee ache in 
osteoarthritis patients.
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1 Introduction
Osteoarthritis, often known as degenerative arthri-

tis, degenerative joint disease, or just osteoarthritis, 
is a kind of joint disease caused by the destruction of 
joint cartilage and underlying bone. [1] Osteoarthritis 
is a type of joint disease that primarily affects adults 
in their forties and fifties, and it is a primary cause of 
impairment in the elderly. [2] Although it is referred 
to as joint wear and tear, it is actually a disease that 
affects the entire joint, including the cartilage, liga-
ments, and bone. Hips, knees, hands, spine, and great 
toes are the most usually affected joints. More than 27 
million people in the United States have osteoarthritis, 
according to the Arthritis Foundation. [3] Its affects 
nearly a billion people in India. Osteoarthritis is more 
common in women than in males. It is characterised 
by the breakdown of cartilage, the tissue that cushions 
the ends of the bones between joints, bony changes in 
the joints, deterioration of tendons and ligaments, and 
varying degrees of inflammation of the synovium, or 
joint lining, often as a result of Physical stress as well as 
Changes in the values of biochemical properties, caus-
ing the bone beneath to fail. [4] Both men and women 
are affected by the condition. Men are more likely than 
women to get osteoarthritis at the age of 45. Women 
are more likely to get osteoarthritis after the age of 
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45. The condition is predicted to afflict 33.6 percent 
of those aged 65 and up, or 12.4 million people. The 
most common kind of joint disease, osteoarthritis, af-
fects over 27 million Americans. [5] According to the 
Johnston County Osteoarthritis Project, the lifetime 
chance of getting hip osteoarthritis is 25%. In India, 
osteoarthritis is endemic, with around 80% of the pop-
ulation aged 65 and up suffering from joint wear and 
strain. According to specialists citing the WHO, 40% 
of them are likely to develop severe osteoarthritis. [6]

2 Review of Research
Osteoarthritis, often known as degenerative arthri-

tis or degenerative joint disease, is a group of mechan-
ical illnesses marked by the breakdown of articular 
cartilage and subchondral bone in joints. Symptoms 
include joint pain, soreness, stiffness, locking, and ef-
fusion. [7] Osteoarthritis can be caused by a number 
of factors, including genetic, developmental, metabol-
ic, and mechanical deficiencies, all of which can con-
tribute to cartilage loss. When cartilage protects bone 
surfaces less adequately, bone might become exposed 
and injured. As a result of the decreased mobility pro-
duced by discomfort, regional muscles atrophy and 
ligaments may become more flexible. [8] Osteoar-
thritis is a complex degenerative illness characterised 
by articular cartilage loss, bone enlargement at the 
borders, subchondral sclerosis, and a variety of bio-
chemical and morphological changes in the synovial 
membrane and joint capsule.[9] Softening, ulceration, 
and localised disintegration of the articular cartilage 
are pathological alterations in the late stages of osteo-
arthritis. [10] 

Osteoarthritis is a common cause of diminished 
function and decreased quality of life. Osteoarthritis is 
present in more than half of adults over the age of 65. 
[11] Approximately 10% of men and 18% of women 
over the age of 60 develop osteoarthritis, which causes 
pain and disability. [12] If no steps are done to pro-
mote disease prevention, the incidence and prevalence 
of osteoarthritis will continue to climb as the popula-
tion ages. [13] 

Dieppe PA, Lohmander LS. (2011) conducted a 
population-based study in rural Puvaneswar to eval-
uate the frequency and severity of osteoarthritis in 
1637 people aged 65 to 74 years. They chose a list of 
houses using a systemic random sampling technique. 
The information was gathered through a pre-designed 
and pre-tested house-to-house survey. Osteoarthri-

tis was defined as discomfort, swelling, and limited 
movement of a bigger joint in an elderly person, or if 
the person had already been diagnosed with osteoar-
thritis. According to the report, the bulk of the elderly 
(61.6%) were between the ages of 65 and 74, with 7.6% 
being over 85. In Puvaneswar, the overall prevalence 
of osteoarthritis in the elderly was 52.6 percent in ru-
ral areas, 32.6 percent in urban areas, and 60.3 percent 
in both. (p < 0.001). Females were more likely than 
males to have osteoarthritis (68 percent vs 44.7 per-
cent). [14]

ZA Marcum (2019) at Turkeys Hacettepe Univer-
sity was conducted a randomized controlled research 
with the aim of effects of varied strength training on 
muscle architecture in patients knee osteoarthritis 
were investigated 61 patients were assigned six exer-
cise categories as follows isometric, isotonic, isokinetic 
in right and left[15]. The study concluded that Muscle 
strengthen exercise was having more effects in knee 
osteoarthritis. 

2.1. The Study’s Materials and Methods 
The Study Used A Pre-Experimental Design With 

A One-Group Pretest And Post-Test. The Orthopae-
dic Ward At Sree Balaji Medical College And Hospital 
In Chennai Served As The Venue For The Qualitative 
Research. A Total Of 60 Osteoarthritis Patients Were 
Chosen Using A Non-Probability Purposive Sampling 
Method.

3 Study and Analysis
The majority of the 30 samples in the pre-test show 

severe joint pain 15 (50) percent and 10 (33) percent of 
experienced severe ligament ache, respectively, while 
5 (17) percent had slight discomfort, nobody had no 
ache. Previous testing revealed that the majority of the 
30 samples were pain-free, with 8 (27%) and 18 (60%) 
abstaining minor knee discomfort, 4 (13%) hav-
ing modest ache, and nobody having excessive ache. 
Paired’t’ assessment calculated was 20.3, suggesting 
that the changes between the pre- and post-test was 
statistically important at P. (0.001). According to the 
researcher, the null hypothesis was rejected because 
there was no major link in the middle of isometric ex-
ercise and knee discomfort in osteoarthritis patients. 
“p” values are less than 0.001, according to the study. 
The experimental group that received isometric exer-
cise was shown to be effective. Table 1 represents the 
Percentage distribution of age.
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Table 1
Percentage Distribution of Age

Age The study participants Patients (%)
50-55 years 63%
55-60 years 13%
45-49 years 10%

The above graph reveals that the bulk of the par-
ticipants (19%) were between the ages of 50 and 55, a 
small percentage (4%) were between the ages of 55 and 
60, and a very small percentage (3%) were between the 
ages of 45 and 49. Figure 1 shows the percentage dis-
tribution of age.

Table 2 and Figure 2 show the efficiency of isomet-
ric exercise on knee pain. The mean assessment before 

intervention was 54.1, and after intervention, it was 
18.2. The S.D value was 11.8 before intervention and 
12.1 after intervention. The standard deviation is 8.3 
while the difference between the mean and standard 
deviation is 35.1. The significance level for the ‘t’ test 
is 20.3. Isometric exercise is expected to have a signif-
icant impact on effectiveness. The experimental group 
that received isometric exercise was determined to be 
successful at the p 0.001 level.

4 Conclusion 
According to the findings of the study, osteoarthri-

tis patients who received an easy-to-follow and poten-
tially risk-free isometric exercise intervention had a 
considerable reduction in pain as well as concluding 

Figure 1. Percentage Distribution of Age

Table 2
Effectiveness Isometric Exercise on Osteoarthritis of Knee Pain

Data Before Intervention After Intervention Effectivenes (difference) Effectiveness 
P<0.001

MEAN S.D MEAN S.D MEAN S.D ‘t’ test 
Womac Index 54.1 11.8 18.2 12.1 35.9 8.3 20.3

Figure 2. Effectiveness Isometric Exercise on Osteoarthritis of Knee Pain
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that the provided hypothesis is correct. Implication: 
The outcomes of presentation area of nursing field. 
The study’s findings were beneficial to the nurse in the 
following ways: Early detection of osteoarthritis risk 
factors and prevention in older individuals. Encour-
aging senior citizens to eat well and exercise regular-
ly in order to improve their functional abilities. After 
isometric exercise, the majority of the elderly were 
relieved of osteoarthritis knee pain, according to the 
study. Furthermore, consistent isometric exercise can 
provide long-term pain relief and help to overcome the 
side effects of allopathic medicines. Isometric exercise 
has been shown to reduce knee pain in osteoarthritis 
patients at the orthopaedic ward at Sree Balaji Medical 
College and Hospital in Chennai.
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Abstract
The main aim of the paper is to develop an early detection 
system for glaucoma classification using the fundus images. By 
reviewing the various glaucoma image classification schemes, 
suitable features and supervised approaches are identified. An 
automated Computer Aided Diagnosis (CAD) system is devel-
oped for glaucoma based on soft computing techniques. It 
consists of three stages. The Region Of Interest (ROI) is selected 
in the first stage that comprises of Optic Disc (OD) region only. 
It is selected automatically based on the on the green channel’s 
highest intensity. In the second stage, features such as colour 
and Local Binary patterns (LBP) are extracted. In the final stage, 
classification of fundus image is achieved by employing super-
vised learning of Support Vector Machine (SVM) classifier for 
classifying the fundus images into either normal or glaucoma-
tous. The evaluation of the CAD system on four public data-
bases; ORIGA, RIM-ONE, DRISHTI-GS, and HRF show that LBP 
gives promising results than the conventional colour features.
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Glaucoma, Fundus image classification, Support vector ma-
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1 Introduction
The damage to the optic nerve due to intraocular 

pressure leads to glaucoma and it is the second leading 
cause of vision loss globally. As glaucoma is irrevers-
ible, a computerized analysis system is needed to de-
tect glaucoma at the earliest. A CAD system for glau-
coma diagnosis is discussed in [1] based on clustering 
techniques. In pre-processing anisotropic diffusion 
filter is utilized for contrast enhancement and then 
the ROI is extracted. The Cup-to-Disc Ratio (CDR) is 
computed from the segmented region of OD and Op-
tic Cup (OC). OD and OC are segmented by two clus-
tering approaches; K- Means Clustering (KMC) and 
fuzzy C-means with hill climbing algorithm.

Convolutional Neural Networks (CNN) with 
Transfer Learning (TL) is described in [2] for automat-
ic glaucoma classification. In the preprocessing stage, 
the fundus images with different format and sizes are 
processed into a same size and same standard for-
mat. Six different CNN architectures such as VGG19, 
ResNet50, GoogleNet etc., are used. All models are 
trained using Stochastic Gradient Descent (SGD) al-
gorithm and uses binary cross entropy loss function. 
The data augmentation technique is used to overcome 
the overfitting problem. 

Automatic glaucoma fundus image assessment 
using CNN network model with extensive validation 
is presented in [3]. The images used for training the 
networks are obtained by cropping the image around 
the OD region automatically. Five CNNs are employed 
for the classification including VGG16 and VGG19. In 
order to optimize the network model for glaucoma 
diagnosis, the SGD optimizer is used. Finally k-fold 
cross-validation technique is used to evaluate models. 
CAD based neural network using micro-statistical de-
scriptors is discussed in [4] for glaucoma diagnosis. 
The first module selects the ROI around the OD re-
gion (cupping region) from the glaucoma fundus im-
ages. The second module extracts the micro-statistical 
estimators such as level, edge, ripple etc., using the 
laws kernels. Finally, the linear vector quantizer-artifi-
cial neural network classifier module is used to classify 
the fundus images.

