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Abstract: Heart attack remains one of the leading causes of mortality worldwide, creating a critical need 

for early prediction and preventive healthcare strategies. HeartIntel: A Machine Learning Framework for 

Early Heart Attack Risk Prediction and Clinical Decision Support presents an intelligent system designed 

to identify individuals who may be at elevated risk of heart attack using clinical and physiological 

parameters. The framework utilizes patient information such as age, blood pressure, cholesterol level, 

chest pain characteristics, maximum heart rate, ST depression, and related health indicators for predictive 

analysis. Data preprocessing, feature transformation, and normalization techniques are applied to improve 

data quality and model performance. Machine learning algorithms including Logistic Regression, Random 

Forest, and Support Vector Machine are employed for classification and risk assessment. A web based 

interface enables efficient data entry, prediction generation, and result visualization. Experimental 

evaluation demonstrates reliable predictive capability, satisfactory accuracy, and timely identification of 

high risk cases. The system supports clinical decision making, promotes early intervention, enhances 

healthcare efficiency, reduces diagnostic delays, and contributes to improved patient safety and outcomes. 

 

Index Terms –Heart Attack Risk Prediction, HeartIntel, Machine Learning, Clinical Decision Support, 

Logistic Regression, Random Forest, Support Vector Machine, Healthcare Analytics, Predictive 

Modeling, Risk Assessment. 

I. INTRODUCTION 

 

Advancements in information technology, artificial intelligence, and data analytics have significantly 

transformed modern healthcare systems by enabling intelligent decision making, efficient diagnosis, and 

improved patient care. The increasing availability of electronic medical records and healthcare datasets has 

created opportunities for developing predictive systems that can analyze patient information and identify 

potential health risks before critical conditions occur. Machine learning has emerged as an effective 

approach for extracting meaningful patterns from large volumes of medical data and generating accurate 

predictions. These capabilities support healthcare professionals in making informed decisions, improving 

treatment planning, and promoting preventive healthcare practices. Intelligent prediction systems have 

gained considerable attention because they reduce dependence on manual analysis and provide faster 

insights for clinical evaluation.Among various life threatening medical conditions, heart attack remains one 

of the leading causes of mortality worldwide. It occurs when the blood supply to a portion of the heart is 

blocked, resulting in damage to heart tissues and potentially fatal complications. Early identification of 

individuals at risk is essential for reducing mortality rates and improving healthcare outcomes. 
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Conventional diagnostic procedures often involve multiple clinical examinations, laboratory tests, and 

specialist consultations, which may require significant time and resources. As a result, there is an increasing 

demand for intelligent systems capable of assessing heart attack risk accurately and efficiently using 

available patient health information.HeartIntel: A Machine Learning Framework for Early Heart Attack 

Risk Prediction and Clinical Decision Support is designed to address this challenge through advanced 

predictive analytics. The framework utilizes important clinical parameters including age, blood pressure, 

cholesterol level, chest pain type, maximum heart rate, ST depression, and related health indicators to 

evaluate the likelihood of heart attack occurrence. Data preprocessing techniques such as cleaning, 

normalization, and transformation are applied to improve data quality and model effectiveness. Machine 

learning algorithms including Logistic Regression, Random Forest, and Support Vector Machine are 

employed for classification and risk assessment. A web based interface facilitates data entry, prediction 

generation, and result visualization in a user friendly manner. The framework supports healthcare 

professionals by providing timely risk predictions and valuable clinical insights. Through intelligent 

analysis of patient data, the system contributes to early intervention, enhanced decision support, improved 

healthcare efficiency, and better management of heart attack related risks and outcomes globally today. 

II. RELATED  WORKS 

 

Article[1] "Heart Disease Identification Method Using Machine Learning Classification in E-Healthcare" 

by Jian Ping Li and Amin Ul Haq in 2020: This paper presents an intelligent healthcare framework for 

identifying heart disease using machine learning classification techniques. The study utilizes clinical 

datasets and applies multiple classification algorithms to improve prediction accuracy. Data preprocessing 

and feature selection methods are incorporated to enhance model performance. The authors compare 

various classifiers and evaluate them using standard performance metrics. Experimental results demonstrate 

improved diagnostic capability for early disease detection. The proposed approach supports healthcare 

professionals in making timely decisions. The research highlights the growing importance of machine 

learning in predictive healthcare applications. 

