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Abstract—The IoT [Internet of Things] connected the 

physical devices into the internet and communicate with 

each other to exchange and, analyzed data and 

information, and collect the information. These devices 

are embedded with sensors, software and connectivity 

protocol. Sensors are used to collect the data and the 

software is used to process and analyze the data. And 

connectivity throws such as Wi-Fi, Bluetooth, and Zig-

Bee to enable communication. The Internet of things 

(IOT) plays a vital role in health care sector also. The 

Internet of Things (IoT) is revolutionizing the healthcare 

industry by enhancing patient care, improving 

operational efficiency, and enabling remote monitoring. 

IoT devices in healthcare help collect real-time data, 

analyze it, and provide actionable insights to improve 

patient outcomes. 

 

Index Terms—IoT, Healthcare, Challenges, Security, 

Wi-Fi, Bluetooth, sensor. 

 

I. INTRODUCATION 

 

Today world facing many challenges related to public 

health issues on chronic diseases due to infection 

COVID-19. IoT in healthcare generally involves the 

connection of medical devices and systems that can 

collect data from patients and transmit it to healthcare 

providers or cloud-based platforms for analysis and 

decision-making. These devices typically include 

sensors, wearable, implants, and smart devices. IoT in 

healthcare generally involves the connection of 

medical devices and systems that can collect data 

from patients and transmit it to healthcare providers 

or cloud-based platforms for analysis and decision-

making. These devices typically include sensors, 

wearable, implants, and smart devices. 

 

APPLICATIONS OF IOT IN HEALTHCARE 

IoT in healthcare not only improves patient outcomes 

but also enhances operational efficiency, reduces 

costs, and supports preventive care. The Internet of 

Things (IoT) has significantly transformed healthcare 

by enabling real-time monitoring, data-driven 

decision-making, and improved patient care.  

A Smart Beds and IoT-enabled ICUs 

IoT-enabled hospital beds monitor patient 

movements, breathing patterns, and vital signs, 

reducing the need for manual checks and ensuring 

timely medical attention. 

B. Remote Patient Monitoring (RPM) 

IoT-enabled devices collect and transmit patient 

health data, such as heart rate, blood pressure, and 

glucose levels, to healthcare providers. This allows 

for continuous monitoring of patients with chronic 

conditions like diabetes and hypertension, reducing 

hospital visits and enabling early intervention. 

C. Wearable Health Devices 

Smart watches, fitness bands, and biosensors track 

physical activity, heart rate, oxygen levels, and sleep 

patterns. These devices help individuals manage their 

health and provide real-time alerts in case of 

abnormal readings. 

D. Smart Medical Equipment 

IoT-based medical devices, such as connected 

inhalers, smart insulin pumps, and automated 

defibrillators, enhance treatment efficiency and 

provide timely alerts for necessary interventions. 

E IoT in Emergency Response 

IoT-powered ambulance systems can transmit real-

time patient data to hospitals before arrival, enabling 

doctors to prepare for emergency treatment in 

advance. 

IoT SERVICES IN HEALTHCARE 

IoT (Internet of Things) services in healthcare are 

revolutionizing the way medical care is delivered, 

making it more efficient, accessible, and 

personalized. IoT in healthcare connects medical 

devices, sensors, and software to collect, analyses, 



© June 2025 | IJIRT | Volume 12 Issue 1 | ISSN: 2349-6002 

IJIRT 180935 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3500 

and transmit data, improving patient care and 

operational efficiency.  

A Remote Patient Monitoring (RPM) 

1) IoT-enabled devices continuously monitor patients' 

vital signs like heart rate, blood pressure, and glucose 

levels. 

2) Wearable health trackers and smart watches help 

doctors track patient health remotely. 

3) Reduces hospital visits and enables early 

detection of health issues. 

B Smart Wearable Devices 

1) Devices like fitness bands, ECG monitors, and 

smart patches collect real-time health data. 

2) They assist in managing chronic diseases like 

diabetes and hypertension. 

3) Provides users with alerts and health insights 

through mobile apps. 

C IoT-Enabled Smart Medical Devices 

1) Smart inhalers, insulin pumps, and pacemakers 

improve patient treatment. 

2) Devices communicate with healthcare providers, 

ensuring timely interventions. 

 

 

 

II. CRITICAL CHALLENGES OF IOT IN 

HEALTHCARE 

 

The adoption of IoT in healthcare brings numerous 

benefits, but it also presents several critical issues and 

challenges. Here are some of the key concerns: 

A. Data Security & Privacy Risks  

1) IoT devices generate massive amounts of 

sensitive patient data. 

2) Risk of cyber-attacks, hacking, and unauthorized 

access to health records. 

3) Need for strong encryption, secure 

authentication, and compliance with HIPAA and 

GDPR. 

B. Interoperability & Standardization  

1) Different IoT devices use different communication 

protocols, leading to integration issues. 

2) Lack of standardization makes it difficult to 

exchange data between devices and healthcare 

systems. 

3) Need for universal IoT healthcare standards. 