Discrete Orthogonal Stockwell Transform (DOST) 
is discussed in [5] for automatic glaucoma classifi-
cation. In preprocessing, ROI is extracted based on 
the maximum gray value in the green channel. Then 
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the features are extracted from the ROI using DOST. 
The classification of the system employs the Machine 
Learning (ML) approach with the tree structured ran-
dom forest classifier. ML based glaucoma diagnosis 
using color fundus images are described in [6]. ROI 
is selected manually and the green channel is utilized 
for the classification after normalization. VGG19 ar-
chitecture with TL is employed for the classification 
that uses SGD optimization, dropout and data aug-
mentation. Along with fundus image, the RNFL thick-
ness and deviation maps, macular GCC thickness and 
deviation maps are also utilized independently for the 
classification. Final classification is obtained by a RF 
classifier.

Local Binary Patterns (LBP) based glaucoma de-
tection is described in [7] using red free fundus im-
ages. The red free fundus image is obtained from the 
mean of green and blue channel images. Along with 
the classical LBP, features from the completed model-
ling of LBP are also utilized for the classification using 
K-Nearest Neighbor (KNN) [19]. The complex texture 
features are discussed in [8] for fundus image classifi-
cation. At First, the ROI is extracted from the green 
channel. Features such as Gray Level Co-occurrence 
Matrix (GLCM) and LBP are extracted directly from 
the ROI and also from the optical density image of 
ROI. Finally, SVM with Radial Basis Function (RBF) 
kernel is used for the classification of glaucoma fundus 
images using the hybrid features.

GLCM and Markov Random Field (MRF) based 
glaucoma diagnosis is explained in [9]. In the pre-
processing stage, the red channel is separated from 
the RGB fundus images and contrast enhancement 
is achieved by adaptive histogram equalization. OD 
is segmented by using k-means clustering, morpho-
logical and Hough transformation. Then, the textural 
features based on MRF and GLCM are extracted. Fi-
nally, SVM classifier is used Different computer vision 
techniques; matched filters, texture analysis, multi-
scale approaches, machine learning techniques and 
morphological methodologies are comprehensively 
reviewed in [10] for the identification and classifi-
cation of glaucoma. Many supervised and unsuper-
vised techniques for the localization of OD and OC 
are discussed along with model based, edge based and 
threshold based approaches. 

Bit-Plane Slicing (BPS) and LBP techniques based 
automated glaucoma diagnosis is discussed in [11]. At 
first, the input RGB fundus images are separated into 

Red, Blue and Green color images individually. Sec-
ond, these individual channels are split into bit planes 
and LBP based statistical features are extracted. Third, 
the features obtained from three channels are given as 
inputs to three different SVM classifiers. Finally the 
decision level fusion is employed for the classification.

The automated digital image processing techniques 
for glaucoma diagnosis are reviewed in [12]. Different 
approaches to localize OD and OC region, blood ves-
sel extraction along with different feature extraction 
techniques from the whole image are reviewed. Ret-
inal image processing and SVM classification based 
glaucoma detection is discussed in [13]. After ROI ex-
traction, histogram equalization and adaptive median 
filters are employed to enhance the contrast and elim-
inate noise. To extract the OD and OC region, colour 
component analysis and morphological operations are 
used. The quantitative features such as CDR and rim-
to-disc ratio are computed and fed to SVM for classi-
fication.

2 Methods and Materials
An efficient CAD classification system aided with 

three stages; preprocessing, features extraction, and 
kernel-based classification is proposed. In preprocess-
ing, ROI is selected automatically based on the intensi-
ty of the green channel. Followed by feature extraction 
using LBP and conventional colour based features 
from the ROI. Finally, classification step is done for 
the detection of the normal or glaucomatous images. 
Figure 1 shows the model for glaucomatous image 
classification.

2.1 Pre-Processing 
It is well known that the OD region in the fundus 

images is the brightest region and thus this property 
is utilized for initial segmentation. Initially, the colour 
components of input fundus image such as Red, Green 
and Blue (RGB) are separated. Then, only the green 
channel is utilized to locate the OD region [1]. Based 
on the green channel’s highest intensity, ROI is ex-
tracted from the colour fundus image. Figure 2 shows 
the selected ROI from the input fundus images. 

2.2 Features used
In the feature extraction stage, LBP [14] and the 

conventional colour based features are extracted from 
the ROI shown in Figure 2 (b). The computation of 
LBP is as follows:
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Figure 1 Model for Glaucoma Diagnosis

                                                    (a)                                                                                     (b)
Figure 2. (a) Fundus image (b) ROI image
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where c in the sub-script denoted the center pixel and 
n represents the neighbourhood pixels. The definition 
for T (threshold function) is defined by
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For each colour component in the ROI, Eqns. (1) 
and (2) are applied to extract the LBP for glaucoma 
diagnosis. Figure 3 shows how the LBP is computed 
for a 3x3 input.

The conventional colour features such as mean, 
standard deviation, skewness and kurtosis are also ex-
tracted from each colour component. Table 1 shows 
the extracted colour features from each colour com-
ponents.

The extracted colour based features and LBP fea-
tures are analyzed independently for glaucoma diag-
nosis using SVM classifier [20]. The SVM classifier 
with RBF kernel is discussed in the next section. 

2.3 Kernel-based SVM classifier
SVM classifier calculates a hyperplane that sepa-

rates the feature space with maximum margin [15]. 
Though the basic SVM is a binary linear classifier, it 
can be used for multiclass problems. Also, the non-lin-

ear problems can be solved by applying the kernel trick 
which makes the non-linearity into linearity in higher 
dimensional feature space. Figure 4 shows the hyper-
plane for a two class-problem where normal healthy 
eye fundus images will belong to one class (say posi-
tive class, red colored dots) and glaucoma affected eye 
fundus images will belong to another class (say nega-
tive class, blue colored dots). 

RBF kernel is used in this study to learn mappings 
in supervised manner to move from data space to a 
high dimensional feature space. To perform a non-
linear mapping of the dataset into some high dimen-
sional feature space in which linear operations are per-
formed. Since the original mapping is nonlinear, any 
linear operation in this feature space corresponds to a 
nonlinear operation in data space. In machine learn-
ing, RBF kernel is commonly used in SVM classifica-
tion. The RBF kernel definition is given as,
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where is the standard deviation. 

3. Results and Discussions
The performance of colour and spatial features 

based glaucomatous image classification system is 
evaluated using ORIGA [16], RIM-ONE[17], DRISH-
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TI-GS1 [18] and HRF [21] database images. Also, 
k-fold cross validation with k=10 is used to validate 
the model. Figure 5 shows the samples images in the 
databases. Figure 6 shows the k-fold approach.

To evaluate the performance metrics such as ac-
curacy, specificity and sensitivity, update TP and FN if 
glaucoma image is correctly classified and incorrectly 
classified respectively while testing each fold. Similarly, 
update TN and FP if normal image is correctly classified 
and incorrectly classified. Finally, the performance of 
the system for glaucoma diagnosis is evaluated based 
on these parameters. Table 2 shows the performance 
metrics used.

Figure 4 SVM -hyperplane 

(a)                                                                              (b)

(c)                                                                              (d)
Figure 5 Sample images in the database (a) HRF (b) RIM-ONE (c) (b) DRISHTI-GS1 (d) ORIGA

Figure 6 k-fold technique in CV
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Table 2
Performance metrics
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Table 3 shows the performances of the glaucoma-
tous image classification system using SVM-RBF clas-
sifier by colour and LBP features. 

It can be seen from Table 3 that the LBP features 
outperforms the colour features to classify the abnor-
mal fundus images form glaucoma diagnosis. For HRF 
database images, LBP based system provides 70% ac-
curacy whereas colour features based system gives 
only 56.67%. Similarly, approximately 9% improve-
ment can be seen for DRISHTI-GS1 database images 
by LBP (79.21%) over the colour features (70.30%). 
Also, it is observed that the performance of the colour 
based system for RIM-ONE and ORIGA database im-

ages are 67.18% and 77.85% whereas it is 75.57% and 
80.77% for LBP based system. Figure 6 plots the per-
formance of the fundus image classification for glau-
coma diagnosis using colour and LBP features. It can 
be seen from Figure 7 that the overall accuracy and 
sensitivity of the LBP based system is higher than the 
colour features based system.

However, the colour based system gives highest 
specificity than LBP which means that more normal 
images are correctly classified by the colour features 
than LBP based system. 

4. Conclusions
In this paper, a CAD system is developed for glau-

coma diagnosis using colour and LBP based features. 
The performances of the colour based and LBP based 
systems are validated using 10-fold cross-validation 
with three important performance metrics; accuracy, 
specificity and sensitivity. Initially, the color compo-
nents such as Red, Green, and Blue are separated and 

Table 3 
Performances of the glaucoma image classification system

Performance 
metrics

Features Database

HRF DRISHTI-GS1 RIM-ONE ORIGA
Accuracy Colour 56.67 70.30 67.18 77.85

LBP 70.00 79.21 75.57 80.77
Sensitivity Colour 53.33 74.29 58.97 70.24

LBP 66.67 82.86 71.79 77.38
Specificity Colour 73.33 70.97 77.17 81.95

LBP 60.00 61.29 70.65 80.50

Figure 7 Performance of the system for glaucoma diagnosis using colour and LBP features
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then the ROI is obtained. Features are extracted from 
only the ROI area from each component. Finally, the 
glaucoma classification is done by using the RBF ker-
nel based SVM classification system. Results show that 
the efficacy of LBP based system is better than colour 
based features for all four databases; ORIGA, RIM-
ONE, DRISHTI-GS, and HRF used in this study.
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Abstract
The metastases cancer other than the lifestyle-related or en-
vironmental related no known facts for the brain tumors. Only 
factors that may cause brain tumors might be the exposure to 
high ionizing radiation and a family history of any brain disease 
also increase brain cancer risk. The cancerous brain is a brain 
disorder that shapes masses in cells called tumors. The early di-
agnosis of brain cancer using the Magnetic Resonance Imaging 
(MRI) scan image for cancer disease is required to reduce the 
mortality rate. Dual-Tree Mband Wavelet Transform (DTMBWT) 
based feature extraction, and Linear Vector Quantization Clas-
sifier (LVQC) based MRI brain image classification. DTMBWT 
decomposes the MRI brain images in the frequency domain as 
the sub-bands for fuzzy-based low and high components to 
evaluate the features selected. The Sub-band Energy Features 
(SEF) for individual and sub-set ranking helps classify normal 
and abnormal images that LVQC for output prediction char-
acterizes. The results show the classification accuracy of 95% 
using DTMBWT based SEF and LVQC classifiers.

