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Cardiovascular diseases (CVDs) remain one of the leading causes
of death worldwide, making early detection crucial in saving
lives. Coronary Artery Disease (CAD), a major type of heart
disease, affects a significant portion of the population without
any prior symptoms, often leading to severe heart attacks and
sudden fatalities.

Abstract— Heart-disease (HD) is one of the most common . - . .
diseases nowadays, and for people who provide health care, it is Heart disease is a broad category of conditions affecting the heart

very necessary to work with them to take care of their patients' and bloc_)d ves_sels, |n0|ud|n_g coronary _heart dl_sease,
health and save their life. In this paper, different classifiers were  hypertension, peripheral artery disease, rheumatic heart disease,
analyzed by performance comparison to classify the Heart — congenital heart disease, and heart failure. Effective treatment of
Disease dataset to classify it correctly and or to Predict Heart  heart diseases requires timely intervention by cardiologists,
Disease cases with minimal attributes. thoracic surgeons, vascular surgeons, and interventional
Large amounts of data that contain some secret information  radiologists. The heart plays a vital role in pumping blood to all
were collected _by the he_althcalfe_mdustrles. This data collect!on is organs, and any inefficiency in its function can result in serious
;‘:sg‘:]:(;%';;":rt'Egee;ffgtrg’:éeg'zg;‘ izmisasxgr:ﬁgi?nztifgé‘t'igge consequences such as organ failure and death. Traditional
diagnostic methods often fail to detect heart diseases at an early

decisions on data. In this case, a Heart Disease Prediction System . . .
(HDPS) is developed using Logistic Regression, K Nearest Stagde, leading to late-stage interventions that may not always be

Neighbor, Decision Tree, Random Forest Classifier, and Support ~ successful. Therefore, there is a pressing need to develop a
Vector Machine algorithms to predict the heart disease risk level. ~ decision-support system for detecting heart disease at an early
The results reveal that the Random Forest Classifier and  stage, thereby improving patient outcomes and reducing medical
Support Vector Machine obtained the highest accuracy of  costs.

90.32%, whereas 87.09%, 70.96%, and 83.87% accuracy scores dd h hall b-based h di dicti
are obtained by logistic regression, KNN classifier, and decision To address these challenges, a web-based heart disease prediction

tree respectively. system has been developed using Machine Learning algorithms
trained on the Kaggle UCI Heart Disease dataset. This system
provides an interactive platform where users can check their heart
Heart Disease Prediction, Machine Learning, Web-Based hegiil Sta_tus and.bOOk an appo_intment with a doctor if.needeq.
System, Random Forest, Support Vector Machine, Logistic The website consists of two main components: th(_e Admin Login
Regression, K-Nearest Neighbor, Decision Tree, Doctor and the User Login, ensuring a comprehensive nhealthcare
Appointment System, Healthcare Technology, Medical Data solution. The Admin panel allows administrators to add doctors'
Analysis. details to the system, upload and manage datasets for machine
learning predictions, and view user feedback to enhance the
system. The User panel enables users to log in, enter their health
.  INTRODUCTION parameters for heart disease prediction, and if diagnosed with

heart disease, proceed to book an appointment

With the rapid advancement of information technology,  witha doctor. Additionally, users can submit feedback about their
Significant progress has been made in various scientific fields, experience, which is visible to the admin for continuous
particularly in medical science. Artificial Intelligence (Al) and  jmprovement of the system.

Machine Learning (ML) have played a transformative role in
healthcare, making it possible to predict diseases early and assist
doctors in accurate diagnoses.

