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Abstract- Paralyzed patients often face significant challenges 

in communicating their needs and receiving timely medical 

attention. This project presents an IoT-based healthcare 

system designed to enhance patient care and monitoring. The 

system incorporates RFID-enabled buttons that allow patients 

to send signals for assistance, which are processed by a 

microcontroller and transmitted via the Internet of Things 

(IoT). Healthcare providers and caregivers receive instant 

mobile notifications, ensuring a swift response to patient 

requests. Additionally, the system can monitor vital signs (if 

sensors are integrated), further improving medical 

supervision. This solution enhances patient autonomy, reduces 

caregiver workload, and ensures continuous healthcare 

support, making it highly beneficial in both hospitals and 

home care settings. 

 

I. INTRODUCTION 

 

 A Patient Monitoring System is a technology-

driven solution designed to continuously track and record a 

patient’s vital health parameters in real-time. This system 

plays a crucial role in modern healthcare by enabling early 

detection of abnormalities and ensuring timely medical 

intervention. It primarily relies on a network of sensors, 

display units, wireless communication devices, and 

microcontrollers to function efficiently. 

 

The sensor network is responsible for collecting 

critical health data, including heart rate, body temperature, 

and muscle activity. These sensors act as transducers, 

converting physical health metrics into digital signals for 

further processing. Once the data is gathered, it is displayed on 

LCD screens or Human-Machine Interfaces (HMI), 

allowing medical professionals and caregivers to monitor the 

patient’s condition in real-time. 

 

To facilitate seamless communication, the system 

integrates wireless communication technologies such as Wi-

Fi, Bluetooth, or Zigbee. These modules ensure that patient 

data is transmitted to healthcare providers or mobile 

applications, enabling remote monitoring and real-time 

notifications in case of emergencies. At the core of the system 

is a microcontroller unit (MCU), which processes sensor 

inputs, manages data transmission, and triggers alerts when 

abnormal readings are detected. 

 

By combining these essential components, a smart 

patient monitoring system enhances healthcare services by 

reducing the need for constant human supervision while 

improving response times for medical emergencies. This 

technology not only increases the efficiency of patient care but 

also provides a reliable and automated approach to health 

monitoring, making it an invaluable asset in both hospital and 

home-care settings. 

 

II. LITERATURE SURVEY 

 

Smart healthcare is essential for patients requiring 

continuous monitoring, especially outside hospital settings. It 

is particularly valuable in rural areas where access to advanced 

medical facilities is limited, allowing nearby clinics to share 

patient health updates with city hospitals. This study 

introduces an intelligent health monitoring system that 

employs biological sensors to track a patient's condition and 

provide real-time online notifications. An Arduino Uno 

microcontroller reads data from these sensors and displays it 

on an LED screen for easy observation. 

 

Key health indicators such as pulse rate, body 

temperature, and moisture levels play a vital role in 

diagnosing conditions and planning treatments. However, 

collecting these vital signs from a large number of patients can 

be time-consuming and prone to inaccuracies, leading to 

potential false positives. To address this issue, a real-time, 

digitally calibrated health monitoring system is proposed. 

This system captures and transmits data for expert analysis, 

improving accuracy and efficiency in medical tracking. 

 

Additionally, the collected data is uploaded to a web-

based platform, enabling remote access via smartphones. An 

Android application has been developed, allowing caregivers 

and family members to monitor the patient’s health details 

conveniently. The system integrates IoT-based remote 

monitoring, displaying vital parameters like blood oxygen 

levels, body temperature, and IV fluid levels using a load 



IJSART – Volume 11 Issue 4 – APRIL 2025                                                                                            ISSN [ONLINE]: 2395-1052 

 

Page | 656                                                                                                                                                                     www.ijsart.com 

 

cell sensor. An oximeter is included to track oxygen 

saturation levels, helping detect any abnormalities. 

 

The proposed system encompasses multiple 

healthcare monitoring solutions, including a heartbeat 

monitoring system, medication reminders, IV drip level 

tracking, and electronic support for paralysis patients. 

These technologies enable remote patient monitoring 

through sensors and mobile communication, ensuring 

timely medical assistance and improved healthcare 

management. 

 

III. BLOCK DIAGRAM 

 

 
 

The diagram illustrates a health monitoring system 

utilizing NodeMCU as the core processing unit, connected to 

various biomedical sensors. These sensors include flex 

sensors, a respiratory sensor, a pulse rate sensor, and a 

temperature sensor, each playing a crucial role in tracking 

different health parameters. The flex sensors monitor body 

movements, while the respiratory sensor measures breathing 

patterns. The pulse rate sensor tracks heart rate, and the 

temperature sensor records body temperature. The data 

collected from these sensors is processed by NodeMCU and 

transmitted to the cloud for further analysis and storage. If any 

irregularities are detected, an alert message is generated to 

notify caregivers or medical professionals for timely 

intervention. This system facilitates real-time health 

monitoring, making it highly beneficial for remote patient 

care, elderly health management, and early detection of 

medical conditions, ensuring prompt medical assistance when 

required. 

 

Components and Functionality: 

 

1. Input Sensors: 

o Flex Sensor 1 & Flex Sensor 2: Detect 

body movement or joint flexibility. 

o Respiratory Sensor: Monitors breathing 

rate and patterns. 

o Pulse Rate Sensor: Measures heart rate. 

o Temperature Sensor: Records body 

temperature. 

2. Processing Unit (NodeMCU): 

o Collects real-time data from sensors. 

o Processes and transmits the information to 

the cloud for analysis. 

