( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 6, Issue 2, March 2026 impact Factor: 5.2
Design and Implementation of a Brain Stroke
Prediction and Patient—Doctor Communication
System Using Machine Learning

Prof. Leena Raut', Harsh Bhidekar?, Shriniwas Dubbewar®
'2pG Scholar, Department of Computer Application
3 Assistant Professor, Department of Computer Application
K. D. K. College of Engineering, Nagpur, Maharashtra, India
leena.raut@kdkce.edu.in, harshbhidekar.mca24f@kdkce.edu.in, Shriniwassdubbewarmca24f@kdkce.edu.in

Abstract: Stroke is one of the leading causes of death and long-term disability worldwide. Early
prediction and risk assessment can significantly reduce mortality rates and improve preventive
healthcare planning. However, many individuals remain unaware of their stroke risk due to the lack of
accessible and intelligent prediction systems. To address this issue, this project proposes a Brain Stroke
Prediction System that utilizes machine learning techniques to predict the likelihood of stroke occurrence
based on patient health parameters.

The system analyzes multiple medical attributes such as age, hypertension, heart disease status, average
glucose level, body mass index (BMI), smoking status, and other relevant clinical factors. Using a
trained machine learning model, the system processes user-provided health data and predicts whether
the person is at high or low risk of experiencing a stroke.

The application is implemented as a secure web-based system integrated with a backend database for
data storage and management. The system includes user authentication, session handling, and structured
API responses to ensure secure and reliable communication. The prediction model is trained using
historical healthcare datasets and evaluated for accuracy, precision, and reliability.

Experimental results demonstrate that the proposed system can effectively analyze risk factors and
provide early warnings for potential stroke cases. By offering an easy-to-use interface and real-time
prediction capability, the system supports preventive healthcare measures and assists medical
professionals in preliminary risk assessment.

The Brain Stroke Prediction System contributes to intelligent healthcare solutions by combining data
analytics, machine learning, and secure web technologies into a scalable and user-friendly platform..

Keywords: Brain Stroke Prediction, Machine Learning, Healthcare Analytics, Risk Assessment, Medical
Data Analysis, Predictive Modeling, Intelligent Healthcare System, Web-Based Health Application

I. INTRODUCTION

Stroke is a serious medical condition that occurs when the blood supply to a part of the brain is interrupted or reduced,
preventing brain tissue from receiving oxygen and nutrients. Within minutes, brain cells begin to die, which can lead to
permanent brain damage, disability, or even death. According to global health reports, stroke is one of the leading
causes of mortality and long-term disability worldwide. Early detection and risk prediction play a crucial role in
reducing its impact.

In many cases, stroke occurs due to preventable risk factors such as hypertension, heart disease, high cholesterol,
diabetes, obesity, smoking, and unhealthy lifestyle habits. However, individuals often remain unaware of their risk
levels until a serious medical emergency occurs. Traditional diagnosis typically requires medical examinations and
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expert consultation, which may not always be accessible in rural or underdeveloped areas. Therefore, there is a strong
need for an intelligent system that can assist in early risk assessment using available health data.

With advancements in Machine Learning and Artificial Intelligence, predictive healthcare systems have become
increasingly effective in analyzing medical datasets and identifying patterns associated with diseases. Machine learning
algorithms can process multiple health parameters simultancously and predict the likelihood of stroke based on
historical data patterns. This approach enables faster, cost-effective, and data-driven decision-making.

The Brain Stroke Prediction System is designed to predict the probability of stroke occurrence based on various health-
related attributes such as age, gender, hypertension, heart disease, average glucose level, body mass index (BMI),
smoking status, and other clinical factors. The system takes user input through a web-based interface and processes the
data using a trained machine learning model. Based on the analysis, it generates a prediction indicating whether the
person is at high or low risk of stroke.

The proposed system integrates front-end technologies for user interaction, backend processing for prediction logic,
and a secure database system for data management. Session handling and structured API responses ensure secure and
reliable communication between modules. The system is designed to be user-friendly so that even non-technical users
can easily enter their details and receive results.

