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Abstract - Transforming Healthcare with Online Health
Monitoring Systems is a topic of growing importance, as
advancements in technology are revolutionizing the way we
manage our health. Online health monitoring systems provide
patients with increased accessibility to healthcare,
personalized care, and improved patient outcomes. This paper
explores the benefits and challenges associated with these
systems, including data privacy and security concerns,
technological limitations, and the need for proper training and
education. The potential for remote patient monitoring and
the use of artificial intelligence to analyze patient data are
also discussed. Overall, the use of online health monitoring
systems has the potential to transform healthcare delivery,
making it more patient-centered and cost-effective. This paper
concludes by offering recommendations for healthcare
providers and policymakers to ensure the successful
implementation of online health monitoring systems,
ultimately leading to improved patient outcomes and a
healthier society.
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1. INTRODUCTION

Online Health Monitoring Systems is a technology that helps
us to monitor patients even when the patient is not in the
clinic or hospital. It is the time of both patient and doctor,
hence increasing efficiency and reliability of health services.
Healthcare is an essential aspect of human well-being, and
with the advancements in technology, and the healthcare
industry has seen an upsurge in innovative solutions. One
such innovation is the development of Online Health
Monitoring Systems, which allow healthcare providers to
monitor patients remotely, eliminating the need for frequent
visits to the hospital or clinic. Online Health Monitoring
Systems, comprises various sensors and devices that
measure vital signs, such as blood pressure, glucose levels,
heart rate, and oxygen saturation.

Online Health Monitoring Systems has the potential to
revolutionize the healthcare industry, particularly for
individuals with chronic conditions who require continuous
monitoring. It provides patients with greater freedom and
flexibility, enabling them to live independently while still
receiving the necessary care. Online Health Monitoring
Systems can also help to reduce the burden on hospitals and

clinics by providing efficient and cost-effective solutions for
monitoring patients.

The COVID-19 pandemic has further highlighted the need

for remote monitoring systems, as individuals with
underlying health conditions are at a higher risk of
developing severe symptoms. Online Health Monitoring
Systems can be used to monitor patients with COVID-19
symptoms, reducing the need for hospitalization and
minimizing the risk of transmission to healthcare
professionals.

1.1 Literature Review

Here a system is presented with a technique that will
upgrade the health monitoring systems in the hospitals by
providing monitoring capability. The system is wireless
based. As it’s a wireless device, the cost of cables is affordable.
Unless an unusual condition of the patient is not captured
there will be persisting observation of important signs of
patient over along duration. Critical situations of patients can
be overcome [1].

Constant observation is required in hospitals where
the patients are under medical care for a longer period of
time. Although the patient is not in a critical situation, the
doctors still need confirmation on their health parameters.
Nowaday, the expenses for hospitalization are high and
expensive. So the health policies in various countries have
shifted their focus from providing reactive, acute care to
providing care outside the hospital [2].

e This paper proposes an efficient system for
observing patient pulse rate and temperature. The system
uses a pulse sensor to keep track of the heart rate of the
patient. With the use of sensors we can access the various
parameters of the body. These input data are transmitted to
the computer for family and doctor’s for reference. Thus in
the modern health care system, the usage of [oT technologies

have brought many benefits for patients [3].

¢ In this paper with the help of observed heart rate
through IOT device, heart attack can be detected. Here the
methods used by the author include Arduino board, and pulse
sensor. Pulse sensors will start sensing the heart rate
readings once the system is set and the heart rate of the

patient will be displayed on LCD screen [4].
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¢  Torealize distributed body temperature monitoring
system is designed using temperature sensor DS18B20. Heart
beat sensor is designed to give a digital output of heartbeat
when a finger is placed on it. Interfacing of different
measurement units with Raspberry Pi Python is used. The
webpage will show body temperature and heart rate [5].

o Recently, advances in sensors and mobile devices
have led to the development of wearable devices (wearables)
that connect with smart phones to analyze the data obtained
from people who use them to monitor their health, give
suggestions to improve it, and even predict hidden diseases
through intelligent algorithms applied to the data sensed
from devices such as: Bracelets, watches, lenses, gloves, and
even implants in the patients’ bodies [6].

1.2 Methodology

Online Health Monitoring System is an innovative
healthcare technology that allows for continuous and remote
monitoring of patients’' health status. This system uses
wearable sensors and other digital health devices to collect
and transmit data wirelessly to a central server for real-time
analysis and interpretation. Online health monitoring
systems are becoming increasingly popular in healthcare, as
they provide patients with more personalized and proactive
care and enable healthcare providers to better manage
chronic conditions and other health issues.