C. Reliability & Accuracy of IoT Devices  

1) Errors or malfunctions in IoT medical devices 

can lead to incorrect diagnoses or treatments. 

2) Regular calibration, testing, and certification of 

devices are required. 

 

III. LITERATURE REVIEW 

 

Author, Year Title Findings 

Shreshth Tuli et 

al. (2019). 

Health Fog: An Ensemble Deep 

Learning based Smart 

Healthcare System for 

Automatic Diagnosis of Heart 

Diseases in Integrated IoT and 

Fog Computing Environments 

This study introduces 'Health Fog', a system that 

combines IoT and fog computing to facilitate energy-

efficient, real-time heart disease diagnosis using deep 

learning techniques. 

Vahideh 

Hayyolalam et 

al. (2021) 

Edge Intelligence for 

Empowering IoT-based 

Healthcare Systems 

This paper discusses the integration of artificial 

intelligence with edge computing to improve energy 

efficiency and performance in IoT-based healthcare 

systems. 

 

Vijayalaxmi 

Munisamy and 

Janeshwaran 

Gunasekaran 

(2022). 

IoT Based Energy Management 

System (EMS) Using SOFAT 

Technique for Smart Grid 

Distribution System" 

This paper proposes an IoT-based EMS utilizing a hybrid 

approach combining Shuffled Shepherd Optimization and 

Feedback Artificial Tree algorithms. The system aims to 

optimally maintain power and resources in distribution 

systems by continuously monitoring data through an IoT-

based communication framework. 
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IV. CONCLUSION 

 

The integration of IoT in healthcare has significantly 

improved patient monitoring, hospital operations, and 

overall medical service efficiency. IoT-powered 

solutions such as wearable devices, smart medical 

equipment, and remote patient monitoring have 

enhanced real-time health tracking, early disease 

detection, and personalized treatment. Additionally, 

IoT enables predictive analytics and automation, 

reducing costs and improving healthcare accessibility. 

However, challenges such as data security risks, 

interoperability issues, and device reliability must be 

addressed to ensure widespread and effective 

adoption. Strengthening cyber security measures, 

establishing standardized protocols, and improving 

Supriya 

Addanke, R. 

Anandan, and P. 

Venkata 

Krishna (2022). 

IoT-Enabled Smart Healthcare 

Infrastructure Maximizes 

Energy Efficiency 

This paper proposes an optimization approach to reduce 

total network energy usage in smart healthcare systems, 

achieving a performance improvement of 57.89% 

compared to previous methods. 

 

Mahedi Hassan 

et al. (2023). 

IoT-Based Smart Health 

Monitoring System for 

Efficient Service in the Medical 

Sector" 

This paper presents a remote healthcare monitoring 

system using IoT technologies to continuously monitor 

patients' vital signs, aiming to enhance energy efficiency 

and provide better treatment in the medical sector. 

 

 

Musa Shuaib 

Yahya et al. 

(2023). 

Implementation of a Real-Time 

IoT Based Energy Management 

System 

This research introduces a real-time IoT-based Energy 

Management System (EMS) designed to reduce electrical 

bills in industrial settings. The system employs sensors 

and microcontrollers to monitor and control energy 

consumption of electrical appliances, thereby optimizing 

energy usage 

Tamilselvi et al. 

(2024) 

IoT-Based Smart Health 

Monitoring System: 

Investigating the Role of 

Temperature, Blood Pressure, 

and Sleep Data in Chronic 

Disease Management" 

This research explores an IoT-based health monitoring 

system that collects data on body temperature, pulse rate, 

sleep duration, and toilet usage frequency. The system 

utilizes the ESP8266 Wi-Fi Module to transfer data to a 

cloud server, facilitating continuous monitoring and 

management of chronic diseases. 

 

Rana, Jagdev 

Singh. (2024) 

IoT-based Computer-Generated 

Electromagnetic Radiation 

Detector–Monitoring System. 

IoT-based Computer-Generated Electromagnetic 

Radiation Detector–Monitoring System. This paper work 

is to monitor EMF radiation from Computer and other 

electronics and electrical 

Appliances. The system is mainly composed of Arduino 

Uno meter and radio frequency detector, Display unit. 

Arduino Uno work as a controller and converter for 

voltage level to 

Electric value. If the electric-filed value is greater than the 

allowed range, the electric buzzer will turn on. 

 

T. Ramyaveni 

(2024). 

An IoT-Based Smart Health 

Care System using Deep 

Learning Technique for 

Diabetes Prediction 

This study presents a smart healthcare system that 

leverages IoT and deep learning to predict diabetes, 

aiming to enhance early diagnosis and efficient 

management of the disease 
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device accuracy are critical steps toward overcoming 

these barriers. 

Future research should focus on developing more 

secure and interoperable IoT frameworks, leveraging 

artificial intelligence for data-driven healthcare 

insights, and enhancing regulatory compliance. As 

IoT technology continues to evolve, its role in 

healthcare will expand, paving the way for smarter, 

more efficient, and patient-centred medical care. 
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