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Abstract: The integration of
technologies into healthcare
monitoring systems

This paper presents an loT-based patient health monitoring
system utilizing Arduino and ESP8266 to provide real-time
health data and enhance patient care.

The system comprises a set of sensors connected to an Arduino
microcontroller, which collects vital signs such as heart rate, body
temperature, and blood oxygen levels.

The findings indicate that the Arduino and ESP8266-based
solution provides a robust, scalable, and user-friendly platform
for continuous health monitoring, ultimately contributing to
improved patient outcomes and efficient healthcare delivery.

The system utilizes wearable devices and sensors to collect data
on parameters such as heart rate, temperature, and blood
pressure, which are transmitted to a cloud platform for analysis
This enables healthcare providers to access patient information
remotely, facilitating timely interventions and personalized care
By promoting patient engagement through mobile applications,
the system empowers individuals to take an active role in
managing their health Overall, the 10T-based monitoring system
aims to improve health outcomes, reduce the need for frequent
hospital visits, and create a more efficient healthcare
environment.

Keywords- Internet of Things(loT), Arduino microcontroller,
ESP8266 Wi-Fi module, Health Monitoring sensor, real time data
transmission, remote patient monitoring, wireless sensor network,
cloud-based health tracking.

Internet of Things (loT)
has revolutionized patient

1 INTRODUCTION

Advancements in technology have made it easier to monitor health
remotely, improving care and reducing hospital visits. loT-based
health monitoring systems use connected devices to track important
health parameters like heart rate, temperature, and oxygen levels.
These systems allow healthcare professionals to monitor patients in
real time from anywhere.

This paper proposes an loT-based health monitoring system using an
Arduino microcontroller and a generic ESP8266 Wi-Fi module.
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health data through sensors, processes it using Arduino, and sends it
over the internet through the ESP8266.0nce the data reaches a remote
server or cloud, healthcare providers can access it to monitor the
patient's condition. Alerts are sent if any health measurements exceed
safe limits, ensuring quick responses. This system is affordable, easy to
set up, and can be scaled to monitor many patients The paper explores
the system's design, how it works, and its benefits, showing how it can
improve healthcare by enabling continuous monitoring with minimal
cost.

2. LITERATURE SURVEY

1) Wu et al. In their paper, “A rigid-flex wearable health monitoring
sensor patch for loT-connected healthcare applications™ has suggested
a wearable sensor patch that is small, light, and low power for use in
loT-connected healthcare applications. They have also demonstrated
some outcomes like how well the developed sensor patch performs
when compared to a commercially available reference medical
device.

2) Huifeng et al in their paper “ Continuous health monitoring of
sportsperson using loT based wearable technology” have discussed
that they have presented the IoT based wearable sensors (WS-1oT) for
sports people on going health monitoring system. Sportspersons use
this wearable tracking devices to monitor activity records and get
health information.

3) Al Bassam et al in their paper "loT based wearable device to
monitor the signs of quarantined remote patients of COVID-19" have
discussed that they developed a wearable monitoring system based on
the 10T to measure different COVID-19-linked vital indicators. Their
design functions as a crucial platform that establishes the restrained
symptom readings for analysis, management, and monitoring.

4) Cay et al. in their paper "Neo-Wear: An loT-connected e-textile
wearable for neonatal medical monitoring" have discussed about the

Arduino is a simple, low-cost platform, while the ESP8266 provides
internet connectivity, enabling data transmission. The system collects

© 2025,IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM45019 |

Page 1


http://www.ijsrem.com/
mailto:amitsaw-extc@atharvacoe.ac.in
mailto:manishsahu-extc@atharvacoe.ac.in
mailto:omkarkadam-extc@atharvacoe.ac.in
mailto:moreyash-extc@atharvacoe.ac.in
mailto:mohankumar@atharvacoe.ac.in

Volume: 09 Issue: 04 | April - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.586

ISSN: 2582-3930

design of “NeoWear,” a smart textile chest band with IoT
connectivity, to track respiratory rates and identify infant apnea
episodes. They demonstrate how well NeoWear works in their initial
findings

5) Qiuetal. in their paper "Design of an energy-efficient 0T device
with optimized data management in sports person health monitoring
application" have discussed that the loT-based hierarchical health
monitoring model (loT-HHMM) to accomplish an efficient
evaluation of wearable health monitoring devices for athletes. In the
result of their product, they state that the proposed loT-HHMM
achieves a high accuracy ratio of 98.4% when compared to
conventional approaches.

