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Abstract — Predictive analytics has become a critical 

component in modern healthcare systems, enabling early 

disease detection and improved clinical decision-making. 

This study proposes a machine learning-based predictive 

analytics model for early disease detection using patient 

clinical data. Multiple supervised learning algorithms 

including Logistic Regression, Decision Tree, Random 

Forest, and Support Vector Machine were implemented and 

evaluated. The dataset used for the study consists of patient 

health indicators such as age, blood pressure, cholesterol 

level, and glucose level. Data preprocessing techniques such 

as normalization, missing value handling, and feature 

selection were applied before model training. Experimental 

results show that the Random Forest model achieved the 

highest accuracy compared to other algorithms. The proposed 

predictive model can assist healthcare professionals in 

identifying high-risk patients at an early stage, thereby 

improving treatment outcomes and reducing healthcare costs. 
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I. INTRODUCTION 

Cardiovascular diseases remain one of the most critical health 

issues globally. According to the World Health Organization, 

millions of people die each year due to heart-related illnesses. 

Early detection of heart disease is essential for effective 

treatment and prevention. Traditional diagnostic methods 

rely heavily on manual analysis of medical records and 

physician expertise. However, with the growth of healthcare 

data, machine learning techniques have emerged as powerful 

tools for analyzing complex datasets and identifying disease 

patterns. Machine learning algorithms can analyze large 

volumes of patient data and predict the likelihood of heart 

disease based on medical parameters such as age, cholesterol 

levels, blood pressure, and heart rate. This study proposes a 

machine learning-based heart disease prediction system using 

the Random Forest algorithm. The system also provides a 

web based user interface that allows healthcare professionals 

and users to input patient data and receive predictive results 

instantly.  

The objectives of this research are:  

− To develop a predictive model for heart disease 

detection.  

− To implement a Random Forest classifier for accurate 

prediction.  

− To create a web-based system for user interaction and 

prediction visualization.  

II. LITERATURE REVIEW 

Heart disease prediction using machine learning has been 

widely studied in recent years due to its importance in early 

diagnosis and healthcare improvement. Various researchers 

have applied different machine learning algorithms to predict 

cardiovascular diseases using clinical datasets.  

Mohan et al. proposed a hybrid machine learning 

model combining Random Forest and Linear methods for 

heart disease prediction. Their study demonstrated improved 

accuracy compared to traditional algorithms by effectively 

handling feature selection and classification. Similarly, Ali et 

al. developed an optimized stacked Support Vector Machine 

(SVM) model that achieved high prediction accuracy by 

using feature selection techniques and hyperparameter 

tuning.  

Singh et al. conducted a comparative analysis of 

multiple machine learning algorithms, including Decision 

Tree, Logistic Regression, Support Vector Machine, and 

Random Forest. Their results indicated that ensemble 

methods such as Random Forest performed better due to 

reduced overfitting and improved generalization. Beyene and 

Kamat focused on data mining techniques for heart disease 

prediction using medical attributes such as age, blood 

pressure, and cholesterol levels. Their work emphasized the 

importance of feature selection and preprocessing in 

improving model performance. Deekshatulua and Chandra 

applied KNearest Neighbor (KNN) and Genetic Algorithms 

for classification of heart disease data. Their study 

highlighted the role of optimization techniques in enhancing 

prediction accuracy. In addition, several researchers have 

explored the use of Artificial Neural Networks (ANN) for 

disease prediction. Neural networks are capable of modeling 

complex relationships between input features, although they 

require larger datasets and higher computational resources. 

Despite these advancements, many existing systems lack 

user-friendly interfaces and real-time prediction capabilities. 

Most studies focus primarily on model development without 

integrating practical deployment solutions. Therefore, there 

is a need for a system that not only provides accurate 

predictions but also offers an interactive platform for users. 

The proposed system addresses these gaps by implementing 

a Random Forest-based prediction model integrated with a 

web-based interface, enabling real-time prediction and 

improved usability for healthcare applications. 

