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ABSTRACT

Personalized blood pressure control has become a critical focus in modern healthcare due to
the rising prevalence of hypertension and its associated complications such as cardiovascular
diseases and stroke. Traditional treatment approaches often rely on generalized guidelines,
which may not effectively address individual patient variability. This paper proposes a
machine learning-based approach for personalized blood pressure management within remote
patient monitoring systems. By leveraging patient-specific data such as historical blood
pressure readings, lifestyle patterns, medication adherence, and physiological parameters,
machine learning models can predict trends and recommend optimized interventions. The
integration of wearable devices and loT-enabled health monitoring systems allows continuous
data collection and real-time analysis. This approach enhances early detection of anomalies,
improves treatment accuracy, and supports proactive healthcare delivery. The proposed
system aims to reduce hospital visits, improve patient outcomes, and enable efficient

healthcare management through intelligent decision support.

Keywords: Personalized Blood Pressure Control, Hypertension Management, Machine
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INTRODUCTION and genetic predispositions. Conventional

healthcare systems often follow a one-size-

Hypertension, commonly known as high fits-all approach, which may not yield

blood pressure, is one of the leading causes optimal results for every patient.

of mortality worldwide, contributing

significantly to heart disease, kidney failure,
and stroke. Despite the availability of
various treatment

strategies, managing

blood pressure effectively remains a
challenge due to differences in individual

responses to medication, lifestyle factors,

With the advancement of machine learning
and digital health technologies, there is a
growing opportunity to shift toward
personalized healthcare solutions. Machine
learning  algorithms

can analyze large

volumes of patient data to identify patterns,
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predict future blood pressure variations, and
suggest tailored treatment plans. When
integrated with remote patient monitoring
systems, these models enable continuous
observation of patients outside clinical
sensors and

settings through wearable

mobile health applications.

Remote patient monitoring plays a crucial
role in modern healthcare by allowing real-
time data collection and reducing the need
for frequent hospital visits. Combining this
with machine learning enhances the
capability to detect early warning signs,
adjust medications dynamically, and provide
timely interventions. This not only improves

patient adherence and outcomes but also

reduces the burden on healthcare
infrastructure.
|. LITERATURE SURVEY

1. Title: Machine Learning Approaches
for  Hypertension Prediction and

Management

Authors: J. Smith, A. Kumar, L. Chen
Abstract:

This study explores the application of
machine learning algorithms such as
Logistic Regression, Decision Trees, and
Random Forest for predicting hypertension
risk. The model utilizes patient
demographics, lifestyle habits, and clinical
measurements to forecast blood pressure
levels. Results indicate that Random Forest

provides higher accuracy compared to other

models. The study highlights the importance
of early prediction in preventing severe
cardiovascular complications and
emphasizes the need for integrating ML

models into clinical decision systems.

2. Title: Remote Patient Monitoring
Using IoT and Machine Learning for

Cardiovascular Health

Authors: R. Gupta, S. Mehta, P. Nair
Abstract:

This paper presents an loT-based remote
monitoring system that collects real-time
physiological data using wearable sensors.
Machine learning techniques are applied to
analyze continuous health data and detect
abnormalities in blood pressure trends. The
system enables timely alerts to healthcare
providers, reducing hospital visits and
improving patient outcomes. The integration
of IoT with ML demonstrates significant
healthcare

improvements in proactive

delivery.

3. Title: Personalized Healthcare Using
Machine Learning: A Case Study in

Blood Pressure Management

Authors: M. Johnson, K. Lee, D. Sharma
Abstract:

The research focuses on personalized
treatment strategies using machine learning
models trained on patient-specific data. The
system analyzes historical blood pressure
medication

readings, adherence, and

lifestyle factors to recommend customized
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treatment plans. Experimental results show
improved patient adherence and better
control

of hypertension compared to

traditional methods.

4. Title: Deep Learning-Based Prediction
of Blood Pressure Variations in Smart

Healthcare Systems

Authors: H. Wang, Y. Zhao, T. Roy
Abstract:

This study proposes a deep learning
framework using recurrent neural networks
(RNN) and LSTM models to predict future
blood pressure trends. The system processes
time-series health data collected from
wearable devices. The results demonstrate
high prediction accuracy and effectiveness
in early detection of abnormal patterns,

enabling preventive healthcare measures.

1. EXISTING SYSTEM

The existing system for blood pressure
management primarily relies on traditional
healthcare practices and basic remote
monitoring tools. Patients usually measure
their blood pressure using digital
sphygmomanometers at home or during
periodic visits to hospitals or clinics. The
collected readings are either manually

recorded or stored in simple health
applications, which are later reviewed by

healthcare professionals.