Keywords—

The heart disease prediction model is built using various ML
algorithms, including Random Forest Classifier, Support Vector
Machine (SVM), Logistic Regression, K-Nearest Neighbor
(KNN), and Decision Tree Classifier. Among these, the Random
Forest Classifier and Support Vector Machine have achieved the
highest accuracy in detecting heart disease, ensuring reliable
predictions for users. By integrating machine learning with a user-
friendly web-based platform, this system offers a comprehensive
solution for early heart disease detection and medical
consultation. The automation of heart disease diagnosis not only
supports medical professionals but also empowers users to
monitor their heart health conveniently. The platform enhances
early diagnosis, reduces medical costs, and improves patient
outcomes by enabling timely medical intervention. This system
represents a significant step toward digitalized healthcare,
offering an efficient and reliable method for heart disease

prediction and management.
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Il. LITARATURE REVIEW

Vijeta Sharma proposed the paper titled “Heart Disease
Prediction using Machine Learning Techniques”. In this
paper Machine Learning algorithms such as Random Forest,
Support Vector Machine (SVM), Naive Bayes and Decision
tree have been used for the development of model. Result
shows that compared to other ML techniques, Random
Forest gives more accuracy in less time for the prediction. By
the end of the implementation part, we have discovered that
Random Forest is giving the maximum accuracy level in our
dataset which is 99% and Decision Tree is playing out the
least with an accuracy level of 85%.

Noura Ajam recommended artificial neural network for heart
disease diagnosis. Based on their ability, Feed forward Back
propagation learning algorithms have used to test the model.
By considering appropriate function, classification accuracy
reached to 88% and 20 neurons in hidden layer. ANN shows
result significantly for heart disease prediction.

Mr. Santhana Krishnan. J proposed the paper titled
“Heart Disease Prediction using Machine Learning
Algorithms”. In this paper, two supervised data mining
algorithm was applied on the dataset to predict the
possibilities of having heart disease of a patient, were
analysed with classification model namely Naive Bayes
Classifier and Decision tree classification. These two
algorithms are applied to the same dataset in order to analyse
the best algorithm in terms of accuracy. The Decision tree
model has predicted the heart disease patient with an
accuracy level of 91% and Naive Bayes classifier has
predicted heart disease patient with an accuracy level of 87%.

K. Polaraju et al, proposed Prediction of Heart Disease using
Multiple Regression Model and it proves that Multiple
Linear Regression is appropriate for predicting heart disease
chance. The work is performed using training data set
consists of 3000 instances with 13 different attributes which
has mentioned earlier. The data set is divided into two parts
that is 709% of the data are used for training and 30% used for
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testing. Based on the results, it is clear that the classification
accuracy of Regression algorithm is better compared to other
algorithms.

Prof. Kailas Devadkar (PhD) proposed the paper titled
“Prediction of Heart Disease Using Machine Learning”. In
this paper they have used the neural network algorithm multi-
layer perceptron (MLP) to train and test the dataset because
of its efficiency and accuracy.

Sairabi H. Mujawar et al, [24] used k-means and naive bayes
to predict heart disease. This paper is to build the system using
historical heart database that gives diagnosis. 13 attributes
have considered for building the system. To extract
knowledge from database, data mining techniques such as
clustering, classification methods can be used. 13 attributes
with total of 300 records were used from the Cleveland Heart
Database. This model is to predict whether the patient have
heart disease or not based on the values of 13 attributes.

“A machine learning-based framework for personalized
cardiovascular risk prediction using electronic health records”
by Kwon et al. (2021). This study proposes a machine
learning-based framework for personalized cardiovascular
risk prediction using electronic health records, achieving high
accuracy in predicting the risk of cardiovascular disease.

“A comparison of machine learning techniques for
cardiovascular disease prediction” by Sathyanarayana et al.
(2020). This study compares different machine learning
algorithms for predicting cardiovascular disease, finding that
the XG-Boost algorithm performed best.

“Risk prediction for cardiovascular disease using deep
neural networks” by Lee et al. (2020). This study explores the
use of deep neural networks for predicting cardiovascular
disease, achieving high accuracy in risk prediction compared
to traditional methods.

