TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:07/Issue:04/April-2025 Impact Factor- 8.187 WwWWw.irjmets.com

TRANSFORMING HEALTH CARE THROUGH IOT TECHNOLOGY
Tejaswini BN*1, Ashwini.S*2, Diksha.P.S*3, Godha.M*4, Preethi.V*5
“1Assistant Professor, Department of Computer Science and Engineering, City Engineering College,
Bengaluru-560061, India.
*2345Student, Department of Computer Science and Engineering, City Engineering College,
Bengaluru-560061, India.
DOI: https://www.doi.org/10.56726 /IRJMETS71644

ABSTRACT

In healthcare, particularly for post-operative or elderly patients, constant monitoring is crucial. However,
monitoring at home can lead to delays in understanding the patient's condition, potentially resulting in
medication errors or other issues. To address this, an IoT based patient remote monitoring system has been
developed.

In current healthcare practices, remote monitoring of patients often relies on caregivers, leading to delays or
inaccuracies in detecting health issues. Traditional methods involving multiple devices for monitoring various
health parameters can be cumbersome and time-consuming, discouraging regular health checkups for working
individuals. To address these challenges, an loT-based patient remote monitoring system is proposed. The
system aims to consolidate various health sensors, such as temperature, pulse rate, heartbeat, and ECG, into a
single device. This device collects real-time biological data from patients and transmits it to the cloud for
analysis.

By leveraging ml algorithms, the system can identify critical health conditions and predict patient recovery
rates in real-time. A web application is developed to display the streamed data in graphical and numerical
formats, accessible to both patients and healthcare providers. Additionally, the system sends notifications to
the attending doctor's mobile app in case of critical patient conditions, enabling timely intervention.

Keywords: Smart Health Care, Health Sensors, Remote Monitoring, Cloud Analysis.
I. INTRODUCTION

[1] Smart Healthcare is revolutionizing the way medical services are delivered, emphasizing efficiency,

accessibility, and personalization. By leveraging advancements in technology such as the Internet of Things
(IoT), Artificial Intelligence (AI), Big Data Analytics, and wearable devices, smart healthcare systems enhance
the quality of patient care while reducing operational costs. This integration of technology into the healthcare
sector is transforming traditional medical practices into proactive, data-driven, and patient-centric approaches.
The core concept of smart healthcare lies in its ability to collect real-time health data, analyze it, and provide
actionable insights. Wearable devices like smartwatches and fitness trackers monitor vital signs, while IoT-
enabled sensors in hospitals streamline patient management and medical equipment monitoring. These
technologies empower individuals to take charge of their health and enable healthcare professionals to make
informed decisions.

Furthermore, smart healthcare extends its benefits to remote areas by enabling telemedicine and remote
patient monitoring. This not only improves accessibility to quality healthcare but also addresses critical issues
such as the shortage of healthcare professionals and the burden on hospital infrastructure. Al-driven diagnostic
tools enhance accuracy and speed, while block chain technology ensures the security and privacy of sensitive
patient data. In a rapidly aging population and a world recovering from the challenges of pandemics, smart
healthcare holds the promise of enhancing overall well-being, optimizing resources, and paving the way for a
sustainable and resilient healthcare ecosystem. As technology continues to evolve, the potential of smart
healthcare to address existing and future challenges becomes even more profound, making it an indispensable
part of modern society.

II. RELATED WORKS

[1] The data then collected and saved in the cloud using ThingSpeak. And data can be accessed by the users. If
there is any variation with optimal value, the message is sent to the saved individual. Data can be retrieved
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from mobile locations and on any mobile devices. Patient monitoring is a pivotal part of the healthcare system
nowadays, either at hospitals or at home. This paper proposes an intelligent patient monitoring system that
automatically screens the patient’s health condition through various sensors. The data is then processed using a
Raspberry Pi and useful information is saved to the 10T cloud. Primarily the system would be extracting the bio
signal, ECG using an ECG sensor. Through continuous monitoring and graphical representation of the patient’s
information, doctors/nurses/relatives can remotely check the patient’s condition. Furthermore, if the condition
becomes critical, a notification is sent to the doctor/nurse/relative to inform them and either party will have
the opportunity to start a video call.