 Keywords
MRI, Dual-Tree M-band Wavelet Transform, Sub-band, Energy 
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1 INTRODUCTION
The overgrowth of cells that make up tumors in 

the human brain is called brain cancer. Brain tumor 
appears to develop quickly and spreads cancerous or 
malignant. They alter the functioning of your body 
and can endanger your life. Brain cancer signs are de-
pendent on how large and where the tumor. The ris-
ing signs of brain cancer are; headaches which in the 
morning are typically worse, a lack of coordination, 
vomiting, vision problems, difficulty thinking, etc.

Corner and correspondence methods for analyzing 
diagnostic photographs of the brain are presented in 
[1]. A corner detection approach is initially proposed 
based on hierarchical textures to solve these problems. 
A corner matching system is built based on brain med-
ical images’ insight and structure to provide initial and 
full coin pair sequences. Brain MRI image description 
using vector machine support is discussed in [2]. Signs 
seen in axial and coronal images establish the regu-
lar and abnormal picture of the brain. Support Vector 
Machine (SVM) classifier helps identify images using 
the feature vectors obtained from the brain images.

A hybrid model of particle swarm optimization 
and SVM classification brain tumor classification. A 
small subset of functions is picked from the MRI im-
age [3]. The feature selection approach minimizes re-
dundancies and maximizes target relevance. The dif-
ferent wavelet transform is used for feature extraction 
[4]. Features are extracted in an initial step using a 
gray level co-occurrence matrix (GLCM), and extract-
ed features are given as input to the SVM classifier.

MR brain tumor classification and detection of im-
ages with a move learned from pre-trained Convolu-
tion Neural Network (CNN) models classification in 
[5]. The pre-trained CNN model trains the brain im-
ages from the image net’s massive image database. The 
extracted high-level features are used to join the fully 
linked layer and trigger a softmax. A hybrid approach 
for extraction detection in the brain’s MR image is 
discussed in [6]. Interesting areas and features are ex-
tracted from T1 weighted MR imagery using the iter-
ative Otsu method of thresholding with normal brain 
tissue and lesion regions extracted from T2 weighted 
MR images.

Brain disorder recognition is based on multi-level 
brain partitions based on magnetic resonance images 
[7]. Firstly, the symbolic SIFT functions are taken as 



Issue 22. May 2022 | Cardiometry | 517

simple visual terms from the brain models. Further-
more, the basic visual words are used to identify the 
individual MR images. For specific brain partitions, 
the vector recognition supports are equipped. Third-
ly, the combination of multiple classifiers derives 
the final classification. The efficient method in the 
detection of tumors in the 2D brain [8]. Photos are 
regarded as one of the most significant information 
transmission outlets. Comprehension of pictures 
and the retrieval of information for certain tasks are 
important parts. The first steps towards image com-
prehension are to segment it and identify specific 
objects.

MRI brain of probabilistic neural network brain 
tumor description and segmentation are discussed in 
[9]. The GLCM for feature extraction, and then the 
principal component analysis method is used for fea-
ture reduction [10-11]. Finally, PNN is used for classi-
fication. Analysis of different brain images using SVM 
[12] classifier assists in the classification.

LVQC based efficient brain image classification 
is described in this study, and the rest of the paper 
shows: The proposed system’s methods and materi-
als are described in section 2. Experimental results 
and discussions are described in section 3. Finally, 
conclusion section for the proposed MRI image clas-
sification.

2. METHODS AND MATERIALS
Various wavelet transformation techniques like 

discrete wavelet transform, DMBWT, and rank-based 
stationary wavelet transformation are used for feature 
extraction and coefficient selection in brain image 
datasets. Initially, the input images are given into the 
DTMBWT for decomposition. The automated binary 
classification of MRI brain images enables a high-res-
olution image of living tissues to provide important 
tumors’ structural information. The SVM classifier 
helps to classify the normal brain and abnormal brain 
images. Then the decomposing is carried by DTMB-
WT technique with sub-band energy-based ranked 
feature classification. Then SEF is extracted and is 
ranked using a sub-set for feature selection. LVQC 
technique is for abnormal or normal images, as shown 
in figure 1.

2.1 DTMBWT decomposition
An efficient Wavelet Transformation (WT) tech-

nique is used for brain image classifications like Dis-

crete Wavelet Transform (DWT), Stationary Wave-
let Transform (SWT), and DTMBWT for extracting 
features for coefficient selection. DTMBWT is more 
selective in the frequency domain. The decomposed 
sub-band images with ranked features use an SVM 
classifier for normal and abnormal image classifica-
tion. By comparing the ideas from form-band waves 
to several thresholds, the efficiency of DTMBWT is 
checked [21]. The two-dimensional M-band wave-
lets achieve a one-dimensional dual-tree transform. 
The feature extracted datasets from the first one that 
corresponds to the classical 2D wavelets for the two 
wavelet products. Dual decompose of the M-band 
filter banks. The analysis of DTMBWT is explained 
clearly in [13-15]. More discriminatory features in 
the frequency domain are removed. Simultaneous-
ly, DTMBWT offers more frequency data than oth-
er transform techniques and is used as a feature ex-
traction technique for image classification. In this 
study, DTMBWT is used for decomposition and se-
lecting the coefficients [16]. 

2.2 LVQC classification
LVQC is a prototype-based supervised grade algo-

rithm in computer science. LVQC is the vector quan-
tization systems’ supervised equivalent. LVQC is an 
artificial neon network, as shown in Figure 2, that can 
be understood more specifically as a winner-taking 
strategy focused on Hebbian learning refers to auton-
omous maps. The prototype nearest to the input ac-
cording to a certain distance measure is calculated in 
winner-taking-all training algorithms. LVQC has the 
advantage of creating prototypes that experts in the 
application domain can interpret easily [17-18]. In this 
study, the LVQC classifier is used for the prediction of 
the final output.

Figure 1: MRI Brain image classification system
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Figure 2: LVQC Network

3. Results and Discussion
The DTMBWT based features are used to evalu-

ate the presented system’s classification aspect using 
the REMBRANDT database [19-20]. It has an MRI of 
brain images from 130 patients. From the vast number 
of images, 200 images are randomly selected for test-
ing LVQC. Three images from each category (normal 
and abnormal) of the database are shown in Figure 3.

Figure 3: MRI images of the human brain
After SEF extraction, feature selection based on a 

t-test at each level of features is employed. At first, In-
dividual SEF Ranking based features are analyzed. SEF 
subset ranking-based features are then analyzed to 
find the best features of individual SEF ranking-based 
features for classification in terms of accuracy.

It is evident from Table 1 that the selected 3% of fea-
tures from 3rd level SEF provides 91% accuracy by LVQC. 
Also, the 3rd level SEF gives better results than all other 
levels of SEF by LVQC. Table 2 shows the performance of 
SEF subset ranking-based features for classification.

The maximum accuracy obtained by SEF sub-
band ranking features is 95% which is 4% higher than 
their SEF features. Also, it is noted from Table 2 that 
the performance of SEF sub-band ranking features 
is higher for all levels of features. Figure 4 shows the 
system’s maximum sensitivity at the 3rd level SEF of 
individual and sub-set. Figure 5 shows the system’s 

maximum specificity at the 3rd level SEF of individual 
and sub-set.

Figure 4 and 5 shows the performance of the LVQC 
system provides 94% and 96% specificity and sensitivi-

Table 1
Performance of Individual SEF Ranking based features for clas-
sification

Level
Pre-defined % of features

1 2 3 4
1 65.00 68.00 78.00 73.00
2 67.00 72.00 84.00 79.00
3 71.00 74.00 91.00 86.00
4 65.00 70.00 80.00 75.00

Table 2
Performance of SEF subset ranking based features for classifi-
cation

Level
Pre-defined % of features

1 2 3 4
1 67.00 70.00 80.00 76.00
2 70.00 74.00 87.00 82.00
3 73.00 78.00 95.00 89.00
4 67.00 74.00 83.00 78.00

Figure 4: Sensitivity of SEF subset and Individual SEF ranking 
based features for classification

Figure 5: Specificity of SEF subset and Individual SEF ranking 
based features for classification
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ty, respectively. The performance of LVQC on SEF sub-
set ranking features is 4% higher than individual SEF 
ranking features in terms of specificity and sensitivity.

4. CONCLUSION:
The proposed LVQC based classification system is an 

efficient model for MRI brain CT image classification. 
First, the input MRI brain images are given to DTMBWT 
for decomposition. Level-by-level statistical feature ex-
traction is performed for SEF individual and sub-set rank-
ing for feature selection of pre-defined values as shown 
in Table 1 and Table 2. Finally, the LVQC method of the 
network model is used to predict the efficient method for 
MRI CT image classification. The proposed system’s per-
formance is evaluated using the REMBRANDT database 
for accuracy, specificity, and sensitivity. The system per-
formance is 95% by using the SEF subset and individual 
ranking with the LVQC classifier model. 
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Abstract
The precocious knowledge on reckoning schemes scientifical-
ly and technically was replaced with the rapid amelioration 
in medicinal contrivance systems and treatment information 
registers. On average the management accomplishes hospital 
information system (HIS) and picture archiving and communi-
cation systems (PACS) using digital entities to maintain medi-
cal examinations, images and statements. Such systems even 
though are much helpful for the hospital staff, doctor away 
from the hospital have lot of difficulty to access the patient 
data during risk facing situations. To iron out the above-men-
tioned complications, a new idea of the proposed framework 
has been disseminated for medical descriptions to the doctors 
at inaccessible areas. This organization requires a hand-hand 
PDA’s that adopts CDMA techniques with mobile networks. 
This arrangement requires a server and PDA for its implemen-
tation. This model supports the entire reports of the patient to 
the doctors located even at remote location with accessibility 
and doctor information reliable for patients. PDA created will 
disclose the inmate’s medicinal reports and scans over an out-
lying network. To corroborate or validate user data, remote 
data approach is applied by PDA that connects the server 
directory and for relegation of information from the server, 
uses file transfer protocol. From testing, observations show 
ninety seconds to convey thirty images with a fineness of 832 
x 488, intensity of 24 bits and magnitude of 0.37 Mb. This idea 
proposed using bitmap image acquiring technique demon-
strates no difficulty for distant doctors to collect and examine 
the sufferer images right away at the time of crisis or urgen-
cies, which is completely subjective analysis based on doctor ’s 
point of view.

Keywords
Wireless network, Medical image, Hospital information system 
(HIS), Picture archiving and communication system (PACS), Per-
sonal digital assistance (PDA), Bitmap
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1 Introduction
Changes in the aging and dietary lifestyle of so-

ciety increase incomplete disorders just as persistent 
elevation of blood pressure, abnormal metabolism of 
carbohydrates and elevated levels of glucose in the 
blood, and cancer, which cost a great deal of finance 
and scheduling to treat. This progression consistent-
ly escalates cost for medication and cure. The current 
population has already entered the aging communi-
ty that permeates aged populace of 14%. This impact 
needs to inflate frugality so as to reach the preventive 
expenses. Insistence of providing such disinfectant 
assistance figures copious expenses. In the direction, 
particular issues are addressed by recent research on 
therapeutic aids adopting computerized estimation 
automations just as universal (anytime, anywhere) 
health care. In addition, although hospitals should 
prioritize the treatment of patients, they still need to 
increase management efficiency, for which they must 
introduce and apply cutting-edge preventive aids and 
application-enabled technologies likely augmentation 
of embedded systems and intelligence framework 
where the research is entrenched on compact reckons. 

