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Abstract: Cardiovascular disorders remain a dominant contributor to global mortality, emphasizing the importance of 

timely risk assessment and preventive intervention. The expansion of electronic medical data combined with advancements 

in computational intelligence has enabled the development of predictive systems that assist clinical evaluation. This work 

presents a clinical decision support framework that applies logistic regression to estimate the probability of heart disease 

using patient-specific clinical indicators. Due to its statistical foundation, low computational demand, and interpretability, 

logistic regression is particularly suitable for medical environments where explainability is essential. Experimental 

evaluation demonstrates that the model provides consistent predictive performance and identifies influential risk variables, 

supporting its applicability in early-stage cardiovascular risk screening. 
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I. INