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ABSTRACT 

Personalized blood pressure control has become a critical component in modern healthcare, 

especially with the increasing prevalence of hypertension and cardiovascular diseases worldwide. 

Traditional blood pressure management methods often rely on generalized treatment protocols, 

which may not effectively address individual patient variability. This project proposes a machine 

learning-based approach for personalized blood pressure control integrated with remote patient 

monitoring systems. 

The proposed system leverages advanced machine learning algorithms to analyze patient-specific 

data such as age, lifestyle habits, medical history, medication adherence, and real-time physiological 

parameters collected through wearable devices and IoT-enabled sensors. By continuously monitoring 

and processing this data, the system predicts blood pressure trends and identifies potential risks in 

advance. It provides personalized recommendations for medication adjustments, dietary changes, and 

lifestyle modifications, thereby enhancing treatment accuracy and effectiveness. 
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I. INTRODUCTION 

Hypertension, commonly known as high blood 

pressure, is one of the most prevalent chronic 

health conditions worldwide and a leading 

cause of cardiovascular diseases such as heart 

attack, stroke, and kidney failure. According 

to the World Health Organization, a 

significant portion of the global population 

suffers from uncontrolled blood pressure due 

to lack of continuous monitoring and 

inadequate personalized treatment. Traditional 

healthcare systems rely heavily on periodic 

clinical visits and generalized treatment 

approaches, which often fail to capture the 

dynamic nature of blood pressure variations in 

individuals. 

With the rapid advancement of digital 

healthcare technologies, there has been a 

growing shift toward remote patient 

monitoring and personalized medicine. The 

integration of Internet of Things (IoT) devices, 

wearable sensors, and cloud computing has 

made it possible to continuously collect real-

time health data from patients outside clinical 

settings. However, merely collecting data is 

not sufficient; there is a need for intelligent 

systems that can analyze this data effectively 

and provide actionable insights. 

Machine learning plays a crucial role in 

addressing this challenge by enabling systems 

to learn patterns from historical and real-time 

data. 

II. LITERATURE REVIEW 

Recent advancements in healthcare technology 

have significantly improved the management 

of chronic diseases such as hypertension 

through the integration of machine learning 

and remote monitoring systems. Several 

studies have explored the use of data-driven 

techniques to enable personalized blood 

pressure control and early detection of 

cardiovascular risks. 

One of the early works by Pedro J. Carreiro 

focused on the application of predictive 

analytics for hypertension management. The 

study utilized regression-based models to 

analyze patient data and predict future blood 

pressure trends. The results demonstrated that 

machine learning models can outperform 

traditional statistical approaches in identifying 

high-risk patients and supporting timely 

medical intervention. 

Another important contribution by Mihaela 

van der Schaar emphasized personalized 

treatment strategies using patient-specific 

datasets. The research introduced adaptive 

learning models that continuously update 

predictions based on new patient data. This 

approach significantly improved treatment 

accuracy and patient outcomes compared to 

static models. 

mailto:ijesatj@gmail.com
http://www.ijesat.com/


 

International Journal of Engineering Science and Advanced Technology (IJESAT) 

Vol 26 Issue 05 (May) 2026 
Received: 10-3-2026                                            Accepted: 21-4-2026                                Published: 07-5-2026 

 

 
   

Pg. 637 

2250-3676   

A study conducted by Suchi Saria highlighted 

the importance of integrating wearable devices 

and remote monitoring systems. The research 

demonstrated how real-time data collected 

from IoT-enabled sensors can be used to 

monitor vital signs, including blood pressure, 

and detect anomalies at an early stage. The 

system also provided automated alerts to 

healthcare providers, reducing response time 

in critical situations. 

  

 

EXISTING SYSTEM 

The existing system for blood pressure 

monitoring and management primarily relies 

on conventional clinical practices and periodic 

patient check-ups. In this approach, patients 

measure their blood pressure using manual or 

digital sphygmomanometers at home or during 

hospital visits, and the readings are recorded 

either manually or in basic digital formats. 

Healthcare providers analyze these readings 

during scheduled consultations and prescribe 

medications or lifestyle changes based on 

generalized medical guidelines. This system 

lacks continuous monitoring and does not 

account for real-time fluctuations in blood 

pressure caused by stress, physical activity, or 

environmental factors. 

Moreover, traditional systems do not utilize 

advanced data analytics or machine learning 

techniques to provide personalized treatment. 

The decision-making process is largely 

reactive rather than proactive, meaning 

interventions occur only after symptoms or 

complications arise. Remote patient 

monitoring, if available, is often limited to 

simple data transmission without intelligent 

analysis or predictive capabilities. 

Additionally, there is minimal integration of 

wearable devices and IoT technologies, 

resulting in incomplete patient data and 

reduced accuracy in diagnosis and treatment 

planning. 

PROPOSED SYSTEM 

The proposed system introduces an intelligent 

and personalized blood pressure control 

framework using machine learning integrated 

with remote patient monitoring technologies. 