The advancement of ingrained entities and rapport 
machines/appliances accomplishes simpler access, dis-
seminate and maintain reports over medical devices in 
addition to the current Hospital Information Systems 
(HIS) that requires continuous increase in supply and 
operating costs of films, expensive equipment, and 
personnel and patient image management systems 
using low speed is unprofitable. Likewise enhanced 
web-based illustration models for patient report main-
tenance and inquisition are extensively introduced in 
collaboration with information highways (online) and 
jazzed-up intelligence agile structures.
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2 Literature Survey 
The unification of miniature sensor automation 

with radio communications pursued multifarious 
relevance of embedded systems ensuring communal 
framework and eco-friendly ambiance to induce ro-
bust wireless monitoring in the field of medicine. These 
monitoring prototypes empowered by PDA-based 
wireless sensor network oversee periodic changes in 
the physical attributes of elderly or impaired people 
with the help of a hospital. These cases can be con-
tinuously monitored incidentally and sustained with 
appropriate emergency assistance. Besides, this mech-
anism curtails medical expenses in the community 
and also upturns viability expectancy [1]. M-Health 
exemplifies mobile computing, medical sensor, and 
communications technologies for health-care. This 
emanated conception represents the transformation 
of health care systems via e-health into sophisticat-
ed arrangements that guarantee wire-less and mobile 
outlining applications. 

Present and ameliorated augmentations infused 
mobile systems that incorporate ubiquitous and wear-
able technology with extremist effect on tomorrow’s 
health care consignment conformities [2]. Versatile 
patient tracking modules through mobile assimilates 
personal digital assistant (PDA) technology and wire-
less local area net-work (WLAN) technology. At the 
patient’s tract, PDA equipped wireless monitor system 
pursues the patient’s imperative signals along with 
heart beat and ECG. With underlying Wi-Fi alliance, 
WLAN media communicates these bio signals to main 
administration group (hospital/doctor) at remote end. 
The conveyed medical history is accessed by approved 
curative crew from a machine that is analytically prov-
en and scientifically confirmed to be specialized [3]. 
An easy to understand multifunctional GUI Device 
for CAD that performs intelligent preparing of lung 
CT images is designed. A common frame work for 
extracting ILD patterns is developed that highlights 
the medical image ROI segmentation that delineates 
the diseased part using morphological algorithm. This 
paper addresses working on reliable methods for di-
agnosis and prognosis of the pulmonary diseases [5].

3 Medical Delineations
Any image is described as a depiction that is con-

ceived or reproduced and stocked in electronic fash-
ion or as raster form so called as bit array or bitmap. 
This form of representations holds detailed data that 

accompanies hypertext links that provides single user 
interface [4]. Frequently available dossier layouts 
are JPEG (Joint Photographic Expert Groups), GIF 
(Graphics Interchange format), GIF89a or Animated 
GIF, PNG (Portable Network Graphics), SVG (Scal-
able Vector Graphics) and TIFF (Tag Image File For-
mat). Medical interpretation in digital health invokes 
approaches and developments that help to construct 
counterparts of body organs and its reflections for 
problem identification and proper medication [6]. It 
comprehends assorted ionizing radiation procedures 
like X-ray radiography, Fluoroscopy, Magnetic reso-
nance imaging (MRI), Medical ultra sonography or ul-
trasound, Endoscopy, Elastography, Positron emission 
tomography (PET) and CT scan [7]. Various medical 
modalities have been picturized in Figure.1.

X-ray radiography: These rays emit radioactive 
energies in the nature of electro-magnetic emission 
having wavelength less than UV rays and greater than 
gamma rays that vary between 0.1 to 10 nanometers 
analogous with frequencies from 30 petahertz to 30 
exahertz (3×1016 Hz to 3×1019 Hz) and intensities 
dimensions are 100 eV to 200 keV [8]. 

Fluoroscopy: Fluoroscopy is a type of medical im-
aging that passes X-ray beam through the anatomy 
displaying the body movements as a continuous X-ray 
image on a monitor.

Magnetic resonance imaging (MRI): Magnetic 
resonance imaging (MRI) uses a considerable ma-
terial like neodymium that produces magnetic field 
and emit radio waves to project on body organs 
for diagnosing diverse requirements like abnormal 
growth and analyze other parts such as brain and 
spinal cord.

Medical ultrasonography or ultrasound: Ultra-
sound imaging is non invasive and employs acoustic 
waves to recognize organ infections, interpret the con-
ditions and growth of baby in pregnant women and 
can generate reports on the evaluation of injury after 
heart attacks. This is considered to be intact as it will 
not use any ionization emissions.

Endoscopy: This nonsurgical procedure probes 
human digestive section through a narrow duct at-
tached with a light and camera for doctors to view the 
digestive track on a screen.

Elastography: This approach diagnoses the features 
of soft tissues and the condition of the ailment when 
compared to the hardened infected body with normal 
one.
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CT scan: This examination works with data process-
ing machines and X-ray machines that twists and moves 
circularly to generate random samples of patient that 
furnish specific knowledge, when combined they can 
even yield 3D data. It also ensures relevant information 
about soft tissues, blood vessels, and bones as well. It vi-
sualizes Head, Knee, Abdomen, Shoulders, Spine, Chest 
and Heart by creating image slices from different angles. 

Thermography: This procedure examines thermic 
characteristics of perceived matter taken from infrared 
illustrations which acknowledges radiated strength of 
heat through the volume.

Positron Emission Tomography (PET): This in-
volves radioactive decay energies which is called as 

nuclear imaging approach. It imbibes chemical pro-
cess of a living organism for detection of disorder. 
Contemporary PET scanners facilitate 3D images 
from the identical machine at the same time

4 Wireless Network 
Cellular systems are based on organization of pro-

grammable electronic devices that are further em-
ployed without use of links. The benefits of wireless 
connections empower resources and its operations 
reasonable as it lying of cables between the entities. 
The physical foundation of wireless communication 
technology relies on electromagnetic waves or ra-
dio frequencies [9]. Four classes of radio networks 

Figure 1. Radiological Imaging Modality Scans Patterns



Issue 22. May 2022 | Cardiometry | 523

are Wire-less Local Area Network (LAN): Connects 
assorted devices with connectionless sharing associ-
ating the entry points with ample information gate-
ways, Wireless Metropolitan Area Networks (MAN): 
Consociates different wireless LANs, Wireless Wide 
Area Network (WAN): Overlays massive distances es-
sentially incorporated communities and metropolis, 
Wireless Personal Area Network (PAN): Ascribes con-
nections to appliances and gadgets that are abridged in 
range [10]. Wireless network has its wide range appli-
cations in satellite communication, infrared commu-
nication, and broadcast radio and Wi-Fi communica-
tions as shown in Figure 2.

5 Prospective Implementation
Unlike existing technologies, PACS and HIS 

that require lot of time for the patients to wait for 
the reports which is waste of time. This technology 
proffered can be able to disseminate images that are 
acquired from the hospital imaging systems through 
CDMA communication network [11]. This appli-

cation-oriented technology can help doctors to up-
load the reports as soon as they get them so that the 
patient can view them at anytime from anywhere 
without wasting time. For this, the system requires 
a computer for specific applications and PDA where 
the server is meant to maintain the accounts of phy-
sician and victim and to convey the inmate patholog-
ical information to the doctors and the PDA to ex-
hibit the victim reports by a wireless server network. 
This PDA uses remote data access, RDA for authen-
tication of users and file transfer protocol, FTP to 
download the images from the remote server [12]. 
By using the same technology of CDMA, patients 
can check their uploaded reports and images at any 
moment. It is the smart way of storing documents 
and there is no need for the patients to visit hospitals 
daily and doctors can suggest them through online 
[13]. Mainly minimum numbers of administrators 
are enough for scanning rooms.

This application uses android studio and bit map 
techniques for acquiring images [14]. The main ad-

Figure 2. Pertinence of Wireless Networks
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vantage of this interpretation is that the user or patient 
can search for doctor’s help at any instant, they can 
talk about their illness and get immediate diagnosis 
and prognosis and even the doctors can get more cli-
ents online [15]. The software used for the implemen-
tation uses ANDROID STUDIO 3.3 with additional 
Toolboxes and it is an open-source software that can 
be collected from the Internet [16]. The android oper-
ating system is the world’s best smart phone platform 
and is installed from the ADT plug in for the Eclipse 
for developing Android applications and also for the 
development of programming with adding of some 
additional plat-forms and other components [17]. 
Some techniques (bit map) are used for acquiring the 
Images. Patient Scanning reports are stored in the 
CLOUD and patient data can be stored with the help 
of SQL Data base [18].

6 Results 
With empirical improvements and province in ap-

plied sciences and automation, medical field has alle-
viating and ingenious concerns for the well being of 
the society. The viewpoint of this paper discusses the 
fringe benefits pertaining to assistance in detriment 
situations. The intact process is accessible, convenient 
and is ceaselessly assisted by an android mobile in a 
slant perspective. At the inceptive, doctor will upload 
patient details into the cloud via PHP server which is 
flexible for patient and doctor interaction. This app 
can provide both biological information and physical 
information of the patients. Even though this is a sub-
jective analysis it is an authentic constructive in doc-
tor’s view. 

The Figure 3 shows the Patient list for doctor. The 
application we have developed is carried out on AN-

Figure 3. Patient list for doctor 
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DROID STUDIO using a computer and also using 
mobiles for the sending and receiving of medical re-
ports. It accomplishes the following steps: 

Step 1: Login page with Email Id (either as doctor 
or patient).

Step 2: If “Not a Member” use “Sign Up” (either as 
doctor or patient).

Step 3: Doctor uploads scanning reports in the up-
load page through his login by selecting the available 
patient lists and leave a message for patient by entering 
his / her name in dialogue box.

Step 4: Patient can view scan reports and can leave 
message to doctor and sign out.