 

Article[2] "Machine Learning-Based Heart Disease Diagnosis: A Systematic Literature Review" by Md 

Manjurul Ahsan and Zahed Siddique in 2021: This study provides a comprehensive review of machine 

learning applications in heart disease diagnosis. The authors analyze numerous research articles and 

identify commonly used prediction techniques. The review discusses challenges related to imbalanced 

datasets and classification accuracy. Various preprocessing and feature engineering approaches are 

examined. The paper evaluates strengths and limitations of existing methods. Findings reveal the 

importance of robust data handling for reliable prediction. The study offers valuable directions for future 

research in intelligent healthcare systems. 

 

Article[3] "Machine Learning and Ensemble Approach Onto Predicting Heart Disease" by Aaditya Surya 

and Pranav Gupta in 2021: This paper investigates the use of ensemble learning methods for heart disease 

prediction. Several machine learning algorithms are combined to improve classification performance. The 

study compares Logistic Regression, Random Forest, KNN, SVM, and Neural Networks. Ensemble voting 

techniques are applied to increase diagnostic reliability. Results indicate better prediction accuracy than 

individual models. The framework supports early identification of patients at risk. The research 

demonstrates the effectiveness of ensemble approaches in healthcare analytics. 

 

Article[4] "Prediction of Heart Disease Using Machine Learning Algorithms" by Mohammad Junaid 

Nayeem and Mohammad Ariful Islam in 2022: This research applies supervised machine learning 

algorithms for heart disease prediction. The study focuses on improving classification performance through 

efficient data analysis. Multiple algorithms are evaluated and compared using medical datasets. Feature 

selection and preprocessing methods are employed to enhance accuracy. Experimental findings show 

promising results for early diagnosis. The proposed framework assists healthcare professionals in risk 

assessment. The work emphasizes the practical significance of machine learning in preventive healthcare. 

 

Article[5] "Machine Learning Technology-Based Heart Disease Detection Models" by Umarani Nagavelli 

and Debabrata Samanta in 2022: This paper explores machine learning models developed for heart disease 

detection. Different predictive algorithms are analyzed and compared using healthcare datasets. The authors 

examine classification accuracy, reliability, and computational efficiency. Feature extraction methods 
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contribute to improved prediction outcomes. The study discusses challenges in disease diagnosis and risk 

assessment. Experimental results validate the usefulness of machine learning technologies. The research 

supports the development of intelligent clinical decision systems. 

 

Article[6] "Review on Machine Learning and Deep Learning-Based Heart Disease Prediction Systems" by 

S. Deepika and S. Seethalakshmi in 2023: This review examines recent machine learning and deep learning 

techniques for heart disease prediction. Various predictive models and healthcare applications are analyzed. 

The authors discuss strengths and weaknesses of existing approaches. Deep learning architectures are 

compared with traditional machine learning methods. The study highlights the role of early diagnosis in 

reducing mortality. Research findings indicate growing adoption of intelligent healthcare systems. The 

paper provides useful recommendations for future advancements. 

 

Article[7] "Machine Learning-Based Model to Predict Heart Disease in Early Stage" by Mohammed 

Elbasheer and Ahmed Hassan in 2023: This study develops a machine learning framework for early-stage 

heart disease prediction. Several feature selection techniques are used to identify significant clinical 

attributes. The authors evaluate model performance using multiple classifiers. Data preprocessing improves 

prediction reliability and consistency. Results demonstrate effective identification of high-risk patients. The 

proposed system supports early intervention and preventive healthcare. The research confirms the 

importance of feature optimization in predictive analytics. 

 

Article[8] "Effective Heart Disease Prediction Using Machine Learning" by C. M. Bhatt and Hardik Patel 

in 2023: This paper presents an advanced predictive model for heart disease diagnosis. Machine learning 

algorithms including Random Forest, XGBoost, and Decision Trees are investigated. Hyperparameter 

optimization is performed to improve classification accuracy. The study evaluates model performance 

using standard healthcare metrics. Experimental results show significant improvements in prediction 

effectiveness. The framework assists clinicians in identifying disease risk accurately. The research 

highlights the potential of intelligent healthcare solutions. 

 

Article[9] "Heart Diseases Prediction Using Machine Learning" by S. Karthik and R. Vignesh in 2024: 

This research employs machine learning techniques to classify and predict heart disease patients. Multiple 

algorithms are tested using healthcare datasets. Data preprocessing and feature engineering improve model 

efficiency. The study compares regression and classification approaches for disease prediction. Results 

indicate reliable performance in identifying potential heart conditions. The framework provides timely 

support for clinical decision making. The work demonstrates the effectiveness of predictive analytics in 

healthcare. 

