
 

14 VII July 2026

https://doi.org/10.22214/ijraset.2026.84320



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue VII July 2026- Available at www.ijraset.com 
     

 
1485 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Heart Stroke Prediction 
 

G. Manoj Kumar1, Sheik Gafur2 
1Assistant Professor, 2 MCA Final Semester, Master of Computer Applications, Sanketika Vidya Parishad Engineering College, 

Vishakhapatnam, Andhra Pradesh, India 
 
Abstract: The Heart Stroke Prediction System is a machine learning-based application developed to predict the risk of heart 
stroke using patient health information. The system helps users identify potential stroke risks at an early stage through 
intelligent data analysis. It considers important health parameters such as age, gender, hypertension, heart disease, BMI, 
smoking status, glucose level, and work type. The collected data is preprocessed and analyzed to improve prediction accuracy. A 
Logistic Regression algorithm is used to classify whether a person is likely to experience a stroke or not. The model is trained 
using historical healthcare data and evaluated with testing datasets. The application is developed using Python and Flask to 
provide a simple and user-friendly web interface. Users can enter their health details and receive instant prediction results. The 
system also includes a BMI calculator and basic health guidance to improve awareness. It supports early diagnosis and 
encourages preventive healthcare measures. The proposed system reduces manual assessment time and provides quick decision 
support. It offers an efficient, accurate, and cost-effective solution for heart stroke risk prediction. Overall, this project 
demonstrates how machine learning can assist healthcare professionals and individuals in improving early stroke detection and 
promoting better health management. 
Keywords: Heart Stroke Prediction, Machine Learning, Logistic Regression, Healthcare Analytics, Flask, Python, Data 
Preprocessing. 
 

I. INTRODUCTION 
Heart stroke is one of the leading causes of death and disability across the world. Early identification of stroke risk can help reduce 
complications and improve patient survival. Traditional methods of diagnosis often require medical expertise and may consume 
significant time. With the advancement of Machine Learning, healthcare systems can predict diseases more accurately using patient 
data. The Heart Stroke Prediction System is designed to analyze various health parameters and estimate the possibility of a stroke. 
The system uses information such as age, gender, hypertension, heart disease, BMI, glucose level, smoking status, and work type. 
These factors are processed using data preprocessing and feature selection techniques. A Logistic Regression algorithm is applied to 
classify whether a person is at risk of stroke. The trained model provides quick and reliable prediction results. The application is 
developed using Python and Flask with a simple web-based interface. Users can easily enter their health details and receive instant 
predictions. The system also includes a BMI calculator to promote health awareness. This reduces manual effort and supports 
healthcare professionals in making informed decisions. Machine learning improves prediction accuracy by learning patterns from 
historical medical data. The proposed system is fast, user-friendly, and cost-effective. It encourages early detection and preventive 
healthcare measures. Overall, the Heart Stroke Prediction System demonstrates how artificial intelligence can enhance healthcare 
services and support better medical decision-making. 
 

II. EXISTING SYSTEM 
The existing heart stroke prediction systems mainly depend on traditional medical diagnosis and manual analysis. Most systems 
require expert consultation to assess the patient's health condition. They often consume more time and may delay the prediction 
process. Many existing applications use limited patient data, reducing prediction accuracy. Some systems do not provide real-time 
prediction through a user-friendly interface. In several cases, users cannot access the prediction service remotely.[13] Traditional 
methods also involve higher costs due to repeated medical examinations. Existing models may not effectively handle missing or 
inconsistent data. Many systems lack integrated features such as BMI calculation and health guidance. They also provide limited 
support for preventive healthcare decisions. The prediction accuracy of older techniques is comparatively lower than modern 
machine learning approaches. As a result, there is a need for an intelligent, fast, and reliable prediction system. These limitations 
motivate the development of an advanced machine learning-based Heart Stroke Prediction System. 
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Figure1 : Flow Chart 

 
A. Challenges 
The existing heart stroke prediction systems face several challenges that affect their efficiency and reliability. [3]Most systems 
depend on manual medical analysis, which increases the time required for diagnosis. Accurate prediction requires experienced 
healthcare professionals, making the process costly. Many traditional methods are unable to provide real-time stroke risk 
assessment. The quality of prediction is highly dependent on the availability of complete patient data. Missing or inconsistent 
medical records reduce the accuracy of the prediction model. Existing systems often fail to process large healthcare datasets 
efficiently. Some applications are not user-friendly and require technical knowledge to operate. Limited accessibility prevents users 
from obtaining predictions from remote locations. Data privacy and security remain major concerns in healthcare applications. 
Many systems do not support continuous monitoring of patient health conditions. The absence of automated decision support 
reduces the effectiveness of early diagnosis. Traditional approaches may produce inconsistent results due to human error. Integrating 
multiple health parameters into a single prediction model is also challenging. [12] Maintaining high prediction accuracy for different 
patient groups is difficult. Existing models may not adapt well to newly available medical data. High computational requirements 
can reduce system performance. Lack of preventive health recommendations further limits the usefulness of conventional systems. 
These challenges highlight the need for an intelligent, accurate, and machine learning-based Heart Stroke Prediction System.  
 