6) Nwibor etal. in their paper "Remote health monitoring system for
the estimation of blood pressure heart rate and blood oxygen
saturation level”. Have discussed about the creation and
implementation of an loT-based remote health monitoring system
that analyzes blood pressure, blood oxygen saturation levels, and
heart rate.

7) Hamim et al in their paper "loT based remote health monitoring
system for patients and elderly people™ have discussed about an 10T-
based remote patient health monitoring system. In their device, the
health information acquired by the biomedical sensors is transferred
to cloud storage and an android application is developed to access the
cloud.

8) Leila et al. in their paper "An Internet of Robotic Things system
for combating coronavirus disease pandemic (COVID-19)" have
discussed that they have proposed an loT-based health monitoring
system to combat the COVID-19 pandemic. The system uses a
physical robotic device that moves in the hospital’s corridor, collects
clinical parameters from the medical sensors attached to the patient,
and transmits them to the Internet cloud through Wi-Fi.

9) Ruman et al in their paper “IoT based emergency health
monitoring system" have discussed that they have proposed a remote
patient monitoring system using the loT technology. The health-
related parameters (blood pressure, ECG, and body temperature) are
collected via sensors and transmitted to the cloud via Wi-Fi.

10) A. Wood et al in their paper "ALARM-NET: Wireless sensor
networks for assisted-living and residential monitoring" have
discussed about the research that is specifically designed for patient
health monitoring in the assisted-living and home environment.

3. OBJECTIVE

The objective of this research paper is to design and develop an loT-
based health monitoring system using an Arduino microcontroller
and a generic ESP8266 Wi-Fi module to monitor vital health
parameters in real-time. The primary aim is to create a low-cost,
efficient, and scalable solution for continuous health monitoring that
can be accessed remotely by healthcare providers or family members.
This system intends to track key health indicators such as heart rate,
body temperature, and blood oxygen levels,

providing real-time data transmission over the internet. The goal is
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to enable early detection of health issues and ensure timely
intervention, especially for individuals with chronic conditions or the
elderly. Another objective is to improve accessibility to healthcare by
providing a system that can be easily deployed in remote areas with
limited medical resources. The research also aims to explore the
integration of various sensors with the Arduino platform and address
potential challenges related to connectivity, data security, and
reliability.

Furthermore, this study seeks to demonstrate the practical applications
of 10T in healthcare, highlighting its role in reducing hospital visits
and enabling continuous patient monitoring. Finally, the paper aims to
offer a cost-effective solution that can be adapted and scaled for
widespread use in personal healthcare or telemedicine systems.

The block diagram of the loT-based Health Monitoring System using
Arduino and ESP8266 consists of several key components that work
together to monitor and transmit health data.

e Sensors: The system includes sensors like a heart rate sensor,
temperature sensor, and sound sensor. These sensors
continuously measure the patient's vital parameters.

e Arduino Microcontroller: The Arduino board acts as the
central processing unit. It collects the data from the sensors,
processes it, and prepares it for transmission.

e  ESP8266 Wi-Fi Module: This module enables the Arduino
to connect to the internet, transmitting the collected health
data to a remote server or cloud platform.

This block diagram shows the simple yet effective flow of data from
sensors to processing (Arduino), then to transmission (ESP8266), and
finally to remote access via a cloud platform for continuous
monitoring.