“Comparison of deep learning architectures for prediction of
cardiovascular disease risk” by Attia et al. (2019). This study
compares different deep learning architectures for predicting
cardiovascular disease risk, finding that a convolutional
neural network achieved the highest accuracy.

“Predicting cardiovascular risk using machine learning
techniques: A systematic review” by Alizadeh et al. (2019).
This systematic review evaluates the current state of machine
learning-based cardiovascular risk prediction, highlighting
the potential of these techniques for improving risk prediction
accuracy.

1. DATA SET INFORMATION

The name of the dataset is heart.csv. There are 1000 instances
in this dataset, where the cases are either people having heart
disease or they are healthy. Among 1000, 392 (39.2%) cases
are people with heart disease and 608 (60.8%) are people
without heart disease. The number of attributes is 16. There are
no missing values in the data set nor any null values.

Features include age, sex, chest-pain type, rest BP, cholesterol,
blood sugar level, ECG result, maximum heart rate achieved,
exercise-induced angina, ST depression, the slope of peak
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exercise ST segment, number of major vessels, and defect in
heart as of 3-normal, 6-fixed defect and 7- reversible defect.
Bar graph (Fig.1) showing the positive and negative cases
(1=positive, 0=negative) Scatter plot (Fig.2) showing the
positive and negative cases depending on age.

Fig.1 Positive and negative cases
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Fig.2 Positive and negative cases depending on age

Fig.3 Data set description

IV. METHODOLOGY

A. Data set information

The main objective of this research is to develop a heart
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disease prediction system. The system can discover and extract
hidden knowledge associated with diseases from a historical
heart data set heart disease prediction system aims to exploit
data mining techniques on medical data set to assist in the
prediction of the heart diseases.

B. Training and testing

The training phase extracts the features (independent
variables) from the dataset and the testing phase (containing
dependent variables) is used to determine how the appropriate
model behaves for prediction. We have divided the dataset into
two sections. These are the training and testing phases. We
have split the dataset into 90% training and 10% testing phase.
And we have taken the random state as 1. For initializing the
fixed internal random number generator, we use the random
state parameter which will decide the splitting of data into train
and test indices. Setting a random state will guarantee a fixed
value that the same sequence of random numbers will be
generated each time the code is being run. Setting random
state, a fixed value will guarantee that the same sequence of
random numbers is generated each time we run the code. Then
we scaled the data using Standard scattered and fitted the
training and testing data using ‘fit. transform’.

, Paniom (tate =

C. Classsification used

e Logistic regression
Logistic Regression is an analytical modeling technique.
It is used for analyzing a dataset in which there are one or
more independent variables that decide a result. Logistic
Regression was imported with a random state of 0. And
then the training model was fitted. The testing accuracy
was 87.09%

o KNN Classifier

K-nearest neighbor algorithm is utilized for grouping
and used in pattern recognition. It is widely used in
predictive analysis. On the arrival of new data, the K-
NN algorithm [8] identifies existing data points that are
nearest to it. From ‘sklearn.neighbors’, ‘KNeighbors
Classifier’ was imported with n_neighbors = 1. Then the
training model was fitted. The testing accuracy was
70.96%

e Support vector machine
Support Vector Machine or SVM is one of the popular
Supervised Learning algorithms in machine learning. The
benefits of the SVM algorithm is that it creates the best
suitable line or decision boundary that can separate a n-
dimensional space into classes so that we can easily verify
and put the new added data points in the correct category
in the future. From ‘sklearn’, ‘svm’ was imported and we
kept the kernel as linear and gamma as auto and C = 2.