III. PROPOSED SYSTEM 
The proposed Heart Stroke Prediction System is a machine learning-based application designed to predict the risk of stroke 
accurately and efficiently. It uses patient health information such as age, gender, hypertension, heart disease, BMI, glucose level, 
smoking status, and work type for prediction. [15] The system applies data preprocessing techniques to improve data quality and 
model performance. A Logistic Regression algorithm is used to classify whether a person is at risk of stroke. The model is trained 
using historical healthcare data and tested for prediction accuracy. The application is developed using Python and Flask, providing a 
simple and interactive web interface. Users can easily enter their health details and receive instant prediction results. The system 
also includes a BMI calculator to help users monitor their health status. It minimizes manual effort and reduces the time required for 
stroke risk assessment. [4]The application provides reliable decision support for both healthcare professionals and individuals. It 
improves prediction accuracy through intelligent data analysis. The proposed system is user-friendly, cost-effective, and easily 
accessible. Overall, it supports early disease detection and promotes preventive healthcare through machine learning technology.. 
 

IV. ALGORITHM 
A. Data Collection and Preprocessing 
The first step in the Heart Stroke Prediction System is collecting patient health-related data from reliable healthcare datasets. The 
dataset contains important attributes such as age, gender, hypertension, heart disease, average glucose level, BMI, smoking status, 
work type, residence type, and stroke status. [7]Before training the Machine Learning model, the collected data undergoes 
preprocessing to improve its quality. Missing values are handled, duplicate records are removed, and categorical features are 
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converted into numerical values using encoding techniques. The dataset is then normalized to ensure consistent feature scaling. 
Outliers and inconsistent values are identified and corrected to improve prediction accuracy. Finally, the processed data is divided 
into training and testing datasets, which helps evaluate the model's prediction performance accurately. 
 
B. Logistic Regression Model Training 
After preprocessing, the training dataset is provided to the Logistic Regression supervised Machine Learning algorithm. The model 
learns the relationship between patient health parameters and stroke occurrence by analyzing historical medical data. [6] During 
training, the algorithm identifies patterns that indicate whether a patient is likely to experience a stroke. Different health attributes 
are assigned appropriate importance based on their contribution to the prediction. The trained model is continuously evaluated using 
testing data to improve its accuracy and reduce prediction errors. Once the desired performance is achieved, the trained model is 
saved and integrated with the web application for real-time stroke prediction. 
 
C. Stroke Risk Prediction and Classification 
When a user enters patient health information through the application, the trained Logistic Regression model processes the input 
data and predicts the probability of stroke. The system classifies the patient as either "High Stroke Risk" or "Low Stroke Risk" 
based on the prediction result. Along with the prediction, the application provides an instant result that helps users understand their 
health condition. [11]The prediction is based on important health factors such as age, BMI, glucose level, hypertension, and smoking 
status. This intelligent classification supports early diagnosis and enables healthcare professionals to make informed medical 
decisions for timely treatment and preventive care. 
 
D. Decision Support and Performance Evaluation 
The final stage focuses on providing decision support for early stroke prevention and healthcare management. Patients identified as 
high-risk can consult healthcare professionals for further diagnosis and preventive treatment. The application also assists users by 
promoting health awareness through BMI analysis and risk assessment. Model performance is evaluated using standard metrics such 
as accuracy, precision, recall, and F1-score to ensure reliable predictions. Regular retraining with updated healthcare data helps 
maintain high prediction accuracy over time. Overall, the Logistic Regression algorithm provides a secure, scalable, and intelligent 
solution for predicting stroke risk, supporting early diagnosis, improving healthcare decision-making, and reducing the chances of 
severe medical complications. 
 

