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Abstract: Heart disease is a major global health concern and remains one of the leading causes of death worldwide. Early prediction 
and diagnosis are essential to prevent severe complications and improve patient survival rates. This project proposes a machine learning-
based model for the early prediction of heart diseases using patient clinical and lifestyle parameters. The system analyses feature such 
as blood pressure, cholesterol level, age, chest pain type, and other medical indicators to classify the risk of heart disease. Various 
machine learning algorithms including Support Vector Machine (SVM), Logistic Regression, and Random Forest were implemented 
and evaluated using performance metrics such as accuracy, precision, recall and F1-score, among these, the SVM model demonstrated 
superior performance and was selected as the final predictive model. The trained model was integrated into Flask-based web application 
to provide real -time predictions through a user- friendly interface The proposed system supports early detection, assists healthcare 
professionals in decision making, and reduce dependency on manual diagnosis. As a future enhancement, the system is planned to be 
extended into multi-disease prediction framework by incorporating models for chronic-kidney disease and liver disease, enabling a 
comprehensive and intelligent healthcare screening platform. 
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I. INTRODUCTION 

Cardiovascular diseases (CVDs) are among the leading causes of 
mortality worldwide, accounting for a significant percentage of 
global death each year. According to the World Health 
Organization, early detection and timely treatment can 
substantially reduce the risk of severe complications and fatalities. 
However, traditional diagnosis of heart diseases of ten relies on 
manual interpretation of professionals in early-stage disease 
prediction [1].  

Recent advancements in machine learning (ML) and artificial 
intelligent (AI) have transformed the healthcare sector by enabling 
data-driven decision making. machine learning algorithms can 
analyse large volumes of medical data, identify hidden patterns, 
and provide accurate predictions.in the context of heart disease, 
ML models utilize clinical attributes such as blood pressure, 
cholesterol level, age, glucose level, and lifestyle factors to assess 
the probability of disease occurrence[2]. The project aims to 
develop a machine learning based predictive model for early 
detection of heart disease. Various algorithms such as Support 
Vector Machine (SVM), logistic Regression, and Random Forest 
are implemented and compared to determine the most effective 
model. the selected model is integrated into a web- based 
application, allowing users to input medical parameters and 
receive instant risk prediction.   

The proposed system is designed to assist doctors, patients and 
healthcare providers by offering a fast, reliable, and cost-effective 
screening tool. As a future enhancement, the framework will be 
extended to support multi-disease predictions, including kidney 
and liver diseases, to criteria comprehensive intelligent healthcare 
monitoring platform. 

II. LITERATURE REVIEW 

Recent advancements in machine learning have significantly 
improved the early detection of cardiovascular and other chronic 
diseases. several studies have demonstrated that algorithms such 
as Support Vector Machine (SVM)[3], Logistic Regression[4], 
Random Forest[5], and Neural networks can effectively an analyse 

clinical parameters to predict heart disease with high accuracy. 
Researchers have utilized datasets containing features like age, 
blood pressure, cholesterol level ,and ECG results to build 
predictive models Comparative analyses in a literature reveal the 
SVM and ensemble techniques often outperform traditional 
statistical methods in terms of precision and recall, making them 
suitable for medical decision-support systems .In addition to heart 
disease, multi-disease prediction frameworks have gained 
attention, where a single platforms is designed to assess the risk of 
kidney and liver disorders along with cardio condition. previous 
works highlight the importance of proper data preprocessing, 
feature scaling, and handling class imbalance to improve model 
reliability. Web based implementations using Flask and interactive 
user interface have als been proposed to make these systems 
accessible to non-technical users. However, challenges. Such as 
dataset heterogeneity, model interpretability and real-time 
validation remain open research areas, motivating the 
development of more robust and generalized prediction system 

III. PROPOSED SYSTEM 

The proposed system is a machine learning-based intelligent 
prediction platform designed for early detection of heart disease. 
the system analyses patient medical parameters and predicts the 
risk level using trained classification models. unlike traditional 
diagnosis methods that depend on manual analysis, the proposed 
approach provides fast, accurate, and automated decision support. 

The system is implemented as a web-based application, where 
users can input clinical values such as age, blood pressure, 
cholesterol, chest pain type, and other relevant attributes. the 
backend machine learning model preprocesses the input and 
delivers an instant prediction indicating whether the person is at 
risk of heart disease 

As a future enhancement, the framework is extended to support 
multi disease prediction, including kidney and liver diseases, 
using separate trained models integrated into single platform. this 
makes the system a comprehensive healthcare screening tool.  The 
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methodology of the proposed system consists of the following 
major phases: 

 

 
Figure 1 : Overview of research work  

 Data collection: Heart disease dataset collected from 
publicly available medical repositories.  Dataset contains   
patient attributes such as age, gender, cholesterol, blood 
pressure, glucose, lifestyle factors and target class.  Data 
represent both normal and diseased causes[6]. 

 Data preprocessing: Handling missing values using 
mean/median imputation.  Encoding categorical variables 
into numerical form.  Feature scaling using Standard Scaler 
to normalize data.  Splitting dataset into training (80%) and 
testing (20%) sets. 

