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Abstract
Smoking is primarily responsible for the development of chron-
ically obstructing pulmonary disease (COPD), a breathing con-
dition that is treatable and preventable. One of the environmen-
tal challenges that cannot be ignored is air pollution. Extended 
exposed to contamination slows or harms the treatment of the 
lungs in COPD patients. Air quality, temperature, humidity, and 
dusty density tracking are given top priority during the prod-
uct’s development. Because Bronchitis is a disease that may be 
treated, air quality is essential. The major objective of this re-
search is to develop a method for monitoring air quality that 
will alert patients to it and promote awareness. This product will 
assess how COPD patients are affected by exposure to poor air 
quality. A model mobile device that continually monitors ven-
tilation rate, breathing rate, physically activity, nap quality, the 
possibility of respiratory problems, and the degree of distress 
and tiredness was developed in order to fulfil this unmet need. 
The information stored by this gadget would be accessible from 
portable devices all around the world via a safe central server. 
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Introduction: 
Breathing problems are a hallmark of the progres-

sive lung disease persistent obstructed pulmonary dis-
ease (COPD). Long-term exposure to irritant gases or 
particulates, most frequently from cigarette smoke, is 
what causes COPD. People who have COPD are more 
likely to suffer from other illnesses, such as heart dis-
ease, lungs cancer, and other pulmonary infections. 
Although there is no known cure for COPD, there are 
medications that can aid with symptom relief and de-
crease the disease’s development [1]. 

The third most common cause of death in the US 
is COPD, according to the CDC. One must first com-
prehend COPD in order to adequately address it [2]. 
An elevated chronic inflammatory response in the air-
ways and lungs to noxious particles or gases charac-
terises COPD, which is a “common, preventable, and 
treatable disease” that is characterised by persistent 
airflow limitation that is typically progressive. Simply 
put, COPD is a condition that makes it difficult for 
you to breathe normally for a lengthy period of time 
and worsens over time [3]. 

A form of obstructive lung disease called COPD is 
characterised by persistent breathing issues and lim-
ited airflow. Over time, COPD frequently gets worse 
and can result in impairment, hospitalization, and 
even death [4]. There are, however, medicines that 
can aid in symptom improvement and quality of life. 
We shall go over the causes, symptoms, diagnosis, and 
management of COPD in this essay [5]. 

COPD is a lung condition that worsens over time 
and impairs breathing. Although there is no cure for 
COPD, there are medications that can help control 
the condition and enhance the quality of life for the 
patient [6]. Utilizing the Internet of Things (IoT) to 
track the patient’s condition and give their care team 
real-time feedback is one such treatment. The Internet 
of Things (IoT) is a network of connected devices that 
can share and collect data [7]. 

An innovative and developing field of research is 
the management of COPD utilising the Internet of 
Things (IoT). COPD is a lung condition that worsens 
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with time and necessitates ongoing monitoring and 
treatment. The Internet of Things (IoT) is a network 
of actual physical things, tools, and sensors that are 
linked to the internet and have the ability to talk to one 
another. IoT applications in the treatment of COPD 
can assist patients in controlling their condition, keep-
ing track of their symptoms, and getting prompt ther-
apies [8]. 

Literature Review: 
In this research, we suggest a unique strategy based 

on cutting-edge Internet of Things (IoT) techniques to 
implement the air quality monitoring system. The sys-
tem’s portable sensors collect real-time data on air qual-
ity, which is transmitted across a low-power wide area 
network. All air quality data is processed and analysed 
by the IoT cloud. The created and successfully applied 
hardware and software-based air quality monitoring 
system works well in metropolitan environments. The 
experimental findings, which in part aid in revealing 
changes in air quality patterns, show the suggested sys-
tem’s dependability in air quality sensing [9]. 

Air pollution is a significant environmental issue 
that also has a negative impact on people’s health. The 
significance of monitoring and regulating pollution 
emissions becomes more pertinent and essential for 
battling the disease when taking the COVID-19 pan-
demic scenario into account. In an effort to make a 
contribution using technical tools, this work proposes 
an IoT-based system with simple sensors to track the 
healthiest pollutants at an early stage, in accordance 
with World Health Organization standards. The pro-
posal outlines the hardware layer development of a 
tool that can measure pollution concentrations [10]. 