 

Article[10] "Classification and Prediction of Heart Diseases Using Machine Learning Algorithms" by Akua 

Sekyiwaa Osei-Nkwantabisa and Redeemer Ntumy in 2024: This paper evaluates different machine 

learning algorithms for heart disease classification. Logistic Regression, KNN, SVM, and Artificial Neural 

Networks are examined. The study uses the UCI heart disease dataset for experimentation. Comparative 

analysis identifies the most effective prediction model. Results show that machine learning can significantly 

improve diagnosis accuracy. The research emphasizes the value of early disease detection. The proposed 

methodology supports future intelligent healthcare systems. 

 

Article[11] "Cardiac Clarity: Harnessing Machine Learning for Accurate Heart-Disease Prediction" by 

Sujith Santhosh and Krishnaraj Chadaga in 2025: This study introduces an advanced machine learning 

framework for accurate heart disease prediction. Multiple predictive algorithms are analyzed using clinical 

datasets. The framework focuses on improving diagnostic precision and reliability. Feature engineering and 

model optimization techniques are applied. Experimental outcomes demonstrate strong predictive 

performance. The system supports healthcare professionals in identifying high-risk patients. The research 

highlights future opportunities for AI-driven healthcare applications. 

 

Article[12] "A Comprehensive Machine Learning Framework for Heart Disease Prediction: Performance 

Evaluation and Future Perspectives" by Ali Azimi Lamir and Shiva Razzagzadeh in 2025: This paper 

presents a comprehensive framework for heart disease prediction using machine learning. Logistic 

Regression, KNN, and Random Forest models are evaluated. Hyperparameter tuning techniques are applied 

to enhance performance. The study uses precision, recall, F1-score, and accuracy for assessment. Results 
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indicate Random Forest achieves superior prediction capability. The framework demonstrates strong 

potential for clinical decision support. The authors recommend larger datasets and broader validation for 

future improvements. 

III. PROBLEM STATEMENT 

a Heart attack remains a major public health concern and continues to be one of the leading causes of death 

worldwide. Early identification of individuals at risk is challenging because symptoms and clinical 

indicators often vary among patients. Traditional diagnostic approaches depend on multiple medical 

examinations, laboratory investigations, and specialist evaluation, which can be time consuming, costly, 

and inaccessible in certain healthcare settings. Delayed detection may result in severe complications, 

reduced treatment effectiveness, and increased mortality. Existing prediction methods may also suffer from 

limited accuracy, inefficient data utilization, and difficulties in handling large volumes of patient 

information. Therefore, there is a need for an intelligent and reliable system capable of analyzing clinical 

data efficiently and identifying potential heart attack risk at an early stage to support timely medical 

intervention and improve healthcare outcomes. 

IV. OBJECTIVES 

The primary objective of this study is to develop an intelligent machine learning framework capable of 

predicting heart attack risk using patient clinical data. The study aims to analyze important health 

parameters such as age, blood pressure, cholesterol level, chest pain type, maximum heart rate, and other 

medical indicators to identify individuals who may be at risk. Another objective is to apply data 

preprocessing techniques to improve data quality and enhance prediction performance. The study also 

focuses on evaluating and comparing machine learning algorithms including Logistic Regression, Random 

Forest, and Support Vector Machine to determine effective predictive models. Additionally, the objective 

is to provide timely clinical decision support through accurate risk assessment, facilitate early intervention, 

improve healthcare efficiency, and support preventive healthcare practices for better patient outcomes and 

reduced mortality rates. 

V. METHODOLOGY 

 

1)Data Collection: The methodology begins with collecting a heart attack dataset from reliable medical 

sources. The dataset contains important patient health attributes such as age, blood pressure, cholesterol 

level, chest pain type, maximum heart rate, and other clinical indicators. These parameters are essential for 

analyzing patient health conditions and identifying risk patterns. The collected data serves as the foundation 

for model training and evaluation. 

 

2)Data Preprocessing: The collected dataset is preprocessed to improve its quality and consistency before 

analysis. Missing values, duplicate records, and data inconsistencies are identified and handled 

appropriately. Normalization and transformation techniques are applied to ensure uniform representation 

of features. This process enhances data reliability and improves machine learning model performance. 

