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Abstract—The Pressure ulcers and skin damage are 

common complications faced by patients with limited 

mobility, particularly those who are bedridden for 

extended periods. This project presents an automated 

system designed to enhance patient comfort and prevent 

skin damage by monitoring sweat levels and dynamically 

adjusting the bed’s surface to maintain optimal 

conditions. It integrates a sweat sensor, temperature 

sensor, and pressure sensors with an PIC16F877A 

microcontroller, which continuously monitors these 

parameters and controls the motor driver for bed 

adjustments. This inflation and deflation process 

redistributes pressure and facilitates air circulation, 

reducing the risk of pressure ulcers. The microcontroller 

collects and processes sensor data locally, enabling real-

time adjustments which enhances efficiency and privacy. 

An LCD display provides updates on the patient's sweat 

status, allowing caregivers to monitor.The innovative 

combination of sweat monitoring, air circulation, and 

real-time pressure adjustment offers a proactive 

approach to skin health, marking a significant 

improvement over traditional bed management 

methods. Traditional prevention methods, such as 

repositioning patients every two hours and using 

pressure-redistributing mattresses, often fail due to low 

caregiver compliance, lack of monitoring, and 

suboptimal caregiver-to-patient ratios. This approach 

aims to provide a proactive and efficient method for 

pressure ulcer prevention, improving patient care and 

supporting healthcare providers in maintaining 

adherence to repositioning protocols. 

 

Index Terms—Pressure Ulcer, Microcontroller, Inflation 

and Deflation, Sensors 

 

I. INTRODUCTION 

 

A smart pressure ulcer prevention system for 

hospitalized patients is designed to monitor, analyze, 

and prevent the development of pressure ulcers  

(bedsores) in individuals with limited mobility. This 

system typically incorporates sensors, software to 

continuously assess patients pressure points, skin 

condition, and other risk factors in real time. This 

system improves patient comfort, safety, and care 

efficiency by offering a proactive approach to pressure 

ulcer prevention, helping reduce hospital stay times 

and associated healthcare costs. 

Pressure ulcers and skin damage are significant health 

concerns for bedridden patients, particularly those 

with bedridden, as they lead to severe discomfort, 

infections, and prolonged hospital stays. Existing bed 

systems and patient care technologies have aimed to 

improve patient comfort and skin health by enabling 

pressure relief. The traditional approaches to 

addressing these issues have limitations, particularly 

in the continuous, real-time adjustment to 

environmental factors, such as sweat and pressure 

points, that contribute to skin breakdown. 

 

II. LITERATURE SURVEY 

 

Paper [1] Smart Pressure Ulcer Prevention System 

Using IoT and AI (Chen et al., 2020) This study 

presents an IoT-based system that continuously 

monitors pressure distribution in bedridden patients 

using pressure sensors and AI algorithms. The system 

automatically adjusts bed positioning to prevent 

prolonged pressure on specific areas, reducing the risk 

of ulcers. The authors highlight the effectiveness of 

real-time monitoring in reducing ulcer occurrence and 

improving patient comfort. Key Insight: IoT and AI 

integration enhances automation, but challenges 

remain in terms of cost-effectiveness and system 

adaptability for diverse medical conditions. 

Paper [2] Fuzzy Logic-Based Pressure Redistribution 

System for Ulcer Prevention (Gomez et al., 2019) This 

research focuses on a fuzzy logic-based control system 

that dynamically redistributes pressure using an 

intelligent air mattress. The system considers factors 

like patient movement, weight, and body position to 

provide customized pressure relief. The study 
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demonstrates improved ulcer prevention compared to 

traditional hospital beds.  

Paper [3] Improving Pressure Injury Prevention by 

Using Wearable Sensors to Monitor Repositioning 

(Turmell et al., 2022) This study explores the use of 

wearable sensors to monitor patient repositioning in a 

medical intensive care unit. The sensors provided 

visual cues to nursing staff about patients' positions 

and repositioning needs, aiming to enhance 

compliance with repositioning protocols. The findings 

indicated that visual cueing through wearable sensors 

significantly increased compliance with repositioning 

schedules, thereby potentially reducing the incidence 

of pressure injuries. 