It is noteworthy that the suggested system mainly 
relies on IOT, emits alerts every minute, and retains 
information every second. The LCD monitor that 
comes with this device shows the pollution level as of 
the moment. AQM is at the most noticeable position 
because to the increasing incidence of pollution. The 
amount of pollution in the air is measured by the Air 
Quality Index. The information that AQM gathered, 
both negative and positive, will be represented graphi-
cally and digitally on a sizable LCD screen. More assis-
tance will be provided if the hazardous gas concentra-
tion is known. Additionally, the proposed approach, 
which uses the Global Positioning System (GPS) to 
identify pollution data globally, is biassed by the An-
droid application [11]. 

Using semiconductor sensors, this system deter-
mines the concentrations of gases such as CO, CO2, 
SO2, and NO2.The sensors will transmit information 
about various environmental factors to the raspberry 
pi, which serves as a base station. Realization of sensor 
data is displayed on a Raspberry Pi 3 powered Web-
server. Data will be displayed on a webpage using a 
MEAN stack. The fundamental objective of the pro-
posed endeavour is to build a low-cost infrastructure 
that would allow data collecting and distribution to all 
parties [12]. 

The standalone real-time air quality monitoring 
system presented in this study includes the following 
variables: temperature, humidity, atmospheric pres-
sure, PM 2.5, carbon dioxide, and carbon monox-
ide. One of the numerous contemporary Internet of 
Things applications is our air quality monitoring sys-
tem. A low-cost, ARM-based minicomputer known 
as the Raspberry Pi collects and transmits data from 
several sensors using a novel approach made possible 
by the convergence of the Internet of Things and cloud 
computing. The system is being tested in Delhi, where 
the results are tallied and contrasted with information 
provided by the city’s environmental control organiza-
tion. IBM Bluemix Cloud displays the measured pa-
rameter values [13]. 

This study suggests a LoRa-enabled Internet of 
Things framework for a home air pollution monitoring 
system. The University of Rwanda’s Department of Sci-
ence and Engineering erected two calibrated meteoro-
logical surveillance instruments for CO 2 and PM 2.5, 
which are crucial for monitoring air quality [14]. The 
gateway that connects the sensing to the cloud compo-
nent of the network and supports LoRaWAN then sends 
the parameter values that were measured to the cloud. 
The developed Web-based consumer interaction dash-
board allows end customers to access the system and get 
the data in complement to the statistical data [15]. 

Proposed Methodology: 
The MQ-135 Air Quality Management Biosensor, 

the DHT 22 humidity and temperature sensors and 
the GP2Y1010AU0F Sharp PM2.5 dusty sensor are all 
operated by the integrated Arduino board that powers 
this product. This item features two displays: a touch-
screen LCD and an Android app that show data and 
all statistics. Each and every circuit is safely contained 
within the air quality control unit-specific bioprinted 
enclosure. Figure 1 shows the proposed model. 
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The product’s development focused on determining 
the levels of pollution, moisture, temperature, and PM 
2.5 particle density. Air quality is important because 
COPD is a disease that can be treated. The main objec-
tive of this study is to create an air quality assessment 
system that will inform patients about the air quality 
and raise consciousness. This tool will compute expo-
sure and assess how COPD patients are impacted by low 
air quality. This gadget is powered by a combination of 
the dust detector, Arduino, humidity and temperature 
sensor, and air quality control sensing element. This de-
vice has a dual screen that displays information on both 
an LCD screen and a mobile platform. 

The air quality sensor is an important device that 
can be used to monitor the air quality in a given area. 
There are many different types of air quality sensors, 
each with its own unique features and benefits. Air 
quality sensors can be used for a variety of applica-
tions, including monitoring indoor air quality, moni-
toring outdoor air quality, and even monitoring the air 
quality in a specific area. 