3. Output & Communication: 

o Cloud Storage: Saves and analyzes health 

data for remote monitoring. 

o Alert System: Sends notifications if any 

abnormal readings are detected, allowing 

quick medical intervention. 

 

Working Mechanism: 

 

The sensors continuously track vital health 

parameters and send the data to NodeMCU, which processes 

the information and transmits it to the cloud. If any 

irregularities are found, an alert message is generated to 

inform medical personnel or caregivers. 

 

This system is beneficial for remote health 

monitoring, early disease detection, and patient safety, 

particularly for the elderly or individuals with chronic 

illnesses. 

 

IV. OVERVIEW OF EMBEDDED SYSTEMS 

 

An embedded system is a specialized computing 

system designed to perform a specific function within a larger 

device. Unlike general-purpose computers, embedded systems 

are optimized for dedicated tasks, making them more efficient, 

reliable, and suitable for real-time applications. These systems 

are widely utilized in healthcare, automotive industries, 

consumer electronics, industrial automation, and 

telecommunications due to their ability to operate with 

minimal human intervention. 

 

An embedded system is composed of both hardware 

and software components that work together to execute 

predefined operations. The hardware typically includes a 

microcontroller or microprocessor, memory units, 

input/output interfaces, and communication modules. On the 

other hand, the software is often developed using firmware 

or real-time operating systems (RTOS), which help manage 

data processing, decision-making, and control of connected 

devices. 

 

These systems can function as standalone units or 

be networked with other devices for data exchange. 

Standalone embedded systems operate independently, while 

networked embedded systems communicate through wired 
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or wireless connections, forming part of the Internet of 

Things (IoT). They are used in both simple applications, such 

as household appliances and digital clocks, and complex 

systems like automated medical devices, automotive control 

systems, and industrial robots. 

 

Some defining features of embedded systems include 

real-time functionality, energy efficiency, compact size, 

and durability. Since they are designed for specific 

operations, they ensure optimal performance with minimal 

computational resources. As technology advances, embedded 

systems continue to evolve, incorporating artificial 

intelligence, edge computing, and improved connectivity to 

enhance automation and intelligent decision-making. 

 

V. PROBLEM STATEMENT 

 

health status of each admitted patient. Additionally, the 

physical distance between doctors and patients can negatively 

impact the quality of care, as timely medical attention is often 

crucial in life-threatening situations. 

 

VI. SYSTEM ANALYSIS 

 

6.1 Existing Systems: 

 

Current healthcare monitoring systems utilize 

multiple sensors, such as those for blood pressure, 

temperature, pulse, and ECG, to track a patient's health. Some 

systems also allow patients to send messages to caregivers or 

family members. However, many of these systems lack real-

time monitoring capabilities, leading to delays in 

communication between patients and caregivers. 

 

6.2 Limitations of Existing Systems: 

 

 Lack of real-time access to patient health data. 

 Digital devices used for data collection do not always 

provide continuous connectivity. 

 Available systems are often slow and inefficient in 

operation. 

 

6.3 Proposed System: 

 

To address the inefficiencies and delays in existing 

systems, we have developed an IoT-enabled health monitoring 

system using Arduino for paralysis patients. This system 

utilizes flex sensors that allow patients to send pre-

programmed messages through simple movements. It 

continuously tracks vital parameters such as heart rate, body 

temperature, and motion, updating this data on a web 

platform. This enables the patient to easily communicate basic 

needs, such as requesting water, food, or assistance. 

 

Role of IoT in Healthcare: 

 

IoT enhances healthcare by improving accessibility 

to medical attention while reducing maintenance efforts. The 

advancement of mobile technology and cloud-based health 

services has significantly improved patient care and 

communication. IoT integrates a network of connected devices 

that facilitate remote monitoring, data analysis, and real-time 

alerts. Its structure includes five essential layers: 

 

 Perception Layer: Collects data using sensors. 

 Network Layer: Manages data transmission. 

 Middleware Layer: Processes data. 

 Application Layer: Provides data analytics and 

insights. 

 Business Layer: Supports decision-making based on 

data. 

 

By leveraging IoT, healthcare systems become more efficient, 

ensuring better patient monitoring and timely medical 

assistance. 

 

VII. PROPOSED METHODOLOGY 

 

The sensors in the system will be used to mine the 

patients' pressure and temperature. The physician is qualified 

toprovide adequate medical advice. IoT devices that are 

regularly utilized by patients with disabilities require 

closersupervision. Monitoring strategies have been gathered 

with the aid of the sensors to make sure that patients who 

arerecommended to the physicians are consistently moving 

items. As a result, the quality of care is raised. In the end, 

thisleads to medical costs. 

 

Four flex sensors have been incorporated into the 

system, and distinct messages have been planted into each 

one. Whenthe system is turned on, the patient can bend the 

finger in the direction of their want. These sensors are linked 

to an Arduino board, which enables it to read input and 

leverage the Internet of Things.  

 

In this case, a GSM module is used tosend a message 

to the designated number. Other sensors include body fall 

detection, temperature, and pulse, all of which aid in patient 

care. With this system, requirements can be easily 

communicated, continuous monitoring can beaccomplished, 

and the output of the sensors is shown on a webpage. 
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Because of this, the caregiver needs to be aware of 

the patient's needs and adjust their assistance accordingly. 

Thissystem includes a temperature, humidity, and pulse meter; 

the sensors are designed to be used in gloves or byindividuals 

with special needs. 

 

 If the patient is on the floor or has a higher- than-

normal pulse rate, the system willsound a warning through a 

buzzer, alerting the caregiver to the patient's severe condition. 

This inexpensive, easy-to-usedevice can help treat individuals 

who are paralyzed 
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