And the training model was fitted. The testing accuracy was
90.32%.
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e  Random forest :
Random forest classifier is a powerful supervised i

classification tool. RF generates a forest of classification
trees from a given dataset, rather than a single —
classification tree. Each of these trees produces a
classification for a given set of attributes. From m
‘sklearn.ensemble’, ‘Random Forest Classifier’ was m
imported. The n_estimators is kept at 10 and random
state at 0. Then the training model was fitted. The testing — =

accuracy was 90.32%.

e  Decision Tree
The testing accuracy was 90.32%. A Decision tree is a  Frontend Development

tree shape-like diagram, where the internal nodes The frontend of the website is built using HTML, CSS, and
represent a test on an attribute, each branch denotes the JavaScript, ensuring an intuitive and responsive user
outcome of the test, each leaf node denotes a class label. interface. The interface consists of two primary login
Decision Tree was imported where the random state was sections; Admin Login and User Login. The User Login
kept as 0 and then the training model was fitted. The section allows individuals to enter their health parameters
testing accuracy was 83.87%. 6. Results Amongst all and receive a heart disease prediction. If a user is diagnosed
classification techniques, testing accuracy was best in with heart disease, they are given the option to book an
the case of the random forest and SVM approach with an appointment with a listed doctor. The Admin Login
accuracy of 90.32%. section provides a dashboard where administrators can add

training data, manage doctor information, and view user
feedback to improve the system’s accuracy and
effectiveness.

To enhance the user experience, frameworks such as

Table. 1 Comparison of performances difference classifier

Slno Algorithm Testing accuracy Bootstrap are utilized to create a visually appealing and
responsive design. AJAX is used to enable smooth
1 Logistic regression 87.09% interactions without the need for full page reloads,
improving performance and usability.
H 0
2 K nearest neighbour 70.96% Backend Development
3 Random forest classifier 90.32% The backend is developed using Flask, a Python-based web
framework that connects the machine learning model to the
A Support vector machine 90.32% web mt_erface. Flask _ha_ndles user authen_tlcatlon, data
processing, and prediction requests, ensuring a seamless
. . user experience. The backend consists of various APIs that
5 Decision tree 83 87%

allow the web application to interact with the heart disease
prediction model, process user inputs, and return results.

For authentication, Firebase Authentication is used to

D. Web Development Process securely manage user logins and admin access. Flask’s built-
in JIWT (JSON Web Token) authentication ensures secure
user sessions and access control.

Database Management

The website utilizes Firebase Realtime Database to store and
manage data dynamically. The database structure includes:

The heart disease prediction website is designed to provide a
user-friendly and efficient platform for both users and
administrators. It integrates machine learning models with an
interactive web interface, ensuring accurate predictions and e User Data: Stores registered users' information, login
streamlined doctor appointment booking. The web development credentials, and prediction history.

process consists of several key components, including frontend
development, backend development, database management, and
API integration.

e Admin Data: Stores admin credentials and
permissions.

e Doctor Information: Contains details of doctors
available for appointments.

e Prediction Records: Logs user predictions along with

timestamps.
e Feedback Data: Stores user feedback to enhance the
platform.
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Machine Learning Model Integration

The heart disease prediction model is integrated into
the backend using Flask APIs. The model, trained on
the Kaggle UCI Heart Disease Dataset, processes
user input in real-time and returns a prediction result.
The backend API sends this result to the frontend,
where it is displayed to the user. If a positive prediction
is detected, the system automatically suggests booking B Cumssase .uws
an appointment with a listed doctor.

Doctor Appointment Booking System

The appointment booking system is an essential feature
of the website. If a user is diagnosed with heart disease,
they can schedule an appointment directly through the
platform. The system fetches available doctors from the
database, allowing users to select a doctor based on
specialization and availability. Once an appointment is
booked, confirmation details are sent to both the user
and the doctor via email notifications.

& " EYEEET LS

Deployment and Hosting

The website is hosted using Firebase Hosting for the
frontend and Flask on a cloud server (Heroku or
AWS) for the backend. This ensures scalability and
reliability. The system is optimized for fast loading
times, secure data transmission, and high
availability, making it accessible to users worldwide.