The goal of this project is to use the Internet of 
Things (IoT) to regulate environmental variables like 
temperature, humidity, and air quality, making the 
environment more habitable. The temperature and 
humidity sensors are used to gauge the ambient air’s 

temperature and humidity. After processing, the sen-
sor results are displayed on a web server. Using the 
Internet, the user can access these values from any lo-
cation in the world. 

A composite sensor that monitors both tempera-
tures and comparative moisture is the DHT11 tem-
peratures and moisture sensor. The sensor generates 
a quantitative signal on the data pin after measuring 
the ambient air using a thermistor and a capacitive 
humidity detecting device. The sensor is incredibly 
simple to use because it is validated and doesn’t need 
any additional parts. A reasonably priced sensor, the 
DHT11, offers accurate readings of both heat and hu-
midity. Both temperature and humidity are measured 
using the DHT22 sensor. The sensor can also be used 
to track changes in humidity and temperature. The 
sensor can be used to gauge the ambient temperature. 
The environment’s humidity can be measured with the 
sensor as well. 

The system for measuring the quality of the air 
includes a dust sensor. The dust sensor works on 
the premise of using light scattering to identify the 
presence of dust particles in the atmosphere. A light 
source, a scattering chamber, and a photodetector 
make up the dust sensor. A beam of light is sent into 
the scattering chamber by the light source. 

Power unit

MQ 135 sensor

DHT 22 sensor

Dust sensor

LCD touch display

IoT module

Cloud server and 
telegram alert

Figure 1: Proposed model
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The respiratory disorder known as chronic ob-
structive pulmonary disease (COPD), which is treat-
able and avoidable, is mostly brought on by smoking. 
Air pollution is one of the pressing environmental 
issues. Patients with COPD who are exposed to pol-
lution for an extended period of time experience slow-
er or worse lung healing. The creation of the product 
places a high premium on tracking air quality, tem-
perature, humidity, and dust density. Air quality is 
important because COPD is a condition that can be 
treated. This study’s main goal is to provide a mech-
anism for tracking air quality that will warn patients 
about it and raise awareness. With the use of this tool, 
researchers will examine how breathing in polluted air 
affects COPD patients. 

Results and Discussion: 
Due to the rising popularity of health self-monitor-

ing and the accessibility of new gadgets, there has been 
an increase in the use of technology to treat chronic 
illnesses in recent years. A system of interconnected 
gadgets and sensors that can gather and exchange 
data is known as the “Internet of things. IoT has a 
wide range of possible uses in healthcare, from remote 
patient monitoring to medication adherence. In this 
essay, we’ll concentrate on how Internet of Things 
technology might be used to treat chronic obstructive 
pulmonary disease. 

The use of internet-connected devices, or the ‘In-
ternet of Things, ’ is commonplace in many indus-
tries. In healthcare, this technology is increasingly 
being used to manage chronic conditions such as 
COPD. 

IoT has been proposed as a fresh approach to a 
number of problems in the treatment of COPD pa-
tients. The Internet of Things (IoT) is a network of 
connected hardware, software, and sensors that can 
gather and share data. By supplying real-time data that 
can be utilised to optimise care, the usage of the IoT 
in healthcare has the potential to improve patient out-
comes. The Internet of Things has been used in many 
contexts, including the monitoring of individuals with 
chronic illnesses like diabetes. The system’s implemen-
tation is shown in Figure 2.

A example of the metabolic measurement val-
ues shown in the mobile-friendly diagnostic app are 
shown in Figure 3.A list of operations and client in-
formation can be shown for the doctors’ convenient 
access. 