The primary goal of this project is not to replace medical professionals but to provide an early warning system that
supports preventive healthcare measures. By identifying high-risk individuals in advance, timely medical consultation
and lifestyle modifications can be encouraged. This contributes to reducing stroke-related mortality and improving
overall public health awareness.

In conclusion, the Brain Stroke Prediction System combines machine learning, healthcare analytics, and web
technologies to develop a practical and scalable solution for early stroke risk assessment. The project demonstrates how
intelligent data-driven systems can play a significant role in modern healthcare applications. Traditional plant disease
detection methods rely heavily on manual observation and expert consultation. These approaches are time-consuming,
subjective, and may not be accessible to users in rural or remote areas. Moreover, agricultural experts are not always
readily available, and manual inspection becomes impractical when dealing with large numbers of plants. To overcome
these limitations, automated plant analysis systems have gained attention in recent years.

II. LITERATURE REVIEW
Stroke is one of the leading causes of mortality and long-term disability worldwide. Over the past decade, researchers
have explored various machine learning and data mining techniques to improve early prediction and diagnosis of
stroke. This section reviews important studies and existing systems related to brain stroke prediction.
Several studies have applied Logistic Regression for stroke prediction due to its effectiveness in binary classification
problems. Researchers have found that Logistic Regression performs well in analyzing medical datasets where the
target variable has two outcomes (stroke or no stroke). It provides probability-based outputs, which help in
understanding the risk percentage of stroke occurrence.
Another widely used approach is the Decision Tree algorithm, which provides a tree-like structure for classification.
Studies indicate that Decision Trees are easy to interpret and suitable for medical applications because doctors can
visually understand how decisions are made based on health parameters such as age, hypertension, and glucose level.
However, single decision trees may suffer from overfitting.
To improve accuracy, researchers have used Random Forest algorithms, which combine multiple decision trees to
produce more stable and accurate predictions. Research results show that Random Forest generally achieves higher
accuracy compared to single classifiers because it reduces variance and improves generalization.
Support Vector Machine (SVM) has also been used in stroke prediction systems. Studies show that SVM performs well
when handling complex datasets with multiple features. However, it may require higher computational power and
careful parameter tuning.
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Recent research has focused on Artificial Neural Networks (ANN) and Deep Learning techniques. These approaches
are capable of identifying complex patterns in large medical datasets. While deep learning models can achieve high
accuracy, they require large amounts of training data and computational resources.

Many existing systems rely heavily on structured hospital datasets and require professional medical input. Some
systems are limited to specific hospitals or clinical environments, making them less accessible to the general public.
Additionally, several traditional prediction systems do not provide user-friendly web interfaces, reducing usability for
non-technical users.

From the literature review, it is observed that:

* Machine learning techniques significantly improve stroke prediction accuracy.

* Ensemble methods like Random Forest perform better than single models.

* Logistic Regression remains widely used due to simplicity and interpretability.

* There is a need for accessible, web-based stroke prediction systems.

* Early risk assessment tools can support preventive healthcare strategies.

Based on these observations, the proposed Brain Stroke Prediction System applies machine learning techniques within
a secure web-based platform to provide accessible and efficient stroke risk prediction. The system aims to combine
predictive accuracy with user-friendly design to enhance preventive healthcare awareness.

plant recognition from leaf images. While these approaches demonstrate promising accuracy, they often depend on
handcrafted features or require extensive labelled datasets for training. In addition, most plant identification systems
operate as standalone solutions and do not extend their functionality to disease detection or plant health assessment,
limiting their usefulness for practical agricultural applications.

A. Stroke Prediction Using Machine Learning Techniques

Stroke prediction using machine learning has gained significant attention due to the increasing availability of healthcare
datasets. Several researchers have applied classification algorithms such as Logistic Regression, Decision Trees,
Support Vector Machines (SVM), and Random Forest to predict the likelihood of stroke occurrence.

Many studies report that Logistic Regression performs effectively in binary classification problems, especially in
medical datasets where the outcome is either stroke or no stroke. Random Forest and ensemble methods have
demonstrated higher prediction accuracy by combining multiple decision trees, thereby reducing overfitting and
improving generalization.

