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Abstract: Heart disease is one of the leading causes of death worldwide. Early diagnosis and prediction can play a vital
role in preventing life-threatening conditions. The traditional methods for predicting heart disease are often manual, time-
consuming, and prone to errors. In this research, a machine learning-based model is proposed to predict the likelihood of
heart disease based on clinical data such as age, gender, blood pressure, cholesterol, and other medical attributes. Various
algorithms like Logistic Regression, Decision Tree, Random Forest, and Support Vector Machine (SVM) were
implemented and compared. The dataset used was the UCI Heart Disease Dataset. The results show that Random Forest
Classifier achieved the highest accuracy of 88.5%, making it a reliable model for real-world applications. The study aims
to assist medical practitioners in making better and faster diagnostic decisions.
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I. INTRODUCTION

Cardiovascular diseases (CVDs) are among the most severe health problems globally. According to the World Health
Organization (WHO), around 17.9 million people die each year from cardiovascular diseases, representing 32% of global
deaths. Early prediction can significantly reduce the mortality rate by enabling preventive healthcare measures.
Traditional medical diagnosis relies on the expertise of physicians and manual interpretation of medical reports, which
may lead to human errors. Machine learning (ML), a branch of Artificial Intelligence (Al), can automate and enhance the
accuracy of disease prediction by analysing large sets of medical data.

This research focuses on developing a Heart Disease Prediction System using ML algorithms. The system analyses patient
data and predicts whether a person is at risk of heart disease.

II. METHODOLOGY

The proposed system uses machine learning models trained on patient health data. The methodology consists of several
phases:
2.1 Data Collection
The dataset used is the Cleveland Heart Disease Dataset from the UCI Machine Learning Repository.
It includes 14 medical attributes such as:
e Age, Sex, Chest Pain Type (cp)
Resting Blood Pressure (treetops)
Serum Cholesterol (Chol)
Fasting Blood Sugar (fibs)
Resting ECG (restitch)
Maximum Heart Rate (thelarche)
Exercise Induced Angina (exchange)
Old peak (ST depression)
Slope of ST segment (slope)
Major Vessels (ca)
Thalassemia (that)
Target (presence of heart disease)
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2.2 Data Preprocessing
e Handling missing values
e Data normalization
e Encoding categorical variables
e  Splitting dataset (80% training, 20% testing)

2.3 Model Training

Machine learning algorithms applied:
1. Logistic Regression

2. Decision Tree Classifier

3. Random Forest Classifier

4. Support Vector Machine (SVM)
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IV.  RESULTS AND DISCUSSION
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The Random Forest Classifier outperformed other models in terms of accuracy and stability.

The model successfully predicted heart disease based on medical attributes.

Visualization of feature importance showed that cholesterol, age, and max heart rate were among the top contributing
factors.

V. CONCLUSION

Heart disease prediction conclusions highlight the success of machine learning in identifying risk factors like age, gender,
blood pressure, cholesterol, and lifestyle habits, which can lead to more accurate and timely diagnoses. Models using
methods like Random Forest and multilayer perceptron can achieve high accuracy, enabling early intervention,
personalized treatment, and reduced mortality rates. However, the accuracy of these models depends on data quality, the
relevance of features, and the handling of complex, high-dimensional datasets. The heart disease prediction model
demonstrates how data-driven techniques can play a vital role in healthcare decision-making. By analysing key health
indicators such as age, blood pressure, cholesterol levels, and other clinical factors, the model can effectively estimate
the likelihood of heart disease in individuals. The results show that machine learning algorithms—particularly [insert
algorithm used, e.g., Logistic Regression, Random Forest, or Neural Networks]—can achieve high accuracy and provide
reliable predictions.
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