Figure 2: Hardware implementation

Figure 3: Telegram sever

It has been demonstrated that oxygen injections in 
COPD patients improved pulmonary stability, neu-
rocognitive effectiveness, and hemodynamics, which 
reduced hospitalization, decreased the number of 
exacerbations in patients, improved quality of life, 
increased potential for effort, and strengthened pre-
scription compliance. Because it is administered to the 
proper patient and used appropriately, the benefits of 
this procedure are better; nevertheless, it could also be 
less successful for a variety of reasons. 
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Conclusion: 
A series of illnesses together referred to as “chronic 

obstructive pulmonary disease” (COPD) significant-
ly affect patients’ quality of life and healthcare costs. 
These ailments interfere with healthy breathing. There 
aren’t many Internet of Things (IoT) systems that are 
expressly made to monitor and manage COPD pa-
tients, according to the research. These technologies, 
however, are not intended to integrate Smart City ser-
vices or the enormous amount of data that an IoT de-
ployment creates on a wide scale. The major objective 
of this research is to develop a method for monitoring 
air quality that will alert patients to it and promote 
awareness. This product will assess how COPD pa-
tients are affected by exposure to poor air quality. This 
tool will compute exposure and assess how COPD pa-
tients are impacted by low air quality. This gadget is 
powered by a combination of the dust detector, Ardu-
ino, humidity and temperature sensor, and air quality 
control sensing element. This device has a dual screen 
that displays information on both an LCD screen and 
a mobile platform. 
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Abstract
Telemedicine, one of the most well-liked and quickly evolv-
ing medical applications, enables patients and the general 
public to access better and quicker medical care. To enable 
the process of acquiring detailed information indicative of 
our physical and mental health for the optimum patient 
health monitoring, networked sensors are either wearables 
or implanted in our everyday environments. This project 
provides a detailed explanation of the methodology used 
as well as a number of design factors that should be taken 
into account when developing a patient health monitoring 
system. This method records the patient’s vital signs, such as 
their heart rate and temperature, and sends an alert to the 
desired smartphone app. The proposed system is primarily 
intended for the countryside Indian population who suffers 
from hypertension and hypotension. It is also programmed 
to detect pre-cardiac arrest situations so that people in re-
mote areas can take precautions and seek help from a med-
ical or healthcare unit. Biomedical and photo-electronic sen-
sors are employed to record the input parameters, with the 
analytical portion being handled by a computer. Live server 
demonstrations of the outcomes are made. 
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Introduction: 
The Internet of Things is an innovative technology 

that links common devices to the internet. It’s excit-
ing to consider applying this concept to the medical 
industry since it might provide providers of medical 
services with a wealth of knowledge, they can use to 
treat patients in novel and inventive ways. It can also 
help cut costs by replacing pricy medical equipment 
with more flexible, less expensive alternatives. Howev-
er, there are many challenges in this developing indus-
try. Implementing safety protocols for the internet of 
things in healthcare, for example, is challenging. Many 
devices are completely devoid of any safety safeguards. 
It’s possible that a blood pressure monitor given to 
a hospital ward for a sick child won’t have a built-in 
system to safeguard the needle. On the bedside table, 
there is no built-in switch to turn off the lamp when it 
is not in use. As a result, there is still much to be done 
in this field before these devices may be employed to 
enhance patient care [1]. 

The concept of the internet has been around for a 
while, but it has only just entered everyone’s daily lives. 
The widespread use of the internet is directly related to 
the quick increase in the number of connected devices. 
These devices include smartphones and drones, and 
since everything is connected to the internet, it may 
all receive data [2]. These connections have produced 
the “Internet of Things” (IoT). The Internet of Things 
(IoT) has several advantages for daily living, including 
improved business and healthcare operations. The IoT 
market is anticipated to grow from $335.9 billion in 
2016 to $639.1 billion by 2026.The market expansion 
is being driven by large corporations who are heavily 
investing in IoT solutions. They do this because tech-
nology can save expenses and improve operations [3]. 
Monitoring systems can help organisations enhance 
their customer service and product quality. Numerous 
industries, including healthcare, will benefit from the 
new Internet of Things solutions. Doctors can moni-
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tor their patients’ health and offer any necessary med-
ical assistance in hospitals using this technology. This 
entails monitoring your breathing rate, blood pres-
sure, and body temperature. It can also alert medical 
staff to any unusual health information gathered from 
patients [4]. 