Fig.1. Block Diagram Of Health Monitoring System
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4. HARDWARE COMPONENTS

An loT-based Health Monitoring System using Arduino and the ESP8266

module includes the following key hardware components:

1. Arduino Microcontroller: Acts as the main controller to
collect and process data from various sensors.

2. ESP8266 Wi-Fi  Module: Enables wireless
communication, allowing the system to send health data
to a cloud platform or 0T service via Wi-Fi.

3. Heart Rate Sensor (e.g., Pulse Sensor or MAX30100):
Measures the user's heart rate and sends the data to the
Arduino.

4. Temperature Sensor (e.g., DHT11 or LM35): Monitors
the user's body temperature and provides data to the
Arduino.

5. LCD Display (optional): Shows real-time health data
such as heart rate, body temperature, and oxygen levels.

6. Power Supply: Provides necessary power to the system,
typically via USB or batteries.

7. Connecting Wires & Breadboard: Used for prototyping
and connecting components together.

This setup allows the monitoring of vital health parameters, with data
sent over Wi-Fi to be analyzed or displayed remotely.

5. FUTURESCOPE AND APPLICATION
A. Future scope

The future scope of l0T-based patient health monitoring systems
is highly promising, with significant potential to revolutionize
healthcare delivery. As telemedicine gains traction, these
systems will facilitate remote patient monitoring, allowing
individuals to manage chronic conditions from home and
reducing hospital visits. The integration of real-time data
analytics and artificial intelligence will enable proactive health
management, providing timely interventions based on
continuous health data. Wearable devices will play a crucial role,
offering users insights into vital metrics such as heart rate and
blood glucose levels. Furthermore, seamless integration with
electronic health records (EHRs) will empower healthcare
providers with comprehensive patient data, enhancing decision-
making. This technology will also boost patient engagement by
enabling personalized health plans and reminders. Additionally,
lIoT systems have the potential to lower healthcare costs by
reducing hospital readmissions and fostering preventative care.
As hospitals adopt loT solutions for asset tracking and
operational efficiency, the emphasis on robust regulatory
frameworks and data security will grow. Ultimately, 10T can
enhance global health initiatives by improving access to care in
underserved regions and supporting clinical research through
extensive data collection. Overall, the integration of 10T in
healthcare will lead to a more

efficient, accessible, and patient-centric system.

B. Application.

applications of 10T based Health Monitoring System using
Arduino and generic ESP8266 are as follows

1. Remote Patient Monitoring: Continuous tracking of
patient vitals (e.g., heart rate, temperature) and sending data
to healthcare professionals for real-time analysis and
intervention.

2. Wearable Health Devices: Devices that monitor vital signs
like ECG, heart rate, and temperature, sending data to
mobile apps or cloud servers for analysis.

3. Elderly Care: Monitoring of elderly individuals for falls,
activity levels, and health metrics, with alerts sent to
caregivers or family members if needed.

4. Chronic Disease Management: Real-time monitoring of
conditions like diabetes or heart disease, allowing doctors to
adjust treatments based on continuous data.

5. Post-Operative Monitoring: Continuous tracking of post-
surgery patients' health metrics to ensure recovery and
detect complications early.

6. CONCLUSION

l0T-based patient health monitoring systems are transforming the way
healthcare is delivered, providing innovative solutions that enhance
patient engagement and improve clinical outcomes By enabling
continuous and real-time monitoring of vital signs, these systems
facilitate early detection of health issues, allowing for timely
interventions that can significantly reduce risks and complications The
integration of wearable devices and mobile applications empowers
patients to actively manage their health, fostering a sense of ownership
and responsibility Additionally, the seamless data communication
between patients and healthcare providers enhances decision-making
processes, leading to more personalized and effective care As the
technology continues to advance, the potential for 10T in healthcare
will expand further, paving the way for a more efficient, responsive,
and patient-centered healthcare system that ultimately improves
quality of life for individuals
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