7 Conclusion
When the world is emerging rapidly in all the fields, 

the recommended approach has beneficial societal 
impact. Even the medical field is yet to be developed 
vastly; the proposed application can store and retrieve 
patient reports contemporarily with the help of inter-
net and an android mobile. This is much faster and 
safer and will save lot of time. Patients can also have 
their secondary opinion on their reports and can also 
access them in case of emergencies like COVID-19 
where isolation is must. Therefore, this illustration 
from medical communication system contributes 
as an infrastructure for succeeding systems through 
which doctors can oversee and interpret multifarious 
bio signals at any place and time pertaining as disin-
tegrated or unified unit. The tools for integration of 
segmentation, extraction and classification of images 
can be developed. The segmentation of image (ROI) 
can be done using different algorithms in order to ob-
tain gradient of the image. The security to the cloud 
that stores information of the patients and the app can 
be improved so that images can be acquired a lot more 
and research can be done further in this field.
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Abstract
Diabetic populations are anticipated to increase from 171 mil-
lion to 366 million in 2030, with the greatest rates in India, Chi-
na, and the United States. Diabetes is a metabolic disorder that 
generates high glucose levels in the blood. The World Health 
Organization (WHO) estimates that India has over 70 million di-
abetics and is on its way to become the world’s diabetes capital.
Patients had a 7.20 knowledge score on the pretest and an 11.78 
knowledge score on the posttest, resulting in a mean difference 
of 4.58 knowledge score, this is a considerable and statistically 
significant increase in knowledge. The relationship between the 
patient’s demographic characteristics and their post-test knowl-
edge score..Patients with a high education level and longer dis-
ease duration got a higher knowledge score than those with a 
lower level of education and a shorter duration of illness. The 
chi square test and Yates corrected chi square test were used 
to corroborate it.
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Introduction
Diabetes can have a wide range of severity. Indi-

viduals with the disease get it under control in around 
half of the cases, and in the other half, it leads to vari-
ous health concerns over period [1]. Diabetes’ typical 

clinical characteristics, micro and macrovascular con-
sequences, and increased risk of cardiovascular dis-
ease are caused by insulin’s ineffective action on target 
tissues and hyperglycemia, which cause anomalies in 
carbohydrate, lipid, and protein metabolism [2]. Blood 
sugar levels, on the other hand, begin to rise when it 
can no longer keep up [3]. A lack of insulin action 
on target tissues and hyperglycemia cause abnormal-
ities in carbohydrate, lipid, and protein metabolism, 
resulting in diabetes’ typical clinical features, micro 
and macrovascular disorders, and an increased risk 
of cardiovascular disease [4]. The 10-year prospective 
DCCT (Diabetes Control and Problems Trial) trial 
provided the solution, demonstrating that ‘intensive’ 
hyperglycemia-lowering treatment will unambiguous-
ly stop the onset and/or decrease the progression of 
micro vascular problems [5]. The total number of dia-
betics is expected to rise from 171 million to 366 mil-
lion in 2030, with India, China, and the United States 
accounting for the top three diabetic countries [6]. 
Multiple lines of evidence back up the idea that genetic 
factors play a significant role in T2D pathogenesis [7]. 
Diabetes is a chronic disease characterized by a lack 
of insulin production in the pancreas, which can be 
hereditary or acquired [8]. Diabetes thought to consti-
tute a diverse set of diseases [9]. Diabetes is becoming 
more common in emerging countries as a result of in-
creased industrialization and socioeconomic develop-
ment. Diabetes is a broad term for a variety of diseases 
[10]. Despite the assumption that diabetes is “a disease 
of the well-to-do,” the trend will continue in low- and 
middle-income countries” [13]. In the twenty-first 
century, emerging countries are expected to carry 77 
percent of the global burden of the DM epidemic [14]. 
As a result of population growth, consumption of un-
healthy diets, obesity, and sedentary lifestyles  [15].

Literature review
Lise Juul, Gill Rowlands, Helle Terkildsen Maindal 

(2015) In peer-led support groups for persons with 
type 2 diabetes, the relationships between health liter-
acy, motivation, food, and physical activity were stud-
ied. The researchers intended to see if there were any 
associations among health literacy (HL), diet and ex-
ercise, as well as stimulus and diet and exercise, among 
Danish people with diabetes. Between January and 
December 2015 used quantitative approach to study 
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people with diabetes by the Danish Diabetes Associa-
tion. At the first meeting, the participants filled out a 
questionnaire that included the Summary of Diabetes 
Self-Care Activities (SDSCA) measure, the Treatment 
Self-Regulation Questionnaire (TSRQ) (Self-Determi-
nation Theory) measuring motivation type, and two 
HL scales: the HLS-EU-Q16 and the Diabetes Health 
Literacy scale (Ishikawa, H). When analyzing the data, 
age, sex, educational level, duration of illness, inspira-
tion, and HL were all taken into account. The adjusted 
(95 percent confidence interval) results showed that 
following the prescribed diet was linked to autono-
mous motivation, with functional HL autonomous 
motivation being 0.43. (0.06; 0.80) and functional HL 
was 0.52 (0.06; 0.80). (0.02; 1.00). Following physical 
activity guidelines was linked to autonomous motiva-
tion; (95 percent CI) 0.56. (0.16; 0.96). According to 
this study, functional HL and autonomous motivation 
may be primary drives for type 2 diabetes patients to 
follow eating prescription, and independent stimu-
lus could be the essential part for diabetes patients to 
follow physical activity guidelines.As a result, these 
principles may be extremely important to address in 
type 2 diabetes therapies. Various interventions were 
proposed. [12]

Mohsina Hyder, Vishak varma et al (2021) The ef-
fect of  prediabetes teaching programme on knowledge, 
attitude, and practise among South Indian prediabet-
ics was investigated. After assessing their knowledge, 
attitude, and practise with a constructed survey, this 
project is an attempt to undertake an education pro-
gramme among prediabetic patients. Diabetes screen-
ing camps held in Kerala and Tamil Nādu, total of 308 
prediabetic volunteers were recruited. The KAP-PAQ 
Questionnaire, which was recently designed and val-
idated..The impact of the diabetes teaching Program 
evaluated with administering a questionnaire before 
and after the PEP at a 30-day interval. Based on a 
baseline examination of knowledge among prediabet-
ics, 90% had poor knowledge, but following the PEP 
treatment, 43% had standard knowledge and 44% had 
strong knowledge. At the outset, 30%of people had a 
negative attitude, but after counselling, 68 percent had 
a positive attitude. Prior to PEP, 35% had very least 
practice and 52% had least practice; however, follow-
ing PEP.71 percent had better practice and 15% had 
better practice. The baseline KAP survey reveals the 
need for health literacy among newly diagnosed pre-
diabetics. KAP-PAQ has been found to be a useful 

tool for conducting surveys among newly diagnosed 
prediabetics in south India, and it has the potential to 
enhance knowledge, attitude, and behaviour signifi-
cantly.[11]

MATERIALS AND METHOD
Pilot research was done among 40 diabetic patients 

in the same manner as the original study in a selected 
rural community to test the study’s relevance and fea-
sibility. The data was analyzed to see if the statistics 
were appropriate.

AIM OF THE STUDY
To determine knowledge on diabetic care among 

diabetic patient.

THE STUDY’S OBJECTIVES 
ARE AS FOLLOWS

1. assess the existing knowledge score on  diabetic 
care among diabetic patients.

2. assess  knowledge score after the influence of the 
health education regarding diabetic care

3. To assess association between the knowledge 
and selected demographic variables  

RESEARCH DESIGN
One group Pretest Posttest design was adopted in 

this study.

VARIABLES

Independent Variable 
The intervention strategies, which include health 

education on diabetic care, are the independent varia-
bles in this study.

Dependent Variable 
In this study Knowledge was the dependent vari-

ables.  

SAMPLE
A sample is composed of some fraction or part of 

the total number of elements or units in a defined pop-
ulation sampling. Therefore, is a method of selecting 
some fraction of a population Sample consists of the 
subset of the population selected to participate in the 
research study. The samples of the present study were 
patients with type2 diabetic who is fulfilling the inclu-
sion and exclusion criteria
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INSERTION CRITERIA:
1. Adults  between the age of >20 years residing in 

rural area
2. Adults who have previously diagnosed  as diabe-

tes mellitus

EXCLUSION CRITERIA
1. Women who are pregnant and have gestational 

diabetes.
2. Those who refuse to participate
3. Diabetic patients who are critically unwell and 

suffer from mental illness

4. Diabetic individuals who also suffer from other 
chronic illnesses

5. Diabetic patients with significant cognitive im-
pairment

RESEARCH TOOL AND TECHNIQUE
1. Tool I- Demographic Data
2. Tool II- Structured Interview Schedule for Dia-

betic Care Knowledge
Table 1 provides the demographic details of diabet-

ic patients who have agreed to participate in the study 

Table 1
DEMOGRAPHIC VARIABLES 

Demographic variables Number of 
Diabetic patients

%

Age 21-30 yrs 3 7.50%
31 -40 yrs 10 25%
41 -50 yrs 14 35%
>50 yrs 13 32.50%

Sex Male 22 55%
Female 18 45.00%

Education Illiterate 6 15%
Primary school education 7 17.50%
Middle school education 9 22.50%
 High &Higher secondary education 10 25%
Graduate 8 20%

Occupation Government employee 2 5%
Private employee 7 17.50%
Self employed 7 17.50%
Daily wages 10 25%
Unemployed/housewife 14 35%

Marital status Married 35 87.50%
Single 2 5.00%
Divorced/separated 1 2.50%
Widow/widower 2 5%

Socio Economic Status high class 6 15%
High  middle class 8 20%
Middle class 12 30%
Lower Middle class 10 25%
Lower class 4 10%

Religion Hindu 29 72.50%
Christian 8 20%
Muslim 3 7.50%

Family type  small family 28 70%
combined family 10 25%
Large extended family 2 5%
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“To determine diabetic patient knowledge about dia-
betes management.”

The percentage level of pre-test knowledge score 
among patients is shown in Table 2. In general, 72.50 
percent of patients have a low degree of knowledge, 
27.50 percent have a modest level of knowledge, and 
no one had a high knowledge.

Table 2
SCORE FOR THE PRETEST LEVEL OF KNOWLEDGE

Rating patients %
insufficient 29 72.50%

modest 11 27.50%
sufficient 0 0%

Total 40 100%

Interpretation 
The minimum and maximum values are 0 and 1, 

respectively. There are 15 questions in all. Maximum 
score: 15

S no. Grade Score Percentage
1. Inadequate 0-7 0 – 50%
2. Moderate 8-12 51 – 75%
3. Adequate 9-15 76 – 100 %

The percentage level of post-test knowledge score 
among patients is shown in Table 3. In general, no one  
had an insufficient knowledge, with 35% had a mod-
est knowledge and 65.00 percent had an appropriate  
knowledge.

Table 3
POSTTEST LEVEL OF KNOWLEDGE SCORE

Score Patients %
Inadequate 0 0
Moderate 14 35
Adequate 26 65

Total 40 100

Prior to receiving health education, 72.50 percent 
of patients had an insufficient level of knowledge, 
27.50 percent had a modest  knowledge, and no one 
of them had an acceptable knowledge. After receiving 
health education, no one had an inadequate knowl-

edge, 35 percent had a moderate level of knowledge 
score, and 65 percent had an appropriate knowledge 
score on the posttest.

Table 4
PRETEST AND POSTTEST KNOWLEDGE COMPARISON
Level of score Pretest Posttest Extended 

McNemar’s testN % n %
insufficient 29 72.50% 0 0 χ2=30.14)
modest 11 27.50% 14 35
sufficient 0 0.00% 26 65
Total 40 100.00% 40 100

Patients had a 7.20 knowledge score on the pre-
test and an 11.78 knowledge score on the posttest, re-
sulting in a mean difference of 4.58 knowledge score, 
which is big and statistically significant knowledge 
gain score. Patients raised their knowledge score from 
7.20 to 11.78 on average after receiving health educa-
tion. Or, to put it another way, before intervention, 
they could only answer 7 out of 15 questions correctly; 
after intervention, they can answer 12 out of 15 ques-
tions correctly, implying that intervention improved 
their ability to answer 5 questions properly.