Although these approaches achieve promising accuracy levels, most studies focus primarily on improving model
performance metrics such as accuracy, precision, and recall. They often lack user-friendly deployment in real-world
systems and are limited to experimental or hospital-based environments.

B. Clinical Decision-Support Systems in Healthcare

To Clinical Decision-Support Systems (CDSS) have been developed to assist healthcare professionals in diagnosis and
treatment planning. These systems typically use rule-based logic, expert knowledge, or statistical models to provide
recommendations.

While CDSS tools help medical practitioners, many of them:

Require professional medical supervision

Are integrated only within hospital infrastructure

Do not provide direct access to patients

Additionally, traditional systems rely heavily on manual interpretation of patient reports rather than automated
predictive analytics. As a result, early stroke risk assessment tools for general users remain limited.
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C. Artificial Intelligence and Predictive Analytics in Medical Diagnosis

Recent advancements in Artificial Intelligence and predictive analytics have transformed medical diagnosis and disease
risk assessment. Machine learning models can analyze multiple patient attributes such as age, hypertension, glucose
level, BMI, heart disease status, and smoking habits to detect hidden patterns associated with stroke risk.

Advanced models including Neural Networks and Deep Learning techniques have been explored for medical
predictions. These models can handle complex and high-dimensional datasets. However, they often require large
volumes of data and high computational resources, making them less practical for lightweight web-based systems.
Furthermore, many Al-based healthcare systems focus only on backend prediction accuracy and do not emphasize
secure web deployment, session management, structured API communication, and user accessibility.

D. Research Gap
From the reviewed literature, it is evident that:
Many studies focus only on model accuracy rather than practical implementation.

III. PROPOSED SYSTEM
The proposed system, NeuroNest, is an Al-powered healthcare decision support platform designed to assist doctors and
patients in early stroke risk prediction, patient monitoring, and preventive healthcare management. The system provides
intelligent dashboards for both medical professionals and patients, enabling real-time risk analysis, health tracking, and
clinical decision-making.
NeuroNest is developed as a web-based application, ensuring secure access, usability, and scalability for clinical
environments.

A. System Overview

NeuroNest follows a role-based architecture with two primary user roles: Doctor and Patient.

Doctors can securely log in to monitor patient health data, view stroke risk alerts, analyze trends, and take preventive
actions. Patients can track their health metrics, receive Al-generated stroke risk predictions, and follow personalized
wellness recommendations.

The system uses Al-based predictive analysis on clinical and lifestyle parameters to estimate stroke risk and provide
early warnings.

B. System Architecture

The architecture of NeuroNest consists of the following major components:
1. Authentication & Security Module

Provides secure login functionality for doctors and patients. Ensures role-based access control and data privacy using
encrypted sessions.

2. Doctor Dashboard Module

Allows doctors to:

* View total registered patients

* Monitor urgent stroke risk alerts

* Track patient assessment history

* Access patient details and analytics

» Manage appointments and notifications

3. Patient Dashboard Module

Enables patients to:

* View their stroke risk level in real time

* Track daily health goals (hydration, steps, meditation)
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* Receive alerts and preventive recommendations

* Access medical insights shared by doctors

4. Clinical Data Entry Module

Collects patient health parameters such as:

» Age and gender

* Blood glucose level

* BMI (Body Mass Index)

* Hypertension and heart disease status

» Smoking habits, work type, and residence type

5. Stroke Risk Prediction Module

Uses Al-based predictive models to analyze clinical inputs and generate:
» Stroke risk percentage

* Risk category (Low / High)

* Visual indicators for better understanding

6. Recommendation & Alert Module

Generates personalized health recommendations and alerts for both patients and doctors based on prediction outcomes.

C. Workflow of the Proposed System

The operational workflow of NeuroNest is as follows:

1. User logs in as a Doctor or Patient.

2. Patient health data is entered or updated through the prediction form.
3. The Al model analyzes the clinical data.

4. Stroke risk percentage is calculated.

5. Results are displayed visually on dashboards.

6. Doctors receive alerts for high-risk patients.

7. Patients receive preventive care recommendations.

This workflow ensures early detection and timely intervention.