[2] IoT based smart health monitoring system plays a vital role in telemedicine concept for the mankind. With
the help of advance communication and information technology, it has led to the Internet of IoT based smart
health monitoring system plays a vital role in telemedicine concept for the mankind. With the help of advance
communication and information technology, it has led to the Internet Things (IoT) for various real world
applications. Many physical devices capture transmit data, and provides data to various interoperability
methods in [oT. The basic functionalities of 10T is for storage, display and communicate the information. Hence
the e-Health monitoring system with loT is adapted for distant patient continual basis and aggregated, analyzed
the data. It can bring about a massive positive transformation in the field of eSmarthealth management for the
rural or urban patients. This may help the people who wants or having good opinion on the technology
diagnosis. In this paper, a novel 10T system is proposed and developed with the help of oxygen saturation
(Sp02) measurement sensor, Temperature sensor, Blood Pressure sensor, Bluetooth, Arduino, and APP
technologies or techniques. Based on the measured results and its analysis, the proposed device with sensors
and the app technology based information is one of the most suitable for distinct patient’s health monitoring
and diagnosis.

l
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Fig 1. Work flow of diagram

[3] Taking the capability of IoT technology into account, it is possible to overcome the difficulties faced by
physically unstable patients in consulting a doctor physically on a regular basis. This work has led to a
prototype of [oT Based Remote Health Monitoring System for Patients. This prototype consists of three health
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sensors: heart pulse sensor, body temperature sensor and galvanic skin response sensor. All these sensors
were merged together into a single system with Arduino Uno and Raspberry Pi combined together. The data
acquired from the sensors is transferred to a cloud storage via the Raspberry Pi. The cloud storage is
continuously being updated in real time database. An Android Application was developed using Android Studio
which could access the database and show a graphical representation of the health parameters. [oT integrated
with the health wearables can overcome the need of visiting hospitals for primary health issues. This also
reduces the medical expenses for patients significantly. In addition, the doctors can prescribe necessary
medications by observing the patient’s health stats over time through an application. Detailed analysis of the
signals was obtained with respect to variations in physical and environmental activities to understand the
functioning of the sensors used.

[4] The paper focuses on the application of IoT and embedded systems technology in healthcare through the
use of a Raspberry Pi 3-based monitoring system. The Raspberry Pi 3, a compact single-board computer, acts as
the central processor, interfacing with various sensors—blood pressure, temperature (DS18B20), and ECG
(AD8232)—to collect real-time patient data. These sensors use protocols like SPI for communication, while the
GSM module (SIM 800C) facilitates wireless alert transmission in emergencies.

Data collected by the sensors is processed using Python, an open-source programming language, and
transmitted to a web-based server via HTTP protocol. On the server side, PHP manages the web interface, while
a MySQL database stores the patient data. This system allows medical experts worldwide to remotely access
and analyze real-time patient information through a website.

The technology provides advantages over earlier methods like Zigbee and Bluetooth by extending
communication range and offering a scalable, internet-connected solution. Additionally, the automated alerts
reduce manual intervention and improve response time. Despite its innovative integration of 10T, the system
faces challenges such as security risks, reliance on stable internet connections, and the need for more advanced
sensors for broader healthcare applications.

[5] The paper focuses on using Raspberry Pi as the core technology for a portable and cost-effective loT-based
health monitoring system. Raspberry Pi, a compact, credit-card-sized computer, serves as the processing unit
that connects various [oT sensors to measure critical health parameters such as body temperature, heart rate,
blood oxygen saturation, and ECG readings. The system also includes fall detection sensors to identify
accidental body falls, providing immediate alerts. Data collected from these sensors is transmitted to cloud
servers using protocols like MQTT (Message Queuing Telemetry Transport) for lightweight and reliable
communication. The integration of machine learning algorithms enables the system to analyze physiological
data, predict abnormalities, and identify critical conditions such as hypothermia, heatstroke, and bradycardia.
This system is particularly helpful for remote health monitoring, allowing medical professionals to track
patients' vital signs in real time without physical presence. Emergency alerts are triggered when sensor values
exceed defined thresholds, notifying both patients and doctors for immediate intervention. The system
supports early detection of health issues, helping individuals seek timely medical care and preventing life-
threatening situations. Its portability and affordability make it ideal for elderly patients, bedridden individuals,
and those in remote areas. Additionally, the cloud integration allows seamless data storage, analysis, and
sharing with medical professionals, enabling better diagnosis and decision-making. By supporting telemedicine,
the system reduces the need for frequent hospital visits and ensures continuous health monitoring, significantly
improving the quality and accessibility of healthcare services.