Fig. 1: A simple bar diagram with two standard error bars con-
trasts the knowledge score on the pretest and posttest.

The influence of health education on knowledge is 
shown in Table 6.

Demographic variables Number of 
Diabetic patients

%

Duration of illness 1 year- 5 years 4 10%
6 years – 10 years 12 30%
10 years -15 years 15 37.50%
More than 15 years 9 22.50%
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Table 5
COMPARISON OF PRETEST AND POSTTEST MEAN 
KNOWLEDGE SCORE

Pa-
tients

Pretest Posttest Mean
 Differ-
ence

 Student’s 
paired t-testMean SD Mean SD

40 7.20 1.90 11.78 1.00 4.58 t=12.62
DF= 39 , 

Significant

Patients gained 30.47 percent more knowledge 
in the posttest after receiving health education than 
in the pretest. The differences and generalisation of 
knowledge score gain score between the pretest and 
posttest were determined using the mean difference 
with 95 percent confidence intervals and the propor-
tion with 95 percent confidence intervals.

7th Table The relationship between post-test 
knowledge level and score and patient demograph-
ic characteristics is shown in the table above. Pa-
tients with a senior level of education and a longer 
length of disease had a higher knowledge score 
than those with a lower level of education and a 
shorter duration of illness. The chi square test and 
Yates corrected chi square test were used to cor-
roborate it.

Figure 3 depicts the link between post-test level of 
knowledge and patient demographic factors. Patients 
who are more educated have a higher knowledge score 
than those who are less educated. The chi square test 
and Yates corrected chi square test were used to cor-
roborate it.

Table 6
GENERALIZATION OF KNOWLEDGE GAIN SCORE AND EFFECTIVENESS OF HEALTH EDUCATION

Max score Mean score % of Knowledge Mean Difference of Knowledge 
gain score with 95% Confidence 

interval

Percentage of Knowledge gain 
with 95% Confidence interval

Pretest 15 7.20 48.00% 4.57(3.84 – 5.31) 30.47%(25.60% – 35.40%)
Posttest 15 11.78 78.53%

Table 7
DEMOGRAPHIC VARIABLES AND POSTTEST LEVEL OF KNOWLEDGE SCORE ASSOCIATION
Demographic variables Posttest level of knowledge n yates  corrected chi 

square testmodest sufficient
n % n %

Age 20-50 years 12 36.36% 15 63.64% 27 χ2=3.25 P=0.07(NS)
>50 years 2 14.29% 11 42.31% 13

Sex Male 8 38.10% 13 61.90% 21 χ2=0.33 P=0.56(NS)
Female 4 28.57% 10 71.43% 14

Educational status <Primary 8 61.53% 5 38.47% 13 χ2=5.99 P=0.01**(S)
>Primary 6 22.22% 21 77.78% 27

Occupational status Employed 8 30.77% 18 69.23% 26 χ2=0.58 P=0.44(NS)
Unemployed/house-
wife 6 42.86% 8 30.77% 14

Marital status Married 13 37.14% 22 66.86% 35 χ2=0.56 P=0.45(NS)
Widow/widower/single 1 20.00% 4 80.00% 5

Socio economic status Upper & 
Upper middle 4 42.86% 10 57.14% 14 χ2=0.39 P=0.53NS)

Middle & lower 10 50.00% 16 50.00% 26
Religion Hindu 9 31.03% 20 68.97% 29 χ2=0.72 P=0.39

Christian/Muslim 5 45.45% 6 54.55% 11
Type of family Nuclear family 11 39.29% 17 60.71% 28 χ2=0.10 P=0.75(NS)

Joint /extended family 3 35.00% 9 75.00% 12
Duration of illness 1-10 years 9 56.25% 7 43.75% 16 χ2=5.29 P=0.05*(S)

>10 years 5 20.83% 19 79.17% 24
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Figure 2. DEMOGRAPHIC PROFILE (Age distribution)
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Figure 3: ASSOCIATION BETWEEN THE PATIENTS’ EDUCATION 
AND THEIR POSTTEST  KNOWLEDGE 
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Figure 4: RELATIONSHIP BETWEEN THE POSTTEST  KNOWL-
EDGE  AND THE DURATION OF PATIENT ILLNESS

Figure 4 depicts the link between post-test level of 
knowledge and patient demographic factors. Patients 
who have been sick for more than ten years have a 
higher knowledge score than others. major findings:
• At the time of the pretest, 72.50 percent of the pa-

tients had an inadequate level of knowledge, 27.50 
percent had a modest knowledge, and no one had 
an appropriate knowledge.

• At the posttest, no one of the patients had an insuf-
ficient knowledge, with 35 percent had a modest 
knowledge and 65 percent had an appropriate level 
of knowledge.

• Patients had a 7.20 knowledge score on the pre-
test and an 11.78 knowledge score on the posttest, 
resulting in a mean difference of 4.58 knowledge 
score, which is big and statistically significant 
knowledge gain score. 

• The relationship between the patient’s demographic 
factors and their post-test level of knowledge score. 
Patients with a senior education and a longer length 
of disease had a higher knowledge score than those 
with a lower level of education and a shorter dura-
tion of illness. The chi square test and Yates correct-
ed chi square test were used to corroborate it.

Conclusion
Diabetes is a metabolic disorder that generates high 

glucose levels in the blood. Diabetes is becoming more 
common in emerging countries as a result of increased 
industrialization and socioeconomic development. Dia-
betes is a broad term for a variety of diseases. This pilot 
study finishes by demonstrating the usefulness of health 
education in improving diabetes patient understanding. 
Patients had a 7.20 knowledge score on the pretest and 
an 11.78 knowledge score on the posttest, resulting in a 
mean difference of 4.58 knowledge score, which is big 
and statistically significant knowledge gain score. Sta-
tistical significance was evaluated using the student’s 
paired’t’test.The relationship between the patient’s de-
mographic factors and their post-test level of knowledge 
score. Patients with a higher level of education and a 
longer length of disease had a higher knowledge score 
than those with a lower level of education and a shorter 
duration of illness. The chi square test and Yates correct-
ed chi square test were used to corroborate it.
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Abstract
The Cardiovascular Nursing is the specialty in nursing which 
renders care within various spheres of health care. Cardiovascu-
lar nursing expertise works mainly within four domains: health 
promotion, cardiac prevention and rehabilitation, acute/chronic 
care and palliative care. Coronary artery disease (CAD) is epi-
demic in India and one of the major causes of disease-burden 
and deaths. Mortality data from the Registrar General of India 
shows that cardiovascular diseases are a major cause of death 
in India now. A quantitative exploratory research approach was 
considered appropriate for this study. The design of the study 
was non experimental descriptive exploratory design. Sample 
size was 350. Stratified random sampling was used for the se-
lection of sample. The result findings were consistent with our 
study, showing significant association between age and risk for 
CAD and no significant association between place of residence 
and risk of CAD. In conclusion, the discussion of the study find-
ings obtained by the researcher shows that there was signif-
icant association between intensity of CAD score with family 
history of heart attack, family history of hypertension/diabetes 
and age. No significant association was found between intensi-
ty of CAD score with BMI and place of residence. On the basis 
of conducted research it can be concluded that screening of 
Coronary artery disease risk factors in school children has an 
importance in determination of early CAD risk factors. Given 
that many CAD risk factors track through adolescence and into 
adulthood, it is vital that CAD risk be assessed as children prog-
ress into early adulthood. Further, there is a need for effective 
interventions that target reduction of CAD risk factors begin-
ning at an early age which can be achieved through successful 

prevention strategy based on early mass detection of CAD risk 
and education of teachers, parents and children.
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INTRODUCTION 
The Cardiovascular Nursing is the specialty in 

nursing which renders care within various spheres of 
health care. Cardiovascular nursing expertise works 
mainly within four domains: health promotion, car-
diac prevention and rehabilitation, acute/chronic care 
and palliative care. Preventive cardiovascular nursing 
aims at preventing cardiovascular disease through as-
sessing risk, facilitating lifestyle changes, and guiding 
individuals to achieve treatment goals Adolescence 
and young adulthood are critical developmental peri-
ods characterized by distinct physical, psychological, 
cognitive and social changes. Individuals develop new 
cognitive capacity, become increasingly independent 
from their families, influenced by peers, and involved 
in new behaviors and responsibilities during the tran-
sition into adulthood. Adolescents’ behaviors can have 
a significant impact on their current and future health.

The major risk factors of CAD in adulthood ap-
pear to be determined to some extent by patterns of 
behavior established in childhood. Dietary pattern, 
physical activity or inactivity, smoking attitudes and 
behavior begin in childhood. These patterns become 
more prevalent during adolescence yielding to lifestyle 
habits in adulthood. Findings suggest adolescents lack 
knowledge regarding the risk for cardiovascular dis-
ease and do not perceive themselves at risk for cardio-
vascular disease2. This study intended to explore the 
risk factors of Coronary artery disease among higher 
secondary school children.

Coronary artery disease (CAD) is epidemic in In-
dia and one of the major causes of disease-burden and 
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deaths. Mortality data from the Registrar General of 
India shows that cardiovascular diseases are a major 
cause of death in India now. Studies to determine the 
precise causes of death in urban area of Chennai and 
rural areas of Andhra Pradesh have revealed that car-
diovascular diseases cause about 40% of the deaths in 
urban areas and 30% in rural areas7.

The main objectives of the study to identify the risk 
factors of Coronary artery disease among higher sec-
ondary school children in selected schools, To asso-
ciate the risk factors of Coronary artery disease with 
selected demographic variables among higher second-
ary school children in selected schools in selected ter-
tiary area Tamil Nadu.

MATERIAL AND METHODS
A quantitative exploratory research approach was 

considered appropriate for this study. The design of 
the study was non experimental descriptive explorato-
ry design. In this study the research variable was the 
risk factors of Coronary artery disease. The extrane-

ous variables such as age, gender, and dietary pattern, 
place of residence, religion, family income and family 
history of hypertension/diabetes. The higher second-
ary school children chosen as sample who fulfilled 
sampling criteria. In this study sample size was 350. 
Stratified random sampling was used for the selection 
of sample. The data collection instrument consists of 3 
sections which included socio- demographic charac-
teristics, semi-structured questionnaire on Coronary 
artery disease risk factors and bio physiological mea-
surements. A written permission was obtained from 
the Dean and principals of higher secondary schools, 
Madurai. Finally, the consent was also obtained from 
both parents and children to participate in this study. 
This approval was obtained for both pilot and main 
study.