Algorithm 
Accuracy 

(%) 
Precision 

Recall 

(Sensitivity) 
Specificity Advantages Limitations 

Logistic 

Regression 
84.2 0.83 0.82 0.85 

Simple, easy to 

interpret, fast 

Poor performance with 

complex data 
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Decision 

Tree 
86.5 0.85 0.84 0.87 

Easy 

visualization, 

handles nonlinear data 

Prone to overfitting 

Support 

Vector 

Machine 

(SVM) 

88.1 0.87 0.86 0.89 

Effective in 

highdimensional 

spaces 

Requires parameter 

tuning 

K-Nearest 

Neighbors 

(KNN) 

85.3 0.84 0.83 0.86 
Simple, no training 

phase 

Computationally 

expensive 

Artificial 

Neural 

Network 

(ANN) 

89.0 0.88 0.87 0.90 
Handles complex 

patterns 

Requires large data and 

training time 

Random 

Forest 
91.3 0.90 0.89 0.92 

High accuracy, reduces 

overfitting, robust 

Higher computational 

cost 

Table 1: Comparative Analysis of Machine Learning Algorithms for Heart Disease Prediction 

Several studies have explored the use of machine 

learning algorithms for predicting heart disease.Researchers 

have applied algorithms such as Logistic Regression, 

Decision Trees, Support Vector Machines, and Neural 

Networks for cardiovascular disease prediction.Previous 

research demonstrated that machine learning models can 

improve prediction accuracy compared to traditional 

statistical methods. Random Forest, in particular, has been 

widely used due to its ability to handle large datasets and 

reduce overfitting.  

III. RESEARCH METHODOLOGY:  

Heart disease is one of the leading causes of death worldwide, 

and early detection remains a major challenge due to the 

complexity of medical data and the lack of efficient 

prediction systems. Traditional diagnostic methods rely 

heavily on manual analysis by healthcare professionals, 

which can be time-consuming, costly, and prone to human 

error. There is a need for an intelligent, automated system that 

can accurately analyze patient health parameters and predict 

the risk of heart disease at an early stage. Such a system 

should leverage machine learning techniques to improve 

prediction accuracy and assist doctors in decision-making. 

Therefore, this project aims to develop a web-based heart 

disease prediction system using machine learning algorithms 

that can provide fast, reliable, and user-friendly diagnosis 

support along with appropriate medical recommendations.  

 
Fig. 1: Proposed System Architecture 

The proposed system follows a systematic approach 

for predicting heart disease using machine learning 

techniques. The methodology consists of multiple stages, 

including data collection, preprocessing, model training, 

system integration, and result generation.  

IV. WORKFLOW OF THE SYSTEM:  

The proposed system follows a structured workflow to 

predict the     risk of heart disease using machine learning 

techniques. Initially, patient data such as age, sex, blood 

pressure, cholesterol level, and other clinical parameters are 

collected through a web-based interface. The collected data 

undergoes preprocessing, which includes data cleaning, 

normalization, and feature selection to ensure the quality and 

relevance of input attributes. The processed data is then fed 

into a trained machine learning model, specifically a Random 

Forest classifier, which has been trained on a historical 

dataset of heart disease records.The model analyzes the input 

parameters and computes the probability of heart disease 

occurrence.Based on this probability, the system classifies the 

patient’s condition into risk categories such as Low, 

Moderate, or High.The prediction results are displayed to the 

user through the application dashboard. In cases where the 

predicted risk is moderate or high, the system also provides 

recommendations, such as suggesting relevant doctors or 

medical consultation.Thus, the system enables efficient, 

accurate, and real-time prediction of heart disease, assisting 

healthcare professionals and patients in early diagnosis and 

decision-making.The system was integrated with a web-

based interface, allowing users to input clinical parameters 

and receive real-time prediction results. The output includes 

risk classification (Low, Moderate, High) along with a 

confidence score, enhancing interpretability for users. The 

confusion matrix analysis shows a low rate of 

misclassification, indicating that the model is capable of 

accurately identifying patients at risk of heart disease.  

Additionally, the implementation of a dashboard 

interface enables visualization of healthcare statistics and 

trends, improving usability and decision-making. The system 

also incorporates a recommendation feature that suggests 

cardiologists based on prediction results, making it more 

practical for real-world applications. Overall, the results 

indicate that the proposed system is efficient, user-friendly, 



Predictive Analysis System for Early Heart Disease Detection in Healthcare 

 (IJSRD/Vol. 14/Issue 2/2026/023) 

 

 All rights reserved by www.ijsrd.com 94 

and capable of assisting in early detection of heart disease, 

thereby supporting healthcare professionals in clinical 

decision-making.The proposed heart disease prediction 

system was successfully implemented and evaluated using 

multiple machine learning algorithms.   

 
Fig. 2: Workflow of The Proposed Heart Disease Prediction 

System 

1) Step 1: Data Collection  

A heart disease dataset containing clinical attributes such as 

age, sex, chest pain type, blood pressure, cholesterol level, 

and other medical parameters is used. The dataset is stored in 

CSV format and serves as the input for model training.  