The level of healthcare service development re-
quired to address the population’s healthcare demands 
has not yet been attained in some remote areas of the 
nation. A mobile monitoring system that employs 
short message service and affordable hardware has 
been created and put into use to allow the transfer of 
the patient’s temperature, blood pressure, and heart 
rate [5]. For instance, if a patient needs to call an am-
bulance in an emergency while taking their primary 
medication, this system might help fully automate the 
process, saving their life. As a result of the potent fu-
sion of information and communication technologies 
(ICT) and medical science, telemedicine is a new field 
of health research. Along with a few other uses, it of-
fers a lot of potential for overcoming the difficulties 
associated with providing social insurance to rural 
and provincial areas [6]. 

It is an innovative strategy for improving health-
care delivery over large distances, utilising telecom-
munications and cutting-edge information technolo-
gies. Through this technology, patients and healthcare 
professionals can communicate with one another, 
ensuring ease and dedication. It securely moves sen-
sitive data from one location to another. This project 
involves the design and development of an autono-
mous wireless system for telemedicine and remote pa-
tient monitoring. The system’s main purpose is to use 
GSM communication to show the doctor the patient’s 
body temperature, blood pressure, and heart rate. 
In hospitals, a doctor or another paramedical staff 
member typically keeps track of a patient’s condition 
at all times by monitoring the patient’s temperature, 
blood pressure, and heart rate. This method is very 
time-consuming [7]. 

Literature Review: 
Telemedicine is the provision of clinical treatment 

remotely using electronic communications and infor-
mation technology. It uses real-time and store-and-for-
ward interaction. Telemedicine and telehealth technol-
ogies are expanding quickly in the healthcare sector and 
have the potential to lower costs for insurers, providers, 
and patients in a variety of contexts. Patients who are 

socially or economically disadvantaged and need spe-
cialised care will greatly benefit from the research done 
using telemedicine technologies. This paper examines 
the emerging trends in paediatric populations as part 
of a systematic literature review and offers a scoping re-
view of the available research [8]. 

The telemedicine system consists of both hard-
ware and software elements at the doctor and patient 
ends. Telemedicine has many prominent applications 
in the field of cardiology, where the electrocardio-
gram (ECG) is the main diagnostic tool. In addition 
to a data transmission system based on an internet 
network, this paper suggests an image-based method 
for continuously streaming ECG signals from a digital 
camera for image capture, data extraction, and analy-
sis using MATLAB tools [9]. The technique transmits 
an image of the vital signs and machine parameters 
from the ICU monitoring device over the internet us-
ing a webcam. The consulting physician can then view 
this original picture on an ANDROID phone [10]. 

The procedures taken to develop and construct a 
low-cost modular monitoring system prototype are 
described in the current work [11]. This device, which 
was created using low-power, specially designed sen-
sor arrays for EKG, SpO2, temperature, and move-
ment, intends to provide mobile support for quicker 
and better medical actions in emergency situations. 
These sensors’ interfaces have been created using 
the IoT model, where a central control unit exposes 
a RESTful-based Web interface that ensures platform 
independence and offers a flexible means of adding 
new parts [12]. 

We can utilise telemedicine terminology to re-
motely check on patients thanks to the capabilities of 
smartphones [13]. The mobile phone has evolved into 
one of our most prized things. The planned system is 
primarily designed for hypertensive and hypotensive 
rural Indians, and it is also set up to record pre-cardi-
ac arrest circumstances so that individuals in remote 
locations can take safeguards before calling a med-
ical or healthcare unit for aid. Photo-electronic and 
biological sensors record the input properties, and a 
CPU performs the analysis. You can view the results 
instantly with an Android app [14] [15]. 

Proposed Methodology: 
This project provides a detailed explanation of the 

technique utilised as well as a number of design fac-
tors that should be taken into account when develop-
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ing a patient health monitoring system. This method 
records the patient’s vital signs, such as their heart rate 
and temperature, and sends an alarm to the specified 
smartphone app. A notification message with a med-
ical graph and details on the patient’s health is sent to 
authorised medical staff and doctors in the event of an 
emergency. The doctors can also instantaneously pro-
vide the patient advise via a smartphone app that con-
nects to Wi-Fi. The approach suggested for this project 
makes telemedicine implementation simpler and more 
affordable. Figure 1 shows the model of the system. 