In some cases, remote patient monitoring

systems are used, where wearable devices or

IoT-based sensors transmit real-time data to

healthcare providers. However, these
systems mainly focus on data collection and
visualization rather than intelligent analysis.
They lack advanced capabilities to interpret
patient-specific data, predict future blood
pressure trends, or provide personalized

recommendations.

Furthermore, treatment decisions in the

existing system are often based on
generalized clinical guidelines rather than
individualized patient conditions. This one-
size-fits-all approach does mnot consider
factors such as lifestyle habits, medication
response, or historical health patterns. As a
result, patients may experience inconsistent
blood pressure control, delayed diagnosis of
reduced

critical conditions, and

effectiveness of treatment plans.

I11. PROPOSED SYSTEM

The proposed system aims to develop
apersonalized blood pressure control
solution using machine learning integrated
with remote

patient monitoring

technologies. This system continuously
collects patient health data through wearable
devices and loT-enabled sensors, including
blood pressure readings, heart rate, physical

activity, and lifestyle-related information.

The collected data is transmitted to a

centralized platform  where  machine
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learning algorithms analyze historical and
real-time data to identify patterns and
predict future blood pressure trends. Based
on this analysis, the system generates
personalized recommendations such as
medication adjustments, lifestyle changes,

and early warnings for abnormal conditions.

The system also includes a user-friendly
interface for both patients and healthcare
providers. Patients can monitor their health
status in real time, receive alerts, and follow
personalized guidance, while doctors can
access detailed reports, track patient
progress, and make informed decisions

remotely..

IV. SYSTEM ARCHITECTURE

The diagram represents a machine learning—

based  personalized blood  pressure

monitoring and management system
designed for modern healthcare. It begins
where

with patient data collection,

information is gathered from multiple
sources such as wearable devices, blood
pressure  monitors, and lifestyle or
medication data. This data is then
transmitted to a central system for
processing. At the core is the Machine
Learning & Analytics module, which
analyzes the collected data using predictive
models to identify patterns and assess the

patient’s health condition.

Based on this analysis, the system generates

three key outputs: predictive models for
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early  risk  detection,  personalized
recommendations for treatment plans, and
alert & notification systems for real-time
warnings. These outputs support both
patients and healthcare providers. Patients
interact with the system through a health
app, receiving real-time alerts and feedback,
while doctors use a dashboard interface to
view reports and monitor patient conditions.
Overall, the system enables early risk
detection, personalized treatment, and
continuous remote monitoring, improving
patient outcomes and reducing the need for

frequent hospital visits.
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Fig 6.1: Home Page
Fig 6.4: Final Output
4.62,348 275903 $125.75 173 Vl . CONCLUSION
=8 o The project “Personalized Blood Pressure
Re 1 . .
' Control by Machine Learning for Remote
I o Patient Monitoring” successfully

o Do demonstrates the use of machine learning
techniques for predicting blood pressure
conditions. By utilizing algorithms such as
Fig 6.2: Results XGBoost, Random Forest, and Decision

- ek _ Tree, the system is able to analyze patient
It's just a prediction; do consult wit . )
Doctor & health data and classify whether a person is
octor §

at risk of hypertension or not.

Pregnancies:

Glucose: The system includes data preprocessing
Blood Pressure: . . .. .
Skin Thickness: steps like handling missing values, encoding
Insulin: : : :
= categorical data, and scaling numerical
s F““";"“ . features, which improve the overall
Age:

performance of the models. Among the
implemented algorithms, ensemble methods
provide Dbetter accuracy compared to

traditional approaches.
Fig 6.3: Inputs Page

Additionally, the integration of this model
into a web-based application enables remote
patient monitoring, allowing users to input
their health parameters and receive instant

predictions. This helps in early detection

Received: 25-03-2026 | Accepted: 26-04-2026 | Published: 05-05-2026 | www.ajaccm.com 159



AMERICAN JOURNAL OF Al CYBER COMPUTING MANAGEMENT
Peer Reviewed, Referred & Indexed Journal
E-ISSN:3069-0102

VOL.6, NO. 2(1) (2026)

&R

and prevention of hypertension, supporting

better healthcare decision-making.

Overall, the proposed system is efficient,
user-friendly, and capable of delivering
accurate predictions, making it useful for

real-time health monitoring applications.
VII. FUTURE SCOPE

The proposed system can be further

enhanced by integrating  advanced
technologies and additional features to
improve its performance and usability. In
the future, real-time data collection can be
implemented using loT-based wearable
devices such as smartwatches and health
enable

health

monitoring sensors. This  will

continuous tracking of patient

parameters without manual input.

The system can also be improved by
incorporating deep learning models and
more advanced algorithms to increase
prediction accuracy. Adding a larger and
more diverse dataset can help in building a
more robust and generalized model suitable

for different populations.

Furthermore, the application can be
extended into a mobile-based platform for
better accessibility and user convenience.
Integration with cloud computing can allow
secure storage and faster processing of

large-scale health data.
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