2)  Step 2: Data Preprocessing  

The collected dataset undergoes preprocessing to improve 

data quality. This includes:  

1) Handling missing or inconsistent values  

2) Selecting relevant features  

3) Structuring data into input (features) and output 

(target) variables. 

3) Step 3: Model Training  

A Random Forest classifier is implemented using the Scikit-

learn library. The model is trained on the preprocessed dataset 

to learn patterns and relationships between input features and 

heart disease risk.  

4) Step 4: Model Integration  

The trained machine learning model is integrated into a Flask-

based web application. A backend function is created to 

accept input data and return prediction results.  

5) Step 5: User Input Handling  

A web interface is developed using HTML templates where 

users (patients) can:  

− Log in to the system  

− Enter health-related parameters through forms  

6) Step 6: Prediction Process  

− The input data provided by the user is converted into 

numerical format and passed to the trained model.  

− The model calculates the probability of heart disease 

occurrence.  

7) Step 7: Risk Classification  

Based on the predicted probability, the system classifies the 

result into:  

− Low Risk  

− Moderate Risk  

− High Risk  

8) Step 8: Result Display and Recommendation  

− The prediction result is displayed on the dashboard. 

If the risk level is moderate or high, the system 

recommends doctors from a predefined dataset to 

assist the patient.  

The proposed system follows a structured approach 

for predicting heart disease using machine learning 

techniques. Initially, a heart disease dataset containing 

clinical attributes such as age, sex, chest pain type, blood 

pressure, and cholesterol levels is collected in CSV format 

and used as input for model development. The dataset is then 

preprocessed to improve data quality by handling missing 

values, selecting relevant features, and organizing the data 

into input and target variables. 

A Random Forest classifier is implemented using 

the Scikit-learn library and trained on the processed dataset 

to learn patterns associated with heart disease. The trained 

model is integrated into a Flask-based web application, 

enabling real-time prediction functionality. A user-friendly 

web interface is developed where users can log in and enter 

their health parameters. 

The input data is converted into numerical format 

and passed to the model, which predicts the probability of 

heart disease. Based on this probability, the system classifies 

the risk into low, moderate, or high categories. Finally, the 

prediction results are displayed on the dashboard, and for 

moderate or high-risk cases, the system provides doctor 

recommendations to assist users in seeking medical 

consultation. 

V. RESULT AND DISCUSSION 

The proposed system is implemented as a web-based 

application using the Flask framework in Python. The system 

integrates a machine learning model with a userfriendly 

interface to enable real-time prediction of heart disease risk. 

Initially, the dataset containing patient health parameters is 

loaded and preprocessed using the Pandas library. The 

preprocessing phase includes handling missing values, 

organizing features, and preparing the dataset for model 

training. A Random Forest classifier is then trained using the 

processed dataset to learn patterns associated with heart 

disease. The trained model is integrated into the Flask 

application, where user inputs are collected through HTML 

forms. These inputs include parameters such as age, sex, 
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blood pressure, cholesterol level, and other relevant medical 

attributes. The input data is converted into a suitable 

numerical format and passed to the trained model for 

prediction. 

 
Fig. 3: Inputs given about the patient 

 
Fig. 4: Algorithm performance for Heart Disease Prediction 

VI. CONCLUSION 

Heart disease prediction system was developed and 

implemented to assist in early detection of cardiovascular 

conditions. The system utilizes clinical parameters to predict 

the likelihood of heart disease, with the Random Forest 

algorithm achieving the highest accuracy among the 

evaluated models. The integration of a web-based interface 

enables users to input patient data and obtain real-time 

predictions along with risk classification and confidence 

scores. The system effectively analyzes patient clinical data 

to predict disease risk with high accuracy. A web-based 

interface enables real-time user interaction and provides risk 

classification along with confidence scores. Additionally, the 

system provides doctor recommendations, enhancing its 

practical applicability in healthcare environments. The results 

demonstrate that the proposed system is efficient, reliable, 

and user-friendly, making it a valuable decision-support tool 

for healthcare professionals. Future work may focus on 

incorporating larger realworld datasets, improving model 

accuracy using deep learning techniques, and integrating 

advanced automation for real-time healthcare monitoring. 

Therefore, there is a need for a system that not only provides 

accurate predictions but also offers an interactive platform for 

users. The proposed system addresses these gaps by 

implementing a Random Forest-based prediction model 

integrated with a webbased interface, enabling real-time 

prediction and improved usability for healthcare applications.  
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