The doctor’s portal will accept keyboard input, re-
trieve all the data it has gathered from the database 
server, and use the database to provide the patient the 
doctor’s status updates and chat messages. A straight-
forward story board with a few figures has been made 
in order to make the application as helpful and us-
er-friendly as feasible. 

The Arduino project offers the Arduino integrat-
ed development environment (IDE), a cross-platform 

Java programme. The IDE for processing and wiring 
languages is where it originates. It was designed for 
those with little experience with electronics. It pro-
vides a simple one-click system for uploading pro-
grammes to an Arduino board as well as a code editor 
with syntax highlighting, brace matching, automatic 
indentation, cutting and pasting text, searching and 
replacing text, and other features. A text console, a 
message box, a toolbar with buttons for typical opera-
tions, and a number of menus are also present. 

Results and Discussion: 
The creation of a wireless system for tracking pa-

tients’ health is the goal of this research. In this initia-
tive, we monitor the patients’ physiological parameters 
such their blood pressure, temperature, and heart rate. 
As our project developed, we ran into the COVID-19 
pandemic, also referred to as the coronavirus pan-
demic, which caused delays. Additionally, we were un-
able to order the project-related equipment in a timely 

Temperature 
sensor

Heart beat 
sensor

IoT module

Doctors phone

Display

Battery 

Figure 1: Proposed model
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manner. Furthermore, because our project partners 
are dispersed around the globe, it becomes difficult 
for everyone to access the project. Figure 2 Hardware 
implementation. The workflow of the system is shown 
in Figure 3.

Figure 2: Hardware implementation

Start

Initialize the 
modules

Get the patient parameters

Heart beat and 
temperature 

Display on the server

SMS alert to doctor

Communicationthorough
tele infrastructure

Stop

Figure 3: Workflow of the system

Finally, after carrying out all necessary steps, we are 
able to put our idea on the Virtual System for Patient 
Monitoring using Telemedicine into practice. And our 
project’s final product is seen below Figure 4.

 
Figure 4: SMS alert to doc

In this project, several design factors that must be 
taken into account while creating a system for tracking 
patient health are thoroughly addressed. This tech-
nique records the patient’s vital signs, such as their 
temperature and heart rate, and sends an alarm to 
the designated smartphone app. A notification mes-
sage with details on the patient’s health and a medical 
graph is sent to authorised medical staff and doctors 
in the event of an emergency. The doctors can also 
provide the patient with immediate advise through a 
smartphone app that is connected to Wi-Fi. The ap-
proach suggested for this project simplifies and lowers 
the cost of telemedicine implementation. 

Using a smartphone, the project’s patient health 
monitoring is carried out. Two distinct sensors are 
used to record the patient’s heartbeat, vital signs, and 
body temperature. A processing unit called a NodeM-
CU subsequently processes the acquired data. The 
processed data is subsequently sent through a wireless 
network. This article describes the hardware and soft-
ware designs for the patient health monitoring system. 
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The mechanical, architectural, electrical, and elec-
tronic circuitry are all covered in the hardware sec-
tion. A NodeMCU and smart phone application are 
programmed utilizing a transmission unit like Wi-Fi 
in the software component. 

Conclusion: 
We come to the conclusion that sensor devices are 

employed to monitor medical care and provide all 
sensor data to the physician. If any patient situation 
is critical, use GSM technology to send an emergency 
notification message to the doctor while doing health 
care monitoring. This technique guarantees that the 
patient receives immediate medical attention before 
it is too late. Continuously monitoring one’s health 
and managing diseases effectively at a reasonable 
cost are the only ways to ensure the financial stabili-
ty of the healthcare system. Using sensors that collect 
data from sensors and are controlled by an Arduino 
controller, such as temperature, blood pressure, and 
heart rate sensors. The system can continuously track 
a patient’s health and, in the event of any problems, 
send a text message to the designated mobile number. 
through GSM. The hardware is put into use after the 
output is examined. 