RESULTS
Table 1 shows the distribution of Coronary artery 

disease risk factors, a higher proportion of children 
190(54%) reported to consumed only at least 400 gm 

Table 1
Distribution of Coronary Artery Disease Risk Factors among Higher Secondary School Children, N = 350

RISK FACTORS CATEGORIES FREQUENCY PERCENTAGE
Fruits and vegetable consumption At least 400 gm 190 54

Less than 400 gm 124 36
Never 36 10

Frequency of fruits and vegetable consumption Daily 156 45
More than 3 days/week 114 32
Less than 3 days/week 80 23

Consumption of fast food Never 109 31
Less than 3 days/week 159 46
More than 3 days /week 82 23

Consumption of butter, ghee or cheese in diet Never 64 18
Less than 3days/week 199 57
More than 3days/week 87 25

Adding extra salt to food Never 98 28
Sometimes 210 60
Always 42 12

How much exercise do you do daily? More than 30min/day 87 25
Less than 30 min /day 131 37
Never 132 38

 Frequency of doing exercise. More than 5days/week 93 26
Less than 5days/week 132 38
Never 125 36

 How often do you watch T.V/ use computer. Less than 1hr/day 85 24
Less than 2hrs/day 125 36
More than 2hr/day 140 40
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of fruits and vegetables, and 36(10%) of children nev-
er consumed fruits and vegetables. 82 (23%) children 
had eaten fast food for more than 3 days/ week. Near-
ly 12% of children added extra salt to their food. A 
majority of children (38%) had never done exercise 
.Among the 350 children 140(40%) watched televi-
sion or using computers for more than 2hours per day 
watching of television/using computers was reported 
by 140 (40%) children.

Table 2 shows that the sleep time varies among 
children via 56 (16%) children sleep for less than 6 
hours, 133 (38%) sleep for less than 8 hours sleep and 
161 (46%) for at least 8 hours sleep. The stress was not 
common among children, however 24 (7.0%) report-
ed children always felt stressed and 77 (22%) reported 
they never felt stressed.

Table 3 shows the overall mean CAD score for chil-
dren was 35.20 (SD=3.81).The mean CAD score was 
significantly higher in rural children (37.04) as com-
pared with urban children (35.07) (F=1.82, p=0.015). 
The mean CAD score was significantly high among 
children who reported family history of hypertension 
or diabetes (36.35) as compared with no family histo-

ry of hypertension or diabetes (34.79). This difference 
was statistically significant (F=1.98, p=0.006). 

Table 4 shows that the multiple classification anal-
ysis (MCA) of the CAD scores for 350 higher second-
ary school children. Variables significant at 10% were 
considered for multiple classification analysis (MCA). 
The MCA of the variation in the intensity associated 
with CAD score for 350 senior secondary children. 
The eta values presented for unadjusted means shows 
that the intensity of CAD score was associated with 
family history of heart attack (Eta =0.34) followed by 
family history of hypertension/diabetes (Eta =0.18), 
age of the children (Eta =0.17). The first most im-
portant correlates of intensity of CAD score was 
family history of heart attack (Beta=0.30), where the 
difference in the means remained nearly similar af-
ter adjusting for all other variables. Large variation 
in unadjusted and adjusted means where noticed 
in family history of hypertension or diabetes (Eta = 
0.18 and Beta =.11), however the effect is statistical-
ly significant (p=0.025). Effect of BMI and place of 
residence was insignificant, when the effect of other 
covariates were held constant.

Table 2
Distribution of Coronary artery disease risk factors among higher secondary school children. N=350

RISK FACTORS CATEGORIES FREQUENCY PERCENTAGE
How often do you skip your sports period? Never 145 42

Sometimes 166 47
Always 39 11

Mode of transportation. Cycling/walking 217 62
Motorized vehicle  133 38

How much time do you spend in sleeping? At least 8 hrs 161 46
Less than 8 hrs 133 38
Less than 6 hrs. 56 16

How often do you do late night studies? Never 67 19
Sometimes 241 69
Always 42 12

Disturbed sleep Never 104 30
Sometimes 223 64
Always 23 6

How often you feel stressed? Never 77 22
Sometimes 249 71
Always 24 7

How you respond to stress? None 297 85
By eating a lot 49 14
Drinking alcohol/smoking 4 1

Do you use tobacco (smoke/smokeless) No 347 99
Yes 2 1
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DISCUSSION
The risk factors of Coronary artery disease iden-

tified among higher secondary school children. The 
result shows that less consumption of fruits and veg-
etables 160(46%), less frequency of fruits and vegeta-

ble consumption 80(23%), high consumption of fast 
food 82(23%), exercise less than 30min/day 263(75%), 
watching TV/using computers for more than 2hrs/day 
140(40%), always adding extra salt to food 42(12%), 
always felt stressed 24(7%).The finding of the study 

Table 3
Mean and standard deviation of CAD scores for exposure variables among higher secondary school children. N=350
VARIABLES CATEGORIES CAD SCORE F P VALUE

MEAN STANDARD DEVIATION 
Age in years 15-16 34.79 3.74 1.52 .065

17-18 36.22 3.79

Gender
Male 35.53 3.58 1.22 .225
Female 34.83 4.03

Dietary pattern Non vegetarian 35.45 3.87 0.94 .539
Vegetarian 34.35 3.46

Place of residence Urban 35.07 3.73 1.82 .015
Rural 37.04 4.42

Monthly Income ≤ 25000 35.36 3.63 .76 .773
> 25000 34.96 4.08

Religion Hindu 34.91 3.67 1.20 .245
Other than Hindu 36.59 4.17

Family history of hypertension/diabetes Yes 36.35 4.08 1.98 .006
No 34.79 3.63

Family history of heart attack Yes 40.29 3.12 5.70 .000
No 4.88 3.61

BMI Underweight/
Normal

35.12 3.73 1.51 .067

Overweight/
obese

35.92 4.37

Normal blood pressure Yes 35.07 3.83 .65 .883
No 36.14 3.52

P ≤0.1

Table 4 
Multiple Classification Analysis of CAD Scores for Higher Secondary School Children. N=350

VARIABLE CATEGORY N = 350
UNADJUSTED MEAN ADJUSTED MEAN†

MEAN ETA MEAN BETA P VALUE
Age of the children 15-16 years 248 34.79

.17
34.82

.16 .001
17-18 years 102 36.22 36.14

Place of residence Urban 326 36.22
.13

35.12
.08 .112

Rural 24 35.07 36.30

Family history of diabetes/HT
No 258 37.04

.18
34.93

.11 .025
Yes 92 34.79 35.96

Family history of heart attack
No 329 36.35

.34
34.92

.30 .000
Yes 21 34.88 39.58

BMI
Normal/UW 313 40.29

.09
35.13

.09 .062
OB/OV 37 35.12 35.83

Full model 0.17 0.000

P≤ 0.05
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shows that significant association exist between inten-
sity of CAD score with family history of heart attack, 
family history of hypertension/diabetes and age of 
the children(p<0.05). No significant association was 
found between intensity of CAD score with BMI and 
place of residence.

The above result findings were consistent with 
our study, showing significant association between 
age and risk for CAD and no significant association 
between place of residence and risk of CAD. In con-
clusion, the discussion of the study findings obtained 
by the researcher shows that there was significant as-
sociation between intensity of CAD score with family 
history of heart attack, family history of hypertension/
diabetes and age. No significant association was found 
between intensity of CAD score with BMI and place 
of residence

CONCLUSION
On the basis of conducted research it can be con-

cluded that screening of Coronary artery disease risk 
factors in school children has an importance in deter-
mination of early CAD risk factors. Given that many 
CAD risk factors track through adolescence and into 
adulthood, it is vital that CAD risk be assessed as chil-
dren progress into early adulthood. Further, there is a 
need for effective interventions that target reduction 
of CAD risk factors beginning at an early age which 
can be achieved through successful prevention strat-
egy based on early mass detection of CAD risk and 
education of teachers, parents and children.
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Abstract
The article presents the impact of co-morbidity on self- care and 
self-efficacy among chronic heart failure patients. A non-exper-
imental descriptive cross sectional research study was conduct-
ed at Sukantapally urban area, Burdwan, WB. Non-probability 
Convenience sampling technique used to select a sample of 56 
chronic heart failure patients. Most (93%) reported two or more 
co-morbidities. The Association between Self Care Mainte-
nance and CCI, Self efficacy and CCI have a statistical significant 
of p = 0.004 & p = 0.033 respectively. There was a significant 
correlation between the number of co-morbid conditions and 
self-care maintenance & the number of co-morbid conditions 
and self-efficacy. The higher number of co-morbid conditions 
among chronic heart failure patient, negatively impacts the pa-
tient’s self-care behaviour and self-efficacy. Chronic heart failure 
with multiple co-morbidity diminishes the utilitarian capacities 
of people and influences self-care and self confidence. On the 
other hand, with increasing age, the number of co-morbid con-
ditions among chronic heart failure patients increases signifi-
cantly. 
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Introduction
Heart failure constitutes a major health issue and 

is rapidly getting to be a around the world plague. It 
is a leading cause of morbidity and mortality in in-
dustrialized countries and, increasingly, in devel-
oping countries [1]. Heart failure (HF) is an critical 
health issue that’s habitually watched all through the 
world. It is additionally a worldwide widespread influ-
encing at slightest 26 million individuals around the 
world and is expanding in predominance [2]. Once 
in a while does HF happen alone in a person’s disease 
profile. The predominance of heart failure in India 
due to coronary heart disease, hypertension, obesity, 
diabetes and rheumatic heart disease to run from 1.3 
to 4.6 million [3]. In a huge national sample of Medi-
care recipients, 86% of HF patients had two or more 
non-cardiac co-morbidities and more than 25% had 
six or more [4].

1.1 Need of the study: 
Heart failure is quickly getting to be the foremost 

vital inveterate cardiac condition in developed & de-
veloping nations. In spite of the advancement and pre-
sentation of more effective pharmacological specialists 
within the treatment of this complex disorder, heart 
failure proceeds to be related with frequent hospitaliza-
tion, destitute quality of life and untimely mortality [1].

Heart failure (HF) could be a major well-being is-
sue in India with post-admission mortality of 20%–
30%. Medicine adherence ranges from 25% to 50%, 
and the resilience of guideline-based medicine is moo 
for Indian patients [5, 6].

Most of the heart failure (HF) patients having multi-
ple co-morbid conditions. The consider of co-morbid-
ity within the setting of HF has picked up noteworthy 
recent interest since co-morbidity is related with ex-
panded mortality and health care costs within the HF 
populace. Self-care is complicated when other incessant 
conditions have extra self-care prerequisites [7].

A quantitative study would offer assistance to re-
duce the mortality rate by recognizing, how self-effi-
cacy influences HF self-care in HF patient with nu-
merous comorbid conditions [8].
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Methodology
This study was performed through a Quantitative 

approach by using Non experimental descriptive cross 
sectional research design. The present study was car-
ried out at selected Urban community, Sukantapally, 
Burdwan, West Bengal with a sample of 56 chronic 
heart failure patients, by using non-probability conve-
nience sampling technique. We included the sample 
of all gender, having age between 20-65 years, who 
could communicate in English, oriented and willing 
to participate in study. We excluded individuals from 
the study, who were critically ill (history of kidney fail-
ure and under dialysis treatment, cancer and chemo-
therapy), respiratory problems requiring ventilation 
support, severe cardiovascular disorder (Ventricular 
disorder, Patient with pacemaker ) and hearing diffi-
culties.

