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Abstract

Heart disease continues to be one of the leading causes of mortality worldwide, accounting for a
significant percentage of global deaths each year. Early detection and accurate prediction of heart-
related conditions are therefore essential for effective treatment and preventive healthcare. This project,
“Heart Disease Prediction Using Machine Learning,” focuses on developing an intelligent prediction
system that assesses an individual’s risk of heart disease based on multiple medical and lifestyle factors.

The system considers important input attributes such as age, region of residence, gender, difficulty in
walking, level of physical activity, diabetes, skin cancer, smoking habits, alcohol consumption, and
history of previous heart attacks. Using these features, the project employs the Logistic Regression
algorithm — a well-established and interpretable supervised learning model — to classify whether a
person is likely to have heart disease. After preprocessing the dataset, including data cleaning, feature
encoding, and normalization, the model is trained and tested to achieve an accuracy of 84%,
demonstrating reliable predictive performance.

To extend its real-world applicability, the system is integrated with a Hospital Management System
(HMS) that facilitates seamless communication between patients and doctors. Patients can log in to their
accounts to book appointments by selecting the doctor, time slot, symptoms, and other required details.
Doctors can log in using their credentials to view appointments, manage patient data, and post
prescriptions, which are directly visible to patients under their respective accounts. Additionally, the
Heart Disease Prediction feature is accessible through the patient dashboard, allowing users to instantly
assess their risk level by entering the required health parameters.

This integration of machine learning with hospital data management significantly enhances the
healthcare workflow. preventive healthcare by enabling early medical intervention.Overall, the proposed
system demonstrates the potential of artificial intelligence in transforming conventional healthcare
practices into intelligent, data- driven solutions that are efficient, reliable, and accessible — ultimately
contributing to improved patient outcomes and smarter hospital operations.

Keywords: Python, Machine Learning, Logistic Regression, Flask, HTML5, CSS3, JavaScript, SQL,
SQLite, Data Preprocessing, Model Training, Feature Encoding, Data Normalization, Accuracy
Evaluation, Web Integration, Hospital Management System (HMS), REST API, User Authentication,
Frontend—Backend Integration
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1. Introduction

Heart disease has become one of the most serious health challenges in the modern world, contributing to
a large percentage of global deaths each year. The increasing number of heart-related cases highlights the
urgent need for efficient systems that can help in early detection and prevention. Traditional diagnosis
methods often require clinical tests and specialist consultations, which can be time- consuming and
expensive. In this context, machine learning offers a powerful solution by analyzing large volumes of
patient data to identify patterns that indicate potential heart disease risks.

This project, titled “Heart Disease Prediction Using Machine Learning,” aims to build an intelligent
system capable of predicting the likelihood of heart disease in an individual based on various medical
and lifestyle parameters. The system considers factors such as age, region, gender, difficulty in
walking, physical activities, diabetes, skin cancer, smoking habits, drinking habits, and previous heart
attacks. The prediction model uses the Logistic Regression algorithm, achieving an accuracy of 84%.

To enhance its real-world usability, the system is integrated with a Hospital Management System (HMS)
that streamlines hospital operations. The HMS includes Patient Login and Doctor Login modules.
Patients can log in to book appointments, view prescriptions, and access the heart disease prediction
feature through an interactive web interface. Doctors can view patient appointments, manage schedules,
and post prescriptions through their dashboard.

By combining predictive analytics with hospital data management, this project bridges the gap between
medical prediction and clinical application. It assists healthcare professionals in making data-driven
decisions and enables patients to monitor their health more effectively. Ultimately, the system promotes
preventive healthcare, efficient hospital workflow, and better patient outcomes through the use of
intelligent technology.

= My Hospital Home PAbout Semices Contact Emergency: #123 456 784

Welcome to Our Hospital

Your Health, Our Priority

DOCTOR LOGIN PATIENT LOGIN

Quick Links

Billing Medical Records | | . Contact Us

Automated Billing System — Streamlined invoice generation reduces paperwork and minimizes errors.

Enhanced Doctor-Patient Communication — Email and SMS notifications for appointment reminders,
prescription updates, and medical alerts.

AIJFR26025046 Volume 7, Issue 2 (March-April 2026) 2


http://www.aijfr.com/

Advanced International Journal for Research (AIJFR)

E-ISSN: 3048-7641 e Website: www.aijffr.com e Email: editor@aijfr.com

Security and Compliance — The system follows strict data protection protocols to ensure patient

confidentiality and regulatory compliance.

I. Benefits of Integrating HMS with Heart Disease Prediction Using Machine Learning

1. Reduces Administrative Burden
Integrating heart disease prediction into the HMS automates key workflows, such as patient risk
assessment, appointment scheduling, and prescription management. This reduces manual
paperwork and administrative tasks, allowing medical staff to focus on patient care.

