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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. 

Keywords
Telemedicine, Remote Patient Monitoring System, IoT, Cloud 
server, Healthcare units

Imprint
K. Balasubadra, V. Prasanna Srinivasan, J. Umamageswaran. In-
ternet of Things and Cloud controlled Remote Health Manage-
ment System in Telemedicine for Healthcare Facilities. Cardiom-
etry; Issue No. 26; February 2023; p. 609-613; DOI: 10.18137/
cardiometry.2023.26.609613; Available from: http://www.cardi-
ometry.net/issues/no26-february-2023/internet-things-cloud

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 
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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
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Figure 3: Workflow of the system

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

 
Figure 4: SMS alert to doc

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

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

Conclusion: 
We come to the conclusion that sensor devices are 

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