A prior formal permission was obtained from re-
gional authority and also from the University Eth-
ical Committee ( dated 09.10.2020 & KIIT/KIMS/
IEC/256/2020). The aim of the study was explained 
to patients, and those who agreed to participate were 
included in our study. The written consent were ob-
tained. Structured interview schedule has been used 
to collect the data, approximately 45 minutes for each 
participants and everyday 3-4 participants. Structured 
questions was asked to the participants to record Self 

care of Heart Failure Index. Structured questions 
was asked about pre-existing diseases to the patients 
to record the Charlson Co-morbidity Index [9,10]. 
Figure 1. shows the schematic presentation of the re-
search methodology.

Results & Discussion
The data was processed and analyzed on the ba-

sis of the objectives for the presents study the results 
were computed by using descriptive statistics in-
cluding mean and standard deviation was used for 
quantitative variable and qualitative variables were 
described using number and percentages. Pearson 
correlation coefficient was used to calculate correla-
tion coefficient among indexes. The association was 
assessed using Fisher Exact test. All the test were 
significant at 5% level of significance. Stata 15.1 was 
used for analysis. 

The data obtained was analyzed and presented in 
three different section.

Section-I : Characteristics of socio-demographic 
variables and indices frequency and percentage.

Section-II: Association among various socio-de-
mographic variables and indices.

Section III: Correlation with Co-morbidity, Self 
Care Maintenance, Self Care Management, Self Effi-
cacy.

Figure 1. Schematic presentation of Research Methodology
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Section I: Characteristics of Socio-demo-
graphic variables and indices frequency 
and percentage

Table 1 shows the quantitative data of the individ-
uals included in the sample group (n=56). Majority 
(64.29 %) of the participants is in the age group between 
50 to 65 years. 30.36 % of the participants is in the age 
group of 35- 49 years and 3.56 % of sample is in the age 
group of 20-34 years and had a mean age of 53.1 years 
(SD = 9.7) (Figure 2). The sample was 67.86  % male 
and 32.14 % female and 0 % of the participant is under 
transgender. All the samples have completed their pri-
mary education and almost 95% of the sample belongs 
to lower middle class and above category. Martial status 
(Married : Unmarried) and Food habits (Non-vegetari-
an : Vegetarian) is of ratio 3:1 in the sample size.

Table 2 shows the quantitative data of Self-care and 
Self-efficacy features of the individuals included in 
the sample group (n=56). About 16 % of the sample 
shows adequate Self-care maintenance. Less than 6 % 
of the sample shows adequate Self-care management 
& less than 29 % of the sample shows adequate Self-
care efficacy. Almost 93% of the sample reported at 
least 2 chronic conditions. Only 7.14 % of the sample 
reported low co-morbidity (Figure 3).

The foremost common co-morbid condition was a 
history of myocardial infarction (66%), taken after by 
diabetics, detailed by 57% of the sample and high blood 
pressure , detailed by 45% of the sample (Figure 4).

Section II: Association of various 
Socio-demographic variables and Indices

The association among various socio-demographic 
variables and indices was assessed using Fisher’s Exact 
test (Table 3). 

The association among age group, gender, educa-
tional status & occupational status have a significant 
association ( p < 0.05) with Self Care Maintenance & 
Self Efficacy. Where as Marital Status & Food habits 
have no significant association (p > 0.05) with any of 
the indices. The association between age group & ed-
ucational status and number of co-morbid conditions 
have a significant association with p < 0.05. Where as 
other demographic features have no significant associ-
ation (p > 0.05) with number of co-morbid conditions.

The Association between Self Care Maintenance and 
CCI have a statistical significant of p = 0.004. 47 samples 
having inadequate Self Care Maintenance, 66% of those 
individuals reported High co-morbid condition (Table 4).

Table 1
Quantitative data of the individuals included in the sample 
group (n=56)

Sample Size (n) = 56
Features Frequency % Cumulative %

Age group
a.25-34 3 3.56 3.56%
b.35-49 17 30.36 33.92%
c.50-65 36 64.29 100.00%
Gender
a.Male 38 67.86 67.86%
b.Female 18 32.14 100.00%
c.Transgender 0 0.00 100.00%
Education status
a.Primary school 6 10.71 10.71%
b.High school 5 8.93 19.64%
c.Higher secondary 15 26.79 46.43%
d.Graduate and Post-
graduate 22 39.29 85.71%

e.Professional degree 8 14.29 100.00%
Occupational status
a.Government employee 15 26.79 26.79%
b. Private employee 8 14.29 41.07%
c. Business 9 16.07 57.14%
d. Retired person 10 17.86 75.00%
e. Daily wages 2 3.57 78.57%
f. Home maker 12 21.43 100.00%
Socioeconomic status
a. Upper class (I) 3 5.36 5.36%
b. Upper middle (II) 35 62.50 67.86%
c. Lower middle class (III) 15 26.79 94.64%
d. Upper lower class (IV) 0 0.00 94.64%
e. Lower class (V) 3 5.36 100.00%
Martial Status
a. Married 42 75.00 75.00%
b. Unmarried 14 25.00 100.00%
Food habits
a. Vegetarian 14 25.00 25.00%
b. Non- vegetarian 42 75.00 100.00%

53,1 49,8 
35,1 

51,6 
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20

40

60

80

Mean

Quantitative data for Age and Self-care indices 
of the individuals included in the sample group

Age Self Care Maintenance
Self Care Management Self Efficacy

Figure 2. Graphical representation of bar diagram showing per-
centage distribution of Age and Self-care indices
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Table 2
Quantitative data of Self-care and Self efficacy features 
of the individuals included in the sample group (n=56)

Features Frequency % Cumulative%
SC- Main
Absent 47 83.93% 83.93%
Present 9 16.07% 100%

SC- Mngt
Absent 53 94.64% 94.64%
Present 3 5.36% 100%
SC-Effy
Absent 40 71.43% 71.43%
Present 16 28.57% 100%

7,14%

33,93%

58,93%

0%

20%

40%

60%

80%

Low Med. High

Charlson Co-morbid Index

Figure 3. Graphical representation of bar diagram showing per-
centage distribution of Co-morbidity features.
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Figure 4. Clinical Characteristics of Sample group (n=56)

Table 3
Association with various Socio-demographic variables 
and Indices (n=56)

Fisher’s Exact ( ‘p’ value)
Socio-demographic 

Features SC-Main SC- Mngt SC-Effy CCI

Age Group 0.031 0.254 0.012 0.002
Gender 0.022 0.304 0.043 1
Education status 0.011 1 0.00 0.0036
Occupational status 0.004 0.098 0.003 0.072
Socioeconomic status 0.499 0.678 0.023 0.632
Marital Status 0.601 0.15 0.153 1
Food habits 0.601 0.59 0.153 1

Table 4
Self Care Maintenance and CCI Cross tabulation (n=56).

Self Care Maintenance
CCI

Low Medium High Total

Absent
Absent 1 15 31 47
% within SC-Main 2% 32% 66% 100%
% within CCI 25% 79% 94% 84%

Present
Present 3 4 2 9
% within SC-Main 33% 44% 22% 100%
% within CCI 75% 21% 6% 16%

Total
Total 4 19 33 56
% within SC-Main 7% 34% 59% 100%
% within CCI 100 100 100 100
Fisher’s exact = 0.004

The Association between Self Care Management 
and CCI have no statistically significant association 
(p = 0.238) with CCI. (Table 5).

Table 5
Self Care Management and CCI Cross tabulation (n=56).

Self Care Management
CCI

Low Medium High Total

Absent
Frequency 3 18 32 53
% within SC-Mngt 6% 34% 60% 100%
% within CCI 75% 95% 97% 95%

Present
Frequency 1 1 1 3
% within SC-Mngt 33% 33% 33% 100%
% within CCI 25% 5% 3% 5%

Total
Frequency 4 19 33 56
% within SC-Mngt 7% 34% 59% 100%
% within CCI 100 100 100 100
Fisher’s exact = 0.238

The Association between Self efficacy and CCI have 
a statistical significant of p = 0.033. 40 samples having 
inadequate Self efficacy, 68% ( n= 27 ) of those individ-
uals reported High co-morbid condition (Table 6).

Table 6
Self Efficacy and CCI Cross tabulation (n=56).

Self Efficacy
CCI

Low Medium High Total

Absent
Frequency 1 12 27 40
% within SC-Effy 3% 30% 68% 100%
% within CCI 25% 63% 82% 71%

Present
Frequency 3 7 6 16
% within SC-Effy 19% 44% 38% 100%
% within CCI 75% 37% 18% 29%

Total
Frequency 4 19 33 56
% within SC-Effy 7% 34% 59% 100%
% within CCI 100 100 100 100
Fisher’s exact = 0.033
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Section III: Correlation with Co-morbidity, 
Self Care Maintenance, Self Care 
Management & Self Efficacy.

Table 7 shows the correlation among Co-morbidity, 
Self Care Maintenance, Self Care Management, Self Effi-
cacy & Age. Pearson correlation coefficient was used to 
calculate correlation coefficient among indices. ’p’ values 
of the the highlighted boxes are having p value less than 
0.05, which indicates that relationships are statistically 
significant. There was a significant correlation between 
self-care maintenance and the number of co-morbid 
conditions (r = -0.315, p = .0181), with the association of 
self-care efficacy and number of co-morbid conditions 
trending toward significance (r = -0.355, p = .0074). 
But there is no statistically significant relationships is 
found between self-care management and the number of 
co-morbid conditions. Age have a considerable signifi-
cance (r = 0.603, p < 0.01) on the number of co-morbid 
present in the sample. Positive value of r signifies that 
with higher age the number of co-morbid conditions are 
more. Also higher age was associated significantly with 
lower self-care efficacy (r = -0.602, p < 0.01) and poorer 
self-care maintenance (r = -0.437, p < 0.01).

Table 7
Correlation among Co-morbidity, Self Care Maintenance, 
Self Care Management, Self Efficacy & Age

1. CCI 2. SC-
Main

3. SC- 
Mngt

4. SC-
Effy

5. Age

1. CCI 1 - - - -
2. SC-Main -0.315 1 - - -
3. SC- Mngt -0.225 0.5 1 - -
4. SC-Effy -0.355 0.727 0.347 1 -
5. Age 0.603 -0.437 0.232 -0.602 1

Note: CCI : Charlson’s 
Comorbidity Index

p < 
0.05

Conclusion
The main conclusion drawn from this study is that 

the higher number of co-morbid conditions among 
chronic heart failure patient negatively impact the pa-
tient’s self-care behaviour and self-efficacy. Chronic 
heart failure with multiple co-morbidity diminishes 
the functional capacities of people and influences self-
care and self-confidence. On the other hand, increas-
ing age, the number of co-morbid conditions among 
chronic heart failure patients increases significantly.

List of Abbreviation Used 
CHF : Chronic heart failure
CCI : Charlson co-morbidity index
SCHFI : Self-Care of Heart Failure Index

SC-Main : Self Care Maintenance
SC- Mngt : Self Care Management
SC-Effy : Self efficacy
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