2. Improves Diagnostic Accuracy and Efficiency The use of machine learning models, like Logistic
Regression, ensures accurate prediction of heart disease risk based on patient-specific data.
Combining this with the HMS digital records eliminates manual errors, facilitates faster retrieval of
patient histories, and enables timely clinical decision-making.

3. Enhances-Patient-Experience
Patients benefit from a unified portal where they can book appointments, view prescriptions, access
medical reports, and receive heart disease risk predictions. This convenience improves engagement
and adherence to preventive healthcare measures.

4. Supports Preventive Healthcare
Early detection of heart disease through predictive analytics allows doctors to identify high-risk
patients before critical events occur. The integration ensures that predictive insights are
immediately actionable within the hospital workflow.

5. Enables Scalability and Extensibility
The integrated system can be extended with additional features such as telemedicine, Al-driven
diagnostics for other conditions, integration with external health systems, and real-time notifications
via SMS or email.

6. Secure-and-Role-Based-Data-Management
Role-based access control ensures that sensitive patient and doctor data remain secure. Patients
access only their records, while doctors have authorized access to relevant data for diagnosis and
treatment.

7. Data-Driven-Decision-Making
Combining predictive ML models with HMS data enables hospitals to analyze trends, identify
high-risk populations, and optimize healthcare resource allocation for better patient outcomes.

e The integration of a Hospital Management System (HMS) with a heart disease prediction
module powered by machine learning offers significant advantages in modern healthcare
management.

« By automating routine administrative tasks such as appointment scheduling, record keeping, and
prescription management, the system reduces the workload on hospital staff, allowing them to
focus more on patient care.

e The incorporation of predictive analytics ensures more accurate and timely diagnosis, as
machine learning models analyze patient data to identify high-risk individuals, thereby
supporting proactive medical intervention.

o Patients benefit greatly from this integration, as the system provides a centralized platform to
book appointments, view prescriptions, access medical reports, and utilize heart disease
prediction tools. This not only enhances convenience but also encourages patient engagement
and adherence to preventive healthcare measures.
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o Additionally, the system is designed for scalability, allowing hospitals to expand its
functionality in the future with features such as telemedicine, Al- assisted diagnostics, and
interoperability with other health information systems. Robust security and role-based access
control ensure that sensitive patient and doctor data remain confidential while allowing
authorized personnel to access necessary information efficiently. Overall, combining HMS with
machine learning-based heart disease prediction improves operational efficiency, supports
informed clinical decision-making, and promotes better health outcomes.

I1. Future Enhancements
To further improve the functionality and reach of the HMS, several innovative features can be added:
1. Telemedicine Integration
Enables real-time video consultations and remote diagnosis, especially helpful for patients in rural
areas.
2. Voice Assistant for Doctors
Use of Natural Language Processing (NLP) for hands- free documentation and quick data retrieval
during consultations.
3. Wearable Device Integration
Sync data from smartwatches or fitness bands to monitor vitals such as heart rate, steps, sleep
quality, etc., and update EMRs in real-time.

4. Al-Powered Chatbot
A virtual assistant to answer patient queries, guide them in booking appointments, and provide basic
health tips.

5. Blockchain for Health Data Security
Immutable and decentralized record storage using blockchain technology ensures enhanced security
and audit trails.

6. Multilingual Support
Enables users to interact with the system in regional languages for better inclusivity and user
experience.

7. Analytics and Visualization Dashboards
Real-time data visualization for hospital administrators to monitor KPIs such as patient inflow, staff
allocation, common diseases, and billing status.

8. API Integration with External Systems
Link the HMS with government health databases, insurance portals, and diagnostic labs to fetch or
push relevant data seamlessly.

9. Mobile App Development
A cross-platform mobile application (using React Native or Flutter) for on-the-go access to medical
records, appointment tracking, and alerts.

Methodology

The methodology of this project is divided into multiple phases, including system design, data
collection, preprocessing, model development, integration with HMS, and deployment. Each phase is
elaborated below.
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1. System Design and Architecture

The system is designed as a web-based healthcare platform integrating two main modules:

1. Hospital Management System (HMS) — for managing patients, doctors, appointments, and
prescriptions.

2. Heart Disease Prediction Module — a machine learning-based system that predicts the risk of heart
disease using patient data.

Frontend: HTML5, CSS3, JavaScript, optionally React.js or Vue.js for dynamic Ul. Tailwind CSS or

Bootstrap is used for consistent styling.

Backend: Node.js with Express.js handles server-side logic, routing, and API endpoints.

Database: MySQL or PostgreSQL stores structured data, including patient records, appointments,

prescriptions, and prediction results. ORMs like Sequelize manage database queries.

Machine Learning: Logistic Regression implemented in Python (using Scikit-learn) predicts heart

disease risk. The trained model is exposed to the backend via Flask APIs.