Paper [4] Smart Monitoring Pad for Prediction of 

Pressure Ulcers with Therapeutic Feedback 

Mechanism (Al-Halhouli et al., 2020) This research 

presents a smart monitoring pad equipped with 

multiple sensors to continuously and non-invasively 

monitor vital signs related to pressure ulcer 

development. The system predicts the onset of 

pressure ulcers and employs a therapeutic feedback 

mechanism using electrical stimulation to enhance 

local blood flow, thereby preventing ulcer formation. 

The study's results indicate that continuous monitoring 

and timely therapeutic intervention can effectively 

prevent pressure ulcers in immobile patients.  

Paper [5] Integration of Wearable Sensors in Ulcer 

Prevention Systems (Huang et al., 2023) This paper 

reviews the role of wearable sensors in continuous 

pressure monitoring. It suggests that integrating 

pressure-sensing wearables with hospital bed systems 

can provide more personalized and accurate ulcer 

prevention strategies. The study also highlights the 

potential of combining wearable technology with AI 

for predictive analytics. Key Insight: Wearable sensor 

integration enhances real-time monitoring, but patient 

comfort and data privacy concerns need further 

research. 

The reviewed studies highlight the effectiveness of 

fuzzy logic, and sensor networks in preventing 

pressure ulcers in hospitalized patients. While these 

technologies significantly improve patient care and 

ulcer prevention, challenges such as cost, scalability, 

connectivity, and maintenance still need to be 

addressed.  

 

 

 

III. METHODOLOGY 

 

The proposed system is designed to address the 

challenge of managing excessive perspiration in 

bedridden or immobile patients, a common issue in 

healthcare settings. By incorporating an automated 

monitoring and response mechanism, the system 

continuously assesses sweat levels, offering real-time 

data and enabling immediate interventions when 

excessive perspiration is detected. This proactive 

approach aims to improve patient comfort, reduce the 

risk of skin issues like pressure ulcers, and enhance 

overall care efficiency. 

 
 

3.1 System Initialization  

The Smart Pressure Ulcer Prevention System begins 

its operation with a stable and regulated power supply. 

A step-down transformer converts the incoming 230V 

AC power to 12V AC, which is then rectified using 

diodes to obtain a 12V DC output. To ensure the safe 

and efficient operation of the microcontroller and 

connected components, a voltage regulator further 

steps down this DC voltage to 5V. This regulated 5V 

supply powers the PIC16F887A microcontroller and 

other sensors, ensuring smooth and uninterrupted 

functionality. The initialization process also involves 

system checks where all components undergo a brief 

self-diagnostic test before beginning real-time 

monitoring. 

 

3.2 Microcontroller-Based Control System  

At the core of the system, the microcontroller 

functions as the decision-making unit, interfacing with 

various sensors to process real-time data. The 

microcontroller continuously gathers input from 
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temperature, pressure, moisture, and tactile sensors 

positioned throughout the patient’s bed. Based on the 

collected data, the microcontroller determines when 

and how to adjust the bed’s surface to prevent 

excessive pressure on specific areas of the patient’s 

body. Additionally, the microcontroller controls the 

activation of air circulation mechanisms, ensuring 

dynamic weight redistribution and personalized 

comfort adjustments. 

 

3.3 Sweat and Moisture Monitoring System  

The sweat and moisture sensor play a crucial role in 

preventing prolonged exposure to damp surfaces, 

which can lead to skin maceration and increase the risk 

of ulcers. These sensors continuously measure the 

level of perspiration on the patient’s skin. If excessive 

moisture is detected, the microcontroller activates the 

air circulation system to facilitate drying and maintain 

a comfortable sleeping environment. The automated 

response ensures that the patient remains dry, reducing 

the likelihood of skin irritation and infections caused 

by prolonged dampness. 

 

3.4 Dynamic Air Circulation Mechanism  

A critical component of the system is the pump driver, 

which regulates air circulation through inflatable air 

bladders embedded in the bed. The pump dynamically 

adjusts inflation and deflation based on the sensor 

inputs, ensuring uniform pressure distribution across 

the patient’s body. By periodically changing the 

support areas, the system effectively reduces 

prolonged pressure on any single body region, 

significantly lowering the risk of ulcer formation. The 

pump operates in response to real-time pressure 

readings, ensuring continuous comfort and effective 

weight redistribution. 

 

3.5 Pump Driver for Air Circulation  

The pump driver is responsible for inflating and 

deflating the air bladders within the bed. The system 

uses this dynamic adjustment to redistribute the 

patient’s weight and provide relief from prolonged 

pressure on any single body area, thereby preventing 

the formation of pressure ulcers. The pump driver is 

activated periodically by the microcontroller, ensuring 

the bed surface adjusts based on the patient's 

movement, providing consistent pressure relief. 