Unlike traditional approaches, this system 

continuously collects real-time physiological 

data from patients through wearable devices 

and IoT-enabled sensors, including blood 

pressure, heart rate, physical activity, and 

sleep patterns. This data is transmitted to a 

centralized cloud-based platform where it is 

securely stored and processed. 

Machine learning algorithms such as 

regression models, decision trees, and neural 

networks are employed to analyze historical 
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and real-time patient data. These models 

identify patterns, predict future blood pressure 

trends, and detect potential abnormalities at an 

early stage. Based on these predictions, the 

system provides personalized 

recommendations, including medication 

adjustments, dietary suggestions, and lifestyle 

modifications tailored to each individual 

patient. 

The system also incorporates a remote 

monitoring dashboard for healthcare 

providers, allowing them to track patient 

health status in real-time. Automated alert 

mechanisms notify both patients and doctors 

when abnormal blood pressure levels are 

detected, enabling timely medical intervention. 

Additionally, the system includes a mobile or 

web application interface through which 

patients can view their health reports, receive 

reminders, and communicate with healthcare 

professionals. 

METHODOLOGY 

The methodology of the proposed 

personalized blood pressure control system is 

designed to integrate data collection, 

preprocessing, machine learning analysis, and 

real-time monitoring to provide accurate and 

individualized healthcare solutions. The 

process begins with continuous data 

acquisition from patients using wearable 

devices and IoT-enabled sensors. These 

devices capture vital parameters such as blood 

pressure, heart rate, physical activity, sleep 

patterns, and other relevant health indicators. 

The collected data is transmitted securely to a 

cloud-based storage system for further 

processing. 

In the next phase, data preprocessing is 

performed to handle missing values, remove 

noise, and normalize the data for consistency. 

Feature extraction and selection techniques are 

applied to identify the most relevant attributes 

that influence blood pressure variations. This 

ensures that the machine learning models are 

trained on high-quality and meaningful data, 

improving their performance and accuracy. 

Following preprocessing, machine learning 

models such as linear regression, decision 

trees, random forests, and neural networks are 

trained using historical patient data. These 

models learn patterns and relationships 

between various health parameters and blood 

pressure levels. Once trained, the models are 

used to predict future blood pressure trends 

and classify patients into different risk 

categories, such as normal, pre-hypertensive, 

or hypertensive. 

 

VI. SYSTEM MODEL 
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SystemArchitecture 

 

 

 

III. RESULTS AND DISCUSSIONS 

 

 

 

 

 

 

VIII. CONCLUSION 

The proposed system for personalized blood 

pressure control using machine learning and 

remote patient monitoring presents an efficient 

and intelligent solution for managing 

hypertension. By integrating IoT-enabled 

wearable devices with advanced machine 

learning algorithms, the system enables 

continuous monitoring and accurate prediction 

of blood pressure trends. This allows for early 

detection of abnormalities and timely 

intervention, significantly reducing the risk of 

severe cardiovascular complications. 

Unlike traditional methods, the system focuses 

on personalized healthcare by analyzing 

individual patient data and providing 

customized recommendations related to 

medication, diet, and lifestyle. The real-time 

communication between patients and 

healthcare providers enhances patient 

engagement and ensures better adherence to 

treatment plans. Additionally, the use of 
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cloud-based infrastructure ensures scalability, 

data accessibility, and efficient management of 

large volumes of health data. 

Overall, the system improves the quality of 

healthcare delivery by shifting from reactive to 

proactive treatment. It reduces hospital visits, 

minimizes healthcare costs, and supports data-

driven clinical decisions. The integration of 

machine learning with remote monitoring 

technologies demonstrates great potential in 

transforming modern healthcare systems and 

provides a reliable approach for effective and 

personalized blood pressure management. 

 

IX. FUTURE WORK: Future work for this  

The proposed personalized blood pressure 

control system can be further enhanced by 

incorporating more advanced technologies and 

expanding its capabilities. Future work may 

focus on improving prediction accuracy by 

integrating deep learning models such as 

recurrent neural networks (RNNs) and long 

short-term memory (LSTM) networks, which 

are highly effective in analyzing time-series 

health data. These models can better capture 

temporal patterns in blood pressure variations 

and provide more precise long-term 

predictions. 

Another important direction is the integration 

of additional health parameters such as blood 

glucose levels, cholesterol, ECG signals, and 

stress indicators to develop a comprehensive 

multi-parameter health monitoring system. 

This would enable holistic patient analysis and 

improve the effectiveness of personalized 

treatment plans. The system can also be 

enhanced by incorporating natural language 

processing (NLP)-based chatbots to provide 

real-time assistance, answer patient queries, 

and improve user engagement. 

Future improvements may include the use of 

edge computing to process data locally on 

wearable devices, reducing latency and 

dependency on cloud infrastructure. 

Additionally, integrating the system with 

electronic health records (EHRs) and hospital 

management systems can enable seamless data 

sharing and improve clinical decision-making. 

Security and privacy can be strengthened by 

implementing advanced encryption techniques 

and blockchain-based data management to 

ensure secure and tamper-proof storage of 

sensitive medical data. Furthermore, the 

development of mobile applications with 

voice-based interaction and multilingual 

support can make the system more accessible 

to a wider population. 
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