Authentication & Authorization: Role-based access ensures security; JWT tokens or session-based

authentication manage user sessions.

2. Data Collection
The predictive model uses both public datasets and HMS-generated patient data:
o [Features include:

o Age
e Region
o Gender

« Difficulty in walking

o Physical activity levels

e Diabetes

« Skin cancer

e Smoking habits

« Drinking habits

« History of previous heart attacks
e Target variable:

e 1 -—High risk of heart disease

e 0-Low/No risk
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Heart Disease Prediction
Age

Gender

Male

Blood Pressure (mmHg)
Cholesterol (mg/dL)
Heart Rate (bpm)

Smoking History

No

Diabetes

No

Data Sources: UCI Heart Dataset, hospital EMR/clinical data, patient health questionnaires.

3. Data Preprocessing

Data preprocessing ensures model accuracy and reliability:

1. Handling Missing Values — Replace missing entries with mean/median values for numerical
features and mode for categorical features.

2. Encoding Categorical Data — Convert categorical features (e.g., gender, region) into numeric
representations using One-Hot Encoding or Label Encoding.

3. Feature Scaling — Normalize numerical features using StandardScaler or MinMaxScaler.
Train-Test Split — Divide data into training set (80%) and test set (20%) for model evaluation.

4. Model Development

The Logistic Regression model is selected due to its simplicity, interpretability, and suitability for binary
classification.

Steps:

1. Initialize the Logistic Regression model in Python using Scikit-learn.

2. Fitthe model on training data.

3. Evaluate model performance using:

e Accuracy
e Precision, Recall, F1-score
e ROC-AUC curve
Fine-tune hyperparameters (regularization strength, solver) to improve predictive performance.
Outcome: The model achieves 84% accuracy in predicting heart disease risk.
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5. With Hospital Management System (HMS)
The predictive model is integrated with HMS to provide seamless access for patients and doctors:
Patient Module:

Login using credentials.
Book appointments by entering: name, doctor, time slot, gender, symptoms, contact number.

Access prescriptions posted by doctors.

Use the Heart Disease Prediction feature by filling in health parameters.

Patient Login

New to the site?

Doctor Module:

Login using credentials.

View all appointments scheduled for their patients.

Postprescriptions for patients, which are immediately available on patient dashboards.

Access heart disease predictions for quick reference during consultations.

Backend Integration:

Flask APIs expose ML model endpoints.
Node.js backend communicates with the ML module via HTTP requests to provide real-time
predictions.

Deployment

e Frontend and Backend Deployment: Deployed on cloud platforms like AWS, Azure, or
Heroku.

o Database: Securely hosted with automated backups.

« Notifications: SMS and email notifications sent using Twilio/SendGrid for appointments and
prescription updates.

e Security: HTTPS and role-based access control to protect sensitive patient data.

AIJFR26025046 Volume 7, Issue 2 (March-April 2026) 7


http://www.aijfr.com/

Advanced International Journal for Research (AIJFR)

E-ISSN: 3048-7641 e Website: www.aijffr.com e Email: editor@aijfr.com

Doctor Panel

& Dashboard

B Appointments

&' Prescriptions

@ Patient Records

B Logout

7. Testing and Validation
e Unit Testing: Test individual modules (appointments, prescriptions, ML API).
e Integration Testing: Verify data flow between HMS and ML module.
o Performance Testing: Measure system response time for predictions and database queries.
o User Acceptance Testing: Ensure patients and doctors can use the system efficiently.

8. Advantages of Methodology
e Automates hospital workflows, reducing administrative workload.
« Provides accurate heart disease risk predictions in real time.
o Enhances patient experience through centralized access to appointments, prescriptions, and
predictions.
e Supports future expansion with Al diagnostics, telemedicine, and external health system
integration.
optimize resource allocation, and identify areas requiring process improvement.

« The methodology employed in this project offers several significant advantages for both
healthcare providers and patients. By integrating a Hospital Management System (HMS) with a
machine learning-based heart disease prediction module, the system automates hospital
workflows, reducing administrative workload and freeing medical staff to focus on patient care.

e The predictive model provides accurate heart disease risk assessments in real time, enabling
doctors to make informed decisions quickly and prioritize high-risk patients.

« Patients benefit from a centralized platform where they can conveniently access appointments,
prescriptions, medical records, and risk predictions, enhancing overall user experience and
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engagement in their own healthcare. Furthermore, the system is designed to be scalable and
extensible, allowing future integration of advanced features such as Al- based diagnostics,
telemedicine services, and interoperability with external health information systems.

« By leveraging digital records and predictive analytics, the methodology also helps optimize
resource allocation, improve clinical efficiency, and identify areas that require process
improvement, ultimately contributing to better healthcare delivery, proactive patient
management, and improved outcomes.