 

 
 

The implementation of automated systems in 

healthcare settings has the potential to significantly 

reduce the burden on healthcare providers while 

improving patient outcomes. By reducing the need for 

manual intervention and increasing the consistency of 

care, these systems enhance both patient comfort and 

caregiver efficiency. This section will discuss the 

benefits of automated pressure ulcer prevention 

systems in terms of healthcare worker productivity, 

patient comfort, and overall care quality.   

 

IV. TECHNOLOGICAL ADVANCEMENT 

 

With the advent of modern technology, there has been 

a move toward more automated systems to address 

pressure ulcer prevention. The integration of sensors 

with automated systems provides continuous 

monitoring and proactive intervention. This section 

will discuss the latest advancements in sensor 

technologies, including temperature, pressure, and 

sweat sensors, and their role in the automated 

prevention of pressure ulcers.  

4.1 Importance of Monitoring Pressure Levels 

Sweat accumulation can exacerbate the development 

of pressure ulcers by causing moisture-related skin 

breakdown. Moisture, combined with pressure, 

friction, and shear, creates an environment conducive 

to skin injury. This section highlights the importance 

of sweat and pressure level monitoring in preventing 

pressure ulcers. Research has shown that monitoring 

and managing moisture levels through advanced 

sensors can significantly reduce the risk of skin 

damage. This section will explore the role of 

temperature sensors, pressure sensors, and sweat 

sensors in preventing skin damage by providing real-

time data. 
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V. RESULTS AND DISCUSSION 

 

The system successfully mitigates the risk of pressure 

ulcers by continuously adjusting the bed surface in 

response to the patient's position, temperature, 

moisture levels, and pressure distribution.  

The PIC16F877A microcontroller efficiently 

processes sensor data and triggers automated 

responses, ensuring that no single body area 

experiences prolonged pressure.  

The moisture and temperature sensors further enhance 

patient comfort by maintaining an optimal 

environment, preventing excessive sweating and 

overheating. 

 

 
 

By combining sweat detection, air circulation, 

temperature and pressure monitoring, and real-time 

data processing, the system ensures optimal patient 

comfort and skin health.  

The role of the microcontroller, in combination with 

other sensors and components like the PIC16F877A, 

pump driver, and sensors, ensures a comprehensive, 

proactive, and automated approach to pressure ulcer 

prevention. This methodology enhances patient well-

being, reduces caregiver intervention, and improves 

the quality of healthcare delivery. 

 

 
 

VI. FUTURE/CONCLUSION 

 

The Smart Pressure Ulcer Prevention System has 

significant potential for future advancements, driven 

by emerging technologies such as the Internet of 

Things (IoT), artificial intelligence (AI), wireless 

communication, and advanced user interfaces.  

By integrating these innovations, the system can be 

further enhanced to provide improved patient care, 

better automation, and more efficient monitoring. 

Below are the key future developments that can be 

incorporated into this system.  

 

6.1 IoT Integration for Remote Monitoring via Mobile 

Apps 

One of the most promising advancements in this 

system is the integration of IoT, allowing real-time 

remote monitoring of patient conditions via mobile 

applications. By connecting the system to a cloud-

based network, healthcare providers can access patient 

data such as pressure distribution, temperature, and 

moisture levels from anywhere.  
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Mobile applications can provide alerts and 

notifications in case of abnormal readings, enabling 

timely intervention. Caregivers and family members 

can also monitor patient conditions remotely, ensuring 

continuous care even when they are not physically 

present. IoT-enabled remote monitoring reduces the 

need for frequent bedside checks, improving hospital 

efficiency and enhancing patient safety. Additionally, 

historical data collected in the cloud can be analysed 

to detect long-term trends and make data-driven 

decisions for patient care improvements. 

Additionally, the reduction of manual repositioning 

efforts by caregivers decreases workload while 

ensuring consistent care. This system not only 

enhances patient safety but also aligns with modern 

healthcare trends focusing on automation and smart 

medical technologies. Future improvements could 

involve wireless connectivity for remote monitoring 

and AI-based predictive analytics to enhance its 

adaptive capabilities, further revolutionizing pressure 

ulcer prevention in healthcare settings. 
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