 

3)Exploratory Data Analysis: Exploratory Data Analysis is conducted to understand the characteristics 

and distribution of the dataset. Various statistical methods and visualizations are used to identify trends, 

patterns, and relationships among clinical attributes. The analysis helps determine the significance of 

different health parameters. This step provides valuable insights for developing an effective prediction 

model. 

4)Feature Selection and Engineering: Relevant features are selected based on their contribution to heart 

attack risk prediction. Unnecessary or less significant attributes are removed to reduce complexity and 

improve efficiency. Feature engineering techniques are applied to create meaningful data representations. 

This step enhances model accuracy and predictive capability. 

 

5)Machine Learning Model Development: Machine learning algorithms such as Logistic Regression, 

Random Forest, and Support Vector Machine are implemented for predictive analysis. These models learn 

from historical patient records and identify patterns associated with heart attack risk. Training is performed 

using the prepared dataset. The objective is to develop reliable models capable of accurate classification. 

 

http://www.ijcrt.org/


www.ijcrt.org                                                  © 2026 IJCRT | Volume 14, Issue 6 June 2026 | ISSN: 2320-2882 

IJCRT2606356 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d214 
 

6)Model Evaluation and Validation: The trained models are evaluated using performance metrics such 

as accuracy, precision, recall, and F1-score. Validation techniques are applied to assess model effectiveness 

and generalization capability. Comparative analysis helps identify the best-performing algorithm. This step 

ensures dependable prediction performance on unseen data. 

 

7)System Deployment and Clinical Decision Support: The final prediction model is integrated into a 

web-based application developed using Flask. Users can enter patient clinical information and obtain 

prediction results through an interactive interface. The system provides timely risk assessment and supports 

clinical decision making. This deployment enables practical implementation in healthcare environments. 

VI. SYSTEM ARCHITECTURE 

 

 

 

Fig 1: System Architecture of HeartIntel for Early Heart Attack Risk Prediction and Clinical 

Decision Support 

 

The system architecture of HeartIntel is designed to predict early heart attack risk using machine learning 

techniques and provide effective clinical decision support. The architecture consists of four major layers: 

Data Layer, Processing and Machine Learning Layer, Application Layer, and Clinical Decision Support 

Layer. In the Data Layer, clinical information such as age, blood pressure, cholesterol level, chest pain type, 

maximum heart rate, ST depression, and vessel count is collected from patient records and healthcare 

datasets. This data is then forwarded to the Processing and Machine Learning Layer, where data 

preprocessing operations including cleaning, handling missing values, normalization, and encoding are 

performed to improve data quality. Feature engineering techniques are applied to select relevant attributes 

and transform data into a suitable format for model training. Machine learning algorithms such as Logistic 

Regression, Random Forest, and Support Vector Machine are trained and evaluated using performance 

metrics including accuracy, precision, recall, and F1-score. Trained models are stored in a model repository 

for future prediction tasks. The Application Layer provides a user-friendly interface that allows users to 

enter clinical parameters and request risk assessment. The Prediction Output module displays the result as 

either Positive or Negative along with a confidence score. Finally, the Clinical Decision Support Layer 

generates risk assessments, health recommendations, and treatment planning guidance to assist healthcare 

professionals in making timely and informed medical decisions. 
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VII. EXPERIMENTAL RESULT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Heart Attack Risk Prediction Result and Patient Health Monitoring Dashboard 

 

The output presents the HeartIntel dashboard displaying a Positive heart attack risk prediction result based 

on the patient's clinical parameters. The interface also allows users to update health information, view 

personalized recommendations, and monitor clinical indicators for continuous health assessment and 

decision support. 

VIII. CONCLUSION AND FUTURE WORKS 

In this research, HeartIntel was developed as a machine learning framework for early heart attack risk 

prediction and clinical decision support. The system successfully analyzed patient health parameters and 

utilized machine learning algorithms to identify potential heart attack risks with reliable predictive 

performance. Data preprocessing, feature engineering, model training, and evaluation techniques 

contributed to accurate classification and effective risk assessment. The framework provides timely insights 

that can support healthcare professionals in decision making and preventive care. Future work can focus 

on integrating larger datasets, real-time health monitoring devices, deep learning models, explainable 

artificial intelligence techniques, and cloud-based deployment to further improve prediction accuracy, 

scalability, usability, and clinical effectiveness. 
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