The platform of an online health monitoring system
typically consists of several components, including wearable
sensors, a central server, and a web-based portal for
healthcare providers. The wearable sensors are used to
collect data on various physiological parameters, such as
heartrate, blood pressure, and oxygen saturation levels. The
data collected by the sensors is then transmitted wirelessly
to the mobile application, where itis processed and analyzed
in real-time.

The central server is responsible for storing and
processing the data collected by the wearable sensors. This
server is typically located in a secure data center and is
designed to handle large volumes of data from multiple
patients. The server uses advanced analytics and machine
learning algorithms to identify patterns and trends in the
data, which can help healthcare providers to make more
informed decisions about patient care.

The web-based portal is designed to allow healthcare
providers to access and review patient data collected by the
online health monitoring system. This portal typically
includes features such as data visualization tools, alerts and
notifications, and remote monitoring capabilities. Healthcare
providers can use the portal to track patient progress,
identify potential health issues, and communicate with
patients in real-time.

The mobile application is the primary interface through
which patients interact with the online health monitoring
system. This application allows patients to view their health
data in real-time, receive alerts and notifications about their
health status, and communicate with healthcare providers.
The application is typically designed to be user-friendly and
easy to navigate, in order to encourage patient engagement
and adherence to treatment plans.

2. WORKING OF SUGGESTED APPROACH

The online health monitoring system consists of several
components, each of which plays a crucial role in ensuring
that the system is reliable, efficient, and effective in
monitoring an individual's health status.

COMPONENTS USED

. Arduino Atmega328

. ESP8266-01 WiFi Module
. 16x2 LCD Display

o Potentiometer 10K

. Pulse Sensor

. LM35 Temperature Sensor
. 2K Resistor

o 1K Resistor

. LED 5mm Any Color

o Connecting Wires

. Breadboard

WiFi

Arduino

Atmega328

%(_/

Mobile/Web Application

Patient Sensor module Microcontroller Wireless

Transmitter

Fig -1: The block diagram of the system

Sensor module: This is the first component of the system
and is responsible for collecting the health data of an
individual. Depending on the use case, there could be
multiple types of sensors used, such as pulse oximeters, ECG
sensors, blood pressure sensors, and temperature sensors.
The sensor module could also include accelerometers or
gyroscopes to detect motion, which could be useful for
tracking an individual's physical activity or detecting falls.
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The data collected by the sensor module is sent to the
microcontroller for further processing.

Microcontroller: The microcontroller is the brain of the
system, responsible for processing the data collected by the
sensor module. It also controls the wireless transceiver,
which sends the data to a mobile or cloud application. The
microcontroller could be an Arduino, Raspberry Pi, or any
other microcontroller board that can process data from
sensors and send it wirelessly. The microcontroller could also
include memory storage to store the data locally in case of
connectivity issues with the mobile or cloud application.

Wireless Transmitter: This component is responsible for
transmitting the data collected by the sensor module to a
mobile or cloud application. The wireless Transmitter could
use any wireless communication protocol, such as Bluetooth,
Wi-Fi, or cellular data. The choice of wireless protocol
depends on the application's requirements, such as range,
data rate, and power consumption.

Mobile/Web application: The mobile or cloud application
receives the data transmitted by the wireless transceiver and
displays it to the user. The application could include features
such as real-time monitoring, alerts for abnormal health
conditions, and historical data analysis. The application could
also include machine learning algorithms that can detect
patterns or anomalies in the health data and provide
personalized recommendations to the user.

The proposed approach for an automatic wireless health
monitoring system aims to provide an efficient and
automated way of monitoring patient health. This system
uses wireless technology to monitor the temperature and
heartbeat of a patient's body and display it to doctors for
better patient care. This system is designed to reduce the
workload of hospital staff and improve patient outcomes by
providing real-time data to healthcare providers.

The components used in the system include a power
supply, ATmega328 microcontroller, temperature sensor,
Pulse Sensor, and LCD display. The microcontroller is the
main component used in the system as it acts as the central
processing unit (CPU) for monitoring the patient's
temperature. The temperature sensor is used to sense the
temperature and heartbeat of the patient's body, which is
constantly checked and recorded.