The heart disease prediction website integrates machine learning
with an interactive web platform to provide an accessible,
accurate, and efficient solution for early heart disease detection.
With user and admin authentication, real-time predictions,
doctor appointment booking, and database management, the
platform aims to enhance healthcare accessibility and improve
patient outcomes. By leveraging advanced web technologies,
this system ensures seamless user interaction, data security, and
a responsive interface, making it a valuable tool for both patients
and healthcare providers.

" 4 Culdsgm swen TR LT

Heart Disease Prediction

V. RESULT

Amongst all classification techniques [Table.1], testing
accuracy was best in the case of the random forest and SVM
approach with an accuracy of 90.32%.
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VI. CONCLUSION

Through this research, we have developed a comprehensive
heart disease prediction system that integrates machine
learning with a web-based platform to enhance early
detection and accessibility to medical consultations. The
system predicts whether an individual is at risk of heart
disease based on various health attributes and provides an
intuitive interface for users and administrators to manage
predictions and doctor appointments.

The prediction model processes user inputs and outputs a
result indicating the likelihood of heart disease, displaying
either "Yes" or "No." If a user is identified as at risk, the
system recommends consulting a cardiologist for further
evaluation. The dataset used for model training and
evaluation consists of records from the Kaggle UCI Heart
Disease dataset, divided into training and testing subsets. We
implemented multiple machine learning algorithms to assess
accuracy, ensuring the most reliable prediction model is
utilized within the application.

The web platform includes two primary user roles: Admin
and User. In the Admin Login, administrators have the
capability to add and update training data, manage doctor
listings, and view user feedback, ensuring the platform is
continually optimized. In the User Login, individuals can
enter their health parameters and receive a heart disease
prediction. If a positive result is detected, the system prompts
the user to book an appointment with a listed doctor directly
through the platform. This integration enhances accessibility
to medical consultations and provides an efficient solution for
early intervention.

The application is built using Flask for the backend, handling
user authentication, data processing, and API interactions
with the machine learning model. Firebase Authentication
secures user credentials, and the database is managed using
Firebase Realtime Database, storing user records, doctor
information, and prediction history. The frontend, developed
with HTML, CSS, and JavaScript, ensures a seamless user
experience, incorporating responsive design elements with
Bootstrap and dynamic content rendering using AJAX.

The deployment of the system utilizes Firebase Hosting for
the frontend and Flask-based cloud hosting (Heroku or AWS)
for the backend, ensuring a scalable and reliable
infrastructure. The doctor appointment booking feature
further strengthens the usability of the platform by directly
connecting at-risk users with medical professionals, reducing
delays in diagnosis and treatment. By providing real-time
predictions, secure authentication, and a structured database,
this platform serves as an essential tool in heart disease
prevention and management, ultimately aiming to reduce
mortality rates and improve healthcare accessibility.

VII.FUTURE SCOPE

Enhanced Machine Learning Model: The accuracy of
heart disease prediction can be further improved by
incorporating advanced deep learning techniques such as
Convolutional Neural Networks (CNNs) and Recurrent
Neural Networks (RNNs) to analyze ECG signals and
other medical imaging data.

Integration with Wearable Devices: Future iterations of
this system can integrate with wearable health monitoring
devices such as smartwatches and fitness bands to collect
real-time heart rate, blood pressure, and ECG data for
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continuous health monitoring.

Mobile Application Development: A dedicated mobile
application can be developed to provide users with on-the-
go access to heart disease predictions and doctor
appointment  scheduling, improving usability and
accessibility.

Voice-Enabled and Chatbot Support: Implementing Al-
driven voice assistants or chatbots can enhance user
interaction by providing instant responses to health queries
and guiding users through the prediction process.

Multi-Disease Prediction System: The platform can be
extended to support the prediction of other chronic diseases
such as diabetes, hypertension, and stroke, offering a
comprehensive health monitoring system.

Multi-Language and Accessibility Features: To reach a
wider audience, the platform can be enhanced with multi-
language support, voice-to-text input, and accessibility
features for visually impaired users.
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