D. Key Features of the Proposed System

Secure doctor and patient login

* Al-based stroke risk prediction

* Interactive doctor and patient dashboards

* Real-time health monitoring

* Visual risk indicators and alerts

* Personalized wellness recommendations

* Scalable and web-based architecture

These features collectively enhance the usability and practicality of the system.

E. Advantages of the Proposed System

Compared to traditional healthcare systems, NeuroNest provides:
* Early stroke risk identification

* Reduced dependency on manual analysis

* Improved doctor-patient communication

* Real-time monitoring and alerts

* User-friendly interface for non-technical users

* Scalable Al integration for future expansion
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III: l METHODOLOGY
Methodology Overview

The methodology of the proposed system, NeuroNest, is designed to perform stroke risk prediction and health
monitoring in a structured and sequential manner. Unlike traditional medical assessment methods that rely solely on
manual evaluation, NeuroNest leverages Al-based predictive analysis to estimate stroke risk using clinical and lifestyle
parameters.

The system operates as a web-based healthcare platform that enables secure data entry, intelligent analysis, and real-
time visualization of stroke risk for both doctors and patients.

The methodology consists of the following major stages:

User authentication

Clinical data acquisition

Stroke risk prediction
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Result visualization
Recommendation and alert generation

A. User Authentication

The first step in the methodology is secure user authentication. Users log in to the system as either Doctor or Patient
through a role-based login interface. This ensures data privacy, controlled access, and personalized dashboards for
different user roles.

Upon successful authentication, users are redirected to their respective dashboards where relevant health information
and system features are accessible.

B. Clinical Data Acquisition

In this stage, patient health and lifestyle data are collected through a structured web form. The system captures essential
clinical parameters such as:

» Age and gender

* Average glucose level

* Body Mass Index (BMI)

* Hypertension status

* Heart disease status

» Smoking habits

» Work type and residence type

The entered data is validated to ensure accuracy and completeness before being forwarded to the prediction module.

C. Stroke Risk Prediction Process

The stroke risk prediction module is the core component of NeuroNest. The collected clinical data is analyzed using an
Al-based predictive model that evaluates patterns and correlations associated with stroke occurrence.

Based on the analysis, the system computes:

» Stroke risk percentage

* Risk category (Low Risk / High Risk)

This automated analysis helps in identifying potential stroke risks at an early stage, enabling preventive care.

III:II IMPLEMENTATION & RESULTS
A. System Implementation
The NeuroNest system is implemented as a web-based healthcare application to ensure accessibility, usability, and real-
time interaction for both doctors and patients. The system follows a client—server architecture, where the frontend
manages user interaction and visualization, while the backend handles data processing, prediction logic, and secure
database operations.
The frontend provides role-based dashboards that allow patients to enter clinical data, view stroke risk predictions, and
track daily health goals. Doctors can monitor patient risk levels, view alerts, and analyze patient health summaries
through an administrative dashboard.
The backend processes clinical inputs and performs Al-based stroke risk prediction using predefined predictive logic
and data-driven inference. Separate server-side modules are implemented for user authentication, clinical data handling,
prediction processing, and dashboard management, ensuring modularity and scalability.
Sensitive configuration details such as database credentials and system settings are securely managed using server-side
configuration files and environment variables. The system is implemented as a working prototype, allowing future
integration of advanced machine learning models and external healthcare services.
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B. Technologies Used

* Frontend:
Web-based user interface developed using HTML, CSS, JavaScript, and responsive design principles for an intuitive
user experience.

* Backend:
Server-side logic implemented using PHP for handling authentication, clinical data processing, prediction execution,
and database interaction.

* Database:
MySQL database used to store user details, patient clinical records, prediction results, and system logs.

* Artificial Intelligence:
Al-based predictive analysis applied to clinical parameters for estimating stroke risk levels.

* Development Tools:

Visual Studio Code, XAMPP server, and browser-based testing tools for development and debugging.

These technologies enable seamless integration of healthcare data processing with an interactive and user-friendly
interface.

B. Functional Results

The system was tested using multiple patient profiles with varying clinical parameters. For each patient, the system
successfully accepted clinical data inputs and generated a corresponding stroke risk percentage.

The patient dashboard accurately displayed risk levels along with wellness tracking features such as hydration, steps,
and meditation goals. The doctor dashboard effectively highlighted high-risk patients and displayed recent assessments
and alerts.

The system demonstrated smooth interaction between data entry, prediction processing, and result visualization,
providing a reliable and consistent user experience.

C. Result Analysis

The results indicate that the proposed system is capable of performing stroke risk prediction and health monitoring in a
practical and user-friendly manner. Since the system is based on Al-driven inference rather than traditional diagnostic
procedures, the evaluation focuses on functional correctness, system reliability, and usability.

The system proved effective in assisting both doctors and patients by presenting clear risk indicators and actionable
insights. This supports early awareness and preventive healthcare decision-making

IV. FUTURE ENHANCEMENTS
A. Mobile Application Integration
One of the major future enhancements of the NeuroNest system is the development of a dedicated mobile application.
A mobile platform would allow patients to conveniently enter health data, track wellness activities, and receive stroke
risk alerts directly on their smartphones. This enhancement would significantly improve accessibility and continuous
health monitoring.
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B. Real-Time Health Data Collection and Analysis

The system can be extended to support real-time health data collection and analysis through integration with wearable
devices such as smartwatches and fitness bands. Continuous monitoring of parameters like heart rate, activity level, and
physical movement can enable dynamic stroke risk assessment and early warning notifications.

C. Multi-Language Support

To ensure wider adoption across diverse regions, future versions of NeuroNest can incorporate multi-language support.
Providing dashboards, health recommendations, and alerts in regional languages would make the system more inclusive
and accessible, especially for elderly users and patients from rural areas.

D. Integration of Medical Sensors and Electronic Health Records (EHR)

Future enhancements may include integration with medical sensors and electronic health records. Combining clinical
data such as blood pressure, cholesterol levels, and historical medical reports with existing inputs can improve
prediction accuracy and provide more comprehensive health insights.

E. Hybrid AI and Model Enhancement

The performance of the system can be further enhanced by integrating hybrid Al approaches. Combining statistical
models, machine learning techniques, and deep learning algorithms with existing predictive logic can improve stroke
risk estimation accuracy and adaptability across diverse patient profiles.

F. Advanced Preventive Healthcare and Clinical Decision Support

NeuroNest can be extended to include advanced clinical decision-support features such as personalized preventive care
plans, medication reminders, lifestyle coaching, and doctor—patient communication tools. These enhancements would
transform the system into a comprehensive intelligent healthcare management platform.

V. CONCLUSION
This paper presented NeuroNest, an Al-powered brain stroke risk prediction and healthcare monitoring system
designed to assist doctors and patients in early identification and prevention of stroke-related risks. Unlike traditional
healthcare approaches that rely heavily on manual clinical assessment, the proposed system leverages data-driven
intelligence to provide timely and actionable insights based on patient health parameters.
The system integrates secure authentication, clinical data collection, stroke risk prediction, interactive dashboards, and
personalized health recommendations into a unified web-based platform. By utilizing Al-based predictive analysis,
NeuroNest enables efficient risk estimation without the need for complex manual calculations or extensive diagnostic
procedures.
Functional evaluation of the system demonstrated that NeuroNest effectively processes patient clinical inputs, generates
stroke risk percentages, and presents results through intuitive visual dashboards for both doctors and patients. The role-
based design ensures efficient patient monitoring, early detection of high-risk cases, and improved doctor—patient
communication.
Overall, NeuroNest highlights the potential of artificial intelligence in preventive healthcare and clinical decision
support. The proposed system offers an accessible, scalable, and intelligent solution that can contribute significantly to
early stroke awareness, risk reduction, and improved healthcare outcomes.
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