V. TECHNIQUES 
A. Machine Learning Classification 
Machine Learning Classification is the core technique used in the Heart Stroke Prediction System. It is a supervised learning 
approach where the model is trained using historical patient health records containing both input features and the corresponding 
stroke labels. [10]The Logistic Regression algorithm learns the relationship between health parameters such as age, gender, 
hypertension, heart disease, BMI, glucose level, smoking status, and work type. After training, the model predicts whether a person 
is likely to experience a stroke or not. This technique provides accurate, fast, and data-driven predictions, helping healthcare 
professionals and individuals identify stroke risk at an early stage and take preventive measures. 
 
B. Data Preprocessing and Feature Engineering 
Data preprocessing is an essential technique that improves the quality of the healthcare dataset before model training. Patient 
records are cleaned by removing duplicate entries and handling missing or inconsistent values. Categorical attributes such as gender, 
work type, residence type, and smoking status are converted into numerical values using encoding methods. Feature scaling and 
normalization are applied to ensure all health attributes contribute equally to the prediction process.  
 
C. Logistic Regression Prediction Technique 
The proposed system uses Logistic Regression as the primary prediction technique for stroke risk classification. Unlike traditional 
statistical methods, Logistic Regression estimates the probability of stroke based on multiple patient health factors. The algorithm 
analyzes relationships between medical attributes and classifies patients into High Stroke Risk or Low Stroke Risk categories. It is 
simple, efficient, and highly suitable for binary classification problems.  
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D. Web Technologies and Database Integration 
The Heart Stroke Prediction System combines modern web technologies with Machine Learning for efficient implementation. Flask 
is used to develop the backend application and integrate the trained Logistic Regression model with the web interface for real-time 
prediction services. HTML, CSS, and Bootstrap are used to create an interactive and responsive user interface that allows users to 
enter their health details easily. Python performs data processing, model training, and prediction tasks, while CSV-based healthcare 
datasets are used to store patient information for training and testing. This integration provides a fast, secure, and user-friendly 
platform for stroke risk prediction. 
 

VI. METHODOLOGY 
The methodology of the Heart Stroke Prediction System begins with collecting patient health data from reliable healthcare datasets. 
[3] The collected dataset includes important attributes such as age, gender, hypertension, heart disease, average glucose level, BMI, 
smoking status, work type, residence type, and stroke status. The data is preprocessed by removing missing values, duplicate 
records, and inconsistencies to improve data quality. Categorical attributes are encoded into numerical values, and feature scaling is 
applied where necessary. The cleaned dataset is divided into training and testing datasets for model development. A Logistic 
Regression supervised Machine Learning algorithm is trained using the prepared data to learn stroke prediction patterns. The trained 
model is evaluated using performance metrics such as accuracy, precision, recall, and F1-score. After successful training, the model 
is integrated with a Flask web application for real-time prediction. The frontend is developed using HTML, CSS, and Bootstrap to 
provide a simple and user-friendly interface. [4]Python is used for data preprocessing, model training, and prediction, while the 
healthcare dataset is used for training and testing purposes. Users can enter their health details through the web application for 
instant prediction. The Machine Learning model predicts whether a person is at High Stroke Risk or Low Stroke Risk. The system 
also provides a BMI calculator to help users monitor their health condition. Healthcare professionals can use the prediction results 
to support early diagnosis and preventive treatment. The application delivers quick and reliable predictions, reducing the time 
required for manual assessment. Regular retraining with updated healthcare data helps maintain prediction accuracy over time. 
 
A. Input / Output 

 
Figure 2: Dashboard  

  
Figure 3: Bmi Calculator 
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Figure 4:Result 

 

 
Figure 5: Stroke Predicition Result  

  
Figure 6: Stroke Predicition Profiles 
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Figure 7: Stroke Predicition Form 

 
VII. CONCLUSION 

The Heart Stroke Prediction System is an effective machine learning application developed to predict the risk of stroke using 
patient health information. The system analyzes important medical parameters such as age, hypertension, heart disease, BMI, 
glucose level, and smoking status to provide accurate predictions. By using the Logistic Regression algorithm, the application 
delivers reliable and efficient stroke risk classification. The proposed system reduces the time and effort required for manual 
medical assessment. It provides a simple and user-friendly web interface developed using Python and Flask. The application 
supports early diagnosis by providing instant prediction results based on user input. It also includes a BMI calculator to promote 
health awareness and preventive care. The system helps healthcare professionals make informed decisions with better accuracy. It 
minimizes human errors and improves the efficiency of disease prediction. The model can be updated with new healthcare data to 
maintain high prediction performance. The proposed solution is cost-effective, secure, and easily accessible for users. It 
demonstrates the practical application of artificial intelligence in the healthcare sector.  
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