References: 
1. Chunara, R., Zhao, Y., Chen, J., Lawrence, K., 
Testa, P. A., Nov, O., & Mann, D. M. (2021). Tele-
medicine and healthcare disparities: a cohort study 
in a large healthcare system in New York City during 
COVID-19. Journal of the American Medical Infor-
matics Association, 28(1), 33-41.
2. Kadir, M. A. (2020). Role of telemedicine in 
healthcare during COVID-19 pandemic in developing 
countries. Telehealth and Medicine Today, 5(2).
3. Bashshur, R. L., Doarn, C. R., Frenk, J. M., Kvedar, 
J. C., Shannon, G. W., & Woolliscroft, J. O. (2020). Be-
yond the COVID pandemic, telemedicine, and health 
care. Telemedicine and e-Health, 26(11), 1310-1313.
4. Moghadas, A., Jamshidi, M., & Shaderam, M. 
(2008, September). Telemedicine in healthcare system. 
In 2008 World Automation Congress (pp. 1-6). IEEE.
5. Charles, B. L. (2000). Telemedicine can lower costs 
and improve access. Healthcare Financial Manage-
ment, 54(4), 66-66.
6. Fadhil, A. (2018). Beyond patient monitoring: 
Conversational agents role in telemedicine & health-

care support for home-living elderly individuals. arXiv 
preprint arXiv:1803.06000.
7. Mathur, P., Srivastava, S., Lalch, A., & Mehta, J. L. 
(2017). Evolving role of telemedicine in health care 
delivery in India. Primary Health Care: Open Access, 
7(1), 1-6.
8. Bashshur, R. L. (1995). On the definition and eval-
uation of telemedicine. Telemedicine Journal, 1(1), 
19-30.
9. Sebastian, S., Jacob, N. R., Manmadhan, Y., Anand, 
V. R., & Jayashree, M. J. (2012). Remote patient mon-
itoring system. International Journal of Distributed 
and Parallel Systems, 3(5), 99.
10. Yew, H. T., Ng, M. F., Ping, S. Z., Chung, S. K., 
Chekima, A., & Dargham, J. A. (2020, February). Iot 
based real-time remote patient monitoring system. In 
2020 16th IEEE international colloquium on signal 
processing & its applications (CSPA) (pp. 176-179). 
IEEE.
11. Archip, A., Botezatu, N., Şerban, E., Herghelegiu, 
P. C., & Zală, A. (2016, May). An IoT based system for 
remote patient monitoring. In 2016 17th Internation-
al Carpathian Control Conference (ICCC) (pp. 1-6). 
IEEE.
12. Vegesna, A., Tran, M., Angelaccio, M., & Arcona, 
S. (2017). Remote patient monitoring via non-invasive 
digital technologies: a systematic review. Telemedicine 
and e-Health, 23(1), 3-17.
13. Ahmed, S. S. T., Thanuja, K., Guptha, N. S., & 
Narasimha, S. (2016, January). Telemedicine approach 
for remote patient monitoring system using smart 
phones with an economical hardware kit. In 2016 in-
ternational conference on computing technologies 
and intelligent data engineering (ICCTIDE'16) (pp. 
1-4). IEEE.
14. Mohammed, J., Lung, C. H., Ocneanu, A., Thakral, 
A., Jones, C., & Adler, A. (2014, September). Inter-
net of Things: Remote patient monitoring using web 
services and cloud computing. In 2014 IEEE interna-
tional conference on internet of things (IThings), and 
IEEE green computing and communications (Green-
Com) and IEEE cyber, physical and social computing 
(CPSCom) (pp. 256-263). IEEE.
15. Andrews, L. J. B., Raja, L., & Shanmugasundaram, 
S. (2019). Mobile android-based remote patient mon-
itoring system through wearable sensors. Journal of 
Discrete Mathematical Sciences and Cryptography, 
22(4), 557-568.