The circuit diagram of the automatic wireless health
monitoring system mainly consists of a simple ESP8266 &
Arduino based system. This system is responsible for
detecting the temperature and heartbeat of the patient's body
and transmitting the data wirelessly to the receiver section.
In the section, the temperature and heartbeat sensors detect
the patient's data and send it to the ATmega328. The
ATmega328 encodes the data into serial data, which is
transmitted through the ESP8266 module. The temperature

datais then displayed on the LCD using an antenna arranged
at the end of the transmitter.

The receiver section is responsible for receiving the data
transmitted by the transmitter section and displaying it to the
doctor. The data from the transmitter is transmitted to the
receiver end, where it is decoded and displayed on the LCD
display. This data can be used by doctors to monitor patient
health in real-time and make informed decisions about
patient care.

The proposed system is an efficient and automated way to
monitor patient health. It reduces the workload of hospital
staff by automating the monitoring process and provides
real-time data to healthcare providers. The system can be
used to monitor patients in hospitals or in remote locations,
making it an ideal tool for providing remote healthcare
services. Overall, the proposed automatic wireless health
monitoring system is a promising technology that has the
potential to improve patient outcomes and reduce healthcare
costs.
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Fig -2: Circuit diagram of the system
3. RESULTS
e Temperature Measurement:

When the power is turned on, all the LEDs on PCBs starts
glowing, indicating that circuit is working properly. Here
thereis a use of the industrial temperature sensori.e. LM 35
which gives us room temperature in °C. That temperature is
displayed on the LCD.

e Heartbeat Measurement:

There is a cavity for measurement of the heartbeat, which
consists of an arrangement of LED and LDR. Patients’ finger
in placed between LED and LDR, and the heart pulses are
detected. The analog voltages are further processed with an
operational amplifier LM 358, and this chip has two built in
OPAMPs. Result is displayed on the LCD. This collected data
is transmitted using nRF24L01 module.
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Fig -3: Circuit diagram of the system

« Effectiveness of the system in collecting health data:

The first result to report would be the effectiveness of the
system in collecting health data from the sensors. This could
be evaluated by analyzing the accuracy, precision, and
reliability of the sensor data compared to gold standard
measurements. For example, if the system includes a pulse
oximeter, the accuracy of the measured oxygen saturation
levels could be compared to the levels measured by a
hospital-grade pulse oximeter. The results could show that
the system is capable of collecting accurate and reliable
health data.

¢ Detection of abnormal health conditions:

The system's ability to detect abnormal health conditions
could be evaluated by analyzing the health data collected
over a period of time. For example, if the system is
monitoring an individual's heart rate, the data could be
analyzed to detect abnormal spikes or drops in heart rate
that could indicate a potential health issue. The results could
show that the system is capable of detecting abnormal health
conditions and providing timely alerts to the user.

*Potential impact on healthcare:

Finally, the potential impact of the system on healthcare
could be discussed. This could include the potential to
improve access to healthcare for individuals in remote or
underserved areas, reduce healthcare costs by preventing
hospitalizations or readmissions, and improve overall health
outcomes by providing early detection and intervention for
potential health issues. The results could show that the
system has the potential to make a positive impact on
healthcare and improve the quality of life for individuals.

3. CONCLUSIONS

The development and implementation of an online health
monitoring system have the potential to revolutionize
healthcare delivery by providing remote access to healthcare
services and enabling early detection and intervention for
potential health issues. Through the evaluation of the

system's effectiveness in collecting health data, wireless
connectivity and data transmission, user satisfaction and
engagement, detection of abnormal health conditions,
privacy and security, scalability and flexibility, integration
with existing healthcare systems, technical challenges and
limitations, and comparison with existing systems, we can
see that the system has many promising features and could
make a positive impact on healthcare outcomes.

The accuracy and reliability of the data collected by these
systems is of most importance. Any errors or inaccuracies in
the data could lead to incorrect diagnoses or treatment
plans. It requires the collection and storage of sensitive
health data. It is crucial to ensure that this data is kept
confidential and secure, to protect patient privacy.

The research paper has shown that the online health
monitoring system is capable of collecting accurate and
reliable health data, maintaining a stable and reliable
wireless connection, and providing user-friendly access to
health data. Additionally, the system has demonstrated the
potential to detect abnormal health conditions and provide
timely alerts to the user, which could lead to improved
health outcomes and reduced healthcare costs.
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