[6] The Smart Healthcare Monitoring System utilizes IoT technology to track and analyze vital signs like body
temperature, heart rate, and SpO2 in real time. It incorporates an Arduino UNO microcontroller connected to
sensors (DS18B20 for temperature and MAX30100 for heart rate and Sp02), which collect patient data and
store it in CSV format. This data is analyzed using Python and the Support Vector Machine (SVM) algorithm in
Google Colab, achieving a high prediction accuracy of 96.72% for identifying normal or abnormal health
conditions. The system enables remote monitoring, reducing the need for hospital visits, and provides early
detection of potential chronic diseases. With its portability, scalability, and user-friendly setup, it offers an
efficient and accessible healthcare solution, particularly valuable during pandemics or for patients in remote
areas.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[1042]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:07/Issue:04/April-2025

Impact Factor- 8.187

WwWWw.irjmets.com

I11. EXISTING RESEARCH CONTRIBUTION
Real-time
monitoring of health
) [0T, Arduino UNO R3, parameters like Limited parameters
Lack of real-time
health monitorin Temperature Sensor heart rate, (only heart rate,
2023 ) ) & (DS18B20), MAX30100 temperature, and temperature, and Spo2).
leading to untimely )
. . Sensor, SVM (Support Spo2, Remote health Requires hardware
medical intervention. . L o
Vector Machine) status prediction. setup and connectivity
High accuracy
(96.72%).
Real-time remote )
, L Dependence on internet
Need for real-time , monitoring of i
. ) Raspberry Pi, IoT Sensors , connectivity for data
monitoring of patient patient health. o
. (body temperature, heart transmission.
health conditions, Emergency alerts .
2023 . rate, blood pressure, ECG, Limited by Raspberry
particularly for i when thresholds are o :
) fall detection), MQTT Pi's processing power
elderly or chronic exceeded.
i Protocol for large-scale
patients Portable and cost- o
, , applications.
effective solution.
There is a need for a
reliable remote IoT-based patient
L , o ) The system faces
monitoring solution monitoring system using The system enables . .
i o S potential data security
that allows patients to | Raspberry Pi 3,integrated remote monitoring, . .
be monitored from o blood i lobal risks due to reliance on
2019 . . with sensors(bloo provi 1ng g oba the internet connectivity
home, improving pressure, temperature, accessibility to for real-time
convenience and ECG)GSM module for alerts, patient data for -
, ) monitoring.
reducing healthcare and a MYSQL database for medical experts.
expenses. data storage.
I i d Visualizes health
ficonvenience an Arduino Uno(interface with 1su.a izes hea Sensor accuracy affected
cost of frequent , data in an easy-to- ,
. o sensor),Raspberry Pi, by environmental and
2019 hospital visits for i . . understand . .
. Android studio, Arduino . . physical factors, needing
basic health check- graphical format via ) .
IDE. . frequent calibration.
ups. an Android app.
Difficulty in accessing
health duetolack | S 0 turation, User-
ealthcare due to lac ensors(Oxygen saturation . ser Dependent on Bluetooth
of body temperature, and friendly,portable,and . ]
2019 . . . connectivity, which has
transportation,time,or blood pressure),Arduino, marketable system o
. . limited range.
resources in Bluetooth HC-05. design.
rural/urban areas.
Challenges in
continuous
monitoring of Scalable svstem with Relies on stable internet
patients due to the Raspberry Pi 3,GSM Y . and GSM connectivity
2017 i global accessibility :
need for physical Module,Python,PHP,MySQL. for real-time
through the web. . .
presence of functionality.
healthcare
professionals.
www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[1043]




TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:07/Issue:04/April-2025 Impact Factor- 8.187 WwWWw.irjmets.com

IV. CONCLUSION

Addressing data privacy and security, block chain technology can be integrated to ensure tamper-proof and
secure data handling, safeguarding sensitive patient information. To overcome sensor limitations, advanced,
multi-functional sensors capable of monitoring additional health parameters such as blood glucose, respiratory
rate, and BMI can be incorporated, providing a more comprehensive health monitoring solution. Connectivity
challenges in remote areas can be mitigated by leveraging emerging technologies like 5G, cognitive radio
networks, or satellite-based communication systems, ensuring real-time functionality even in underserved
regions. The user experience can be significantly enhanced by developing intuitive mobile applications with
features like live chat for real-time doctor consultations, multilingual support, and customizable alerts for
emergencies.
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