 Model development: Three machine learning algorithm are 
implemented such as SVM, LR, and RF.  SVM is an effective 
for high-dimensional medical data and provides better 
margin-based classification.  Logistic regression is a simple 
and interpretable model and suitable for binary disease 
prediction Random Forest classifier is an ensemble technique 
and reduces overfitting and improves accuracy. 

 Model evaluation: three kinds of performance measures are 
considered such as Accuracy, Precision, Recall, and F1-Score.  
The best-performing model is selected for deployment based 
on recall and overall accuracy 
The proposed method offers an effective solution for the early 
detection of heart disease, which helps in reducing the risk of 
severe health complications through timely treatment. By 
using intelligent prediction techniques, the system improves 
diagnostic accuracy and supports faster clinical decision-
making. 

The system also reduces manual diagnosis time by automatically 
analysing patient data and generating prediction results quickly. In 
addition, it is low-cost and user-friendly, making it suitable for 
practical healthcare applications in hospitals and clinics.  Another 
major advantage is its scalability for multi-disease prediction, 
where the same framework can be extended to detect other 
diseases. Furthermore, the proposed method can be implemented 
in rural healthcare centers, helping provide accessible and efficient 
healthcare services in remote areas. 

IV. EXISTING SYSTEM 

The existing system for heart disease diagnosis primarily relies on 
manual clinical examination and traditional diagnostic procedures 

performed by medical professional. physicians analyse patient 
symptoms, laboratory reports, and medical effective, has several 
limitations in terms of time, cost, and accuracy.  In many 
healthcare centre, diagnosis depends on conventional statistical 
methods and rule- based systems. these methods require extensive 
human expertise and are prone to subjective interpretation and 
human error. moreover, early-stage symptoms of heart disease are 
often subtle and may be overlooked, leading to delayed treatment. 

Most existing computerized systems are limited to simple record 
management and do not provide intelligent prediction capabilities. 
they lack the ability to analyse large volumes of medical data and 
identify hidden patterns. As a result, early detection and 
preventive care remain challenging, especially in rural and 
resource-limited environment.   

The main objective of this project is to develop an intelligent 
machine learning-based system for the early prediction of heart 
disease. the specific objectives are as follows: 

 To design an automated prediction system that can analyse 
patient medical parameters and identify the risk of heart 
disease at an early stage 

 To apply machine learning algorithm such as support vector 
machine learning, logistic regression, and random forest for 
accurate disease classification. 

 To preprocess medical datasets by handling missing values, 
encoding categorical data, and performing features scaling to 
improve model performance. 

 To evaluate model performance using accuracy, precision, 
recall, F1-score, and confusion matrix in order to select the 
best algorithm. 

 To develop a user-friendly web application using Flask for 
real time prediction and easy accessibility. 

 To reduce diagnosis time and cost by providing instant 
decision support to doctors and patients. 

 To extent the system for system for multi disease prediction 
(heart, kidney, liver) as a future enhancement for 
comprehensive healthcare screening. 

 To assist non-expert users in understanding their health 
condition and encourage early medical consultation.    

V. RESULT AND DISCUSSION 

The proposed machine learning model was developed to predict 
heart disease using patient medical data such as age, blood, 
pressure, and cholesterol level. Different algorithms including 
Support Vector Machine (SVM), Logistic Regression, and 
Random Forest were applied to the dataset. The model was trained 
and tested, and its performance was evaluated using accuracy, 
precision, recall, and f1-score. Among all the algorithms, SVM 
achieved the highest accuracy of 99.25%, followed by random 
forest and Logistic Regression. The confusion matrix results 
shows that the number of incorrect predictions is very low, which 
indicates that the model is highly accurate and reliable. 

The results show that machine learning can be effectively used for 
early prediction of heart disease. The system helps doctors by 



 

Advances in Computer Engineering and Science (ACES) (2026) 
Volume -1, Issues – 1 

 
 

  REVAA PublicaƟons                                                                                                                             

providing quick and accurate results, which reduces manual 
effort and saves time. It can also be used in hospitals and rural 
areas for early diagnosis. However, the model depends on the 
quality of the dataset, and its currently focuses only on heart 
disease. In the future, the system can be improved by using 
larger datasets and advanced techniques like deep learning, and 
it can be extended to predict multiple disease. 

VI. CONCLUSION 

The proposed system successfully develops a machine learning 
model for early prediction of heart disease using patient 
medical data, Different algorithms such as Support Vector 
Machine (SVM), Logistic Regression, and Random Forest were 
used and compared. Among these, SVM showed the best 
performance with highest accuracy. The system is able to 
analyse important health parameters and provide fast and 
accurate prediction results.  This model can be very useful in 
the health care field as its helps doctors in early diagnosis and 
reduces manual work. It also saves time and cost for patients. 
The system is simple, efficient, and reliable for real-time usage. 
In the future, the model can be improved by using larger 
datasets and advanced techniques, and it can be extended to 
predict multiple diseases for better healthcare support. 
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