9. Development Process
Frontend Development:
« Creating responsive Ul with HTML, CSS, and JavaScript.
o Implementing form validation for login, appointment booking, and prescriptions.

10. Deployment
o Hosting the application on a web server.
o Deploying the database on a cloud platform (if required).
e Ensuring security measures (HTTPS, SQL injection prevention).

10. Maintenance & Future Enhancements
e Fixing bugs and improving performance.
o Adding advanced features like Al-powered appointment suggestions, SMS/email reminders, and
patient history analysis.

11. Economic Feasibility:
e The project is cost-effective compared to traditional hospital management software.
« Itreduces paperwork and manual errors.

12. Operational Feasibility:
e The system is designed with a user-friendly interface for doctors, patients, and administrators.
e Training requirements for hospital staff are minimal.

13.  Database Design Tables:
e users (stores login credentials for doctors and patients)
e patients (contains patient details, medical history, prescriptions)
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or Appointment Booking Trends
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doctors (stores doctor information, specialization, schedules)
o appointments (tracks booked, completed, and canceled appointments)
e prescriptions (stores medicines, dosages, and doctor’s notes)
« Dbilling (manages invoices and payment details)

14. Database Implementation
o Implementing MySQL database with optimized queries for faster data retrieval.

« Enforcing foreign key constraints to maintain data integrity

References
Authors and Affiliations
1. Kaur, G.,, & Kaur, S. (2020). Design and Development of Hospital Management System.

International Journal of Scientific Research in Computer Science, Engineering and Information
Technology (IJSRCSEIT), 6(2), 2456-3307.

2. Ramesh, S., & Deepa, R. (2019). Implementation of Web- Based Hospital Management System.
International Journal of Innovative Technology and Exploring Engineering (IJITEE), 8(8S).

3. Taneja, R., & Gupta, P. (2018). An Efficient Database Design for Hospital Management System.
International Journal of Computer Applications, 180(21), 25-30.

4. W3Schools. (n.d.). PHP MySQL Database Tutorial. Retrieved from
https://www.w3schools.com/php/php_mysgl_intro.asp

AIJFR26025046 Volume 7, Issue 2 (March-April 2026) 10


http://www.aijfr.com/
https://www.w3schools.com/php/php_mysql_intro.asp

Advanced International Journal for Research (AIJFR)
E-ISSN: 3048-7641 e Website: www.aijffr.com e Email: editor@aijfr.com

10.

11.

12.

13.

14.

15.

16.

Geeks for Geeks. (n.d.). Hospital Management System — Database Design. Retrieved from
https://www.geeksforgeeks.org/hospital-management- system-database-design/

Detrano, R., etal. (1989). International application of a new probability algorithm for the
diagnosis of coronary artery disease. The American Journal of Cardiology, 64(5), 304-310.
UCI Machine Learning Repository. (n.d.). Heart Disease Data Set. Retrieved from
https://archive.ics.uci.edu/ml/datasets/heart+disease

Patel, H., Patel, D., & Patel, A. (2020). Heart Disease Prediction Using Machine Learning and
Data Mining Techniques. International Journal of Computer Science and Mobile Computing,
9(2), 18-25.

Kaggle. (n.d.). Heart Disease Dataset. Retrieved from https://www.kaggle.com/datasets

Thakur, R., & Juneja, D. (2021). Heart Disease Prediction Using Logistic Regression, Random
Forest, and Support Vector Machine. International Journal of Advanced Research in Computer
Science, 12(1), 20-27.

Scikit-learn Developers. (n.d.). Scikit-learn: Machine Learning in Python. Retrieved from
https://scikit- learn.org

Reddy, B., & Rao, K. (2021). A Comprehensive Study on Hospital Management Systems using
Cloud Technologies. International Journal of Recent Technology and Engineering (IJRTE),
10(2), 45-51.

Singh, A., & Kumar, M. (2020). Automation in Healthcare: A Case Study on Hospital
Management System. International Journal of Engineering and Advanced Technology (IJEAT),
9(6), 100-104.

Sharma, N., & Gupta, A. (2019). Web-Based Hospital Management System for Efficient Patient
Care. International Journal of Computer Applications, 178(42), 25-29.

Django Software Foundation. (n.d.). Official Documentation — Django Framework. Retrieved
from https://docs.djangoproject.com

Oracle. (n.d.). Designing Relational Databases for Healthcare Applications. Retrieved from
https://www.oracle.com/database/

AIJFR26025046 Volume 7, Issue 2 (March-April 2026) 11


http://www.aijfr.com/
https://www.geeksforgeeks.org/hospital-management-system-database-design/
https://www.geeksforgeeks.org/hospital-management-system-database-design/
https://www.kaggle.com/datasets
https://scikit-learn.org/
https://scikit-learn.org/
https://docs.djangoproject.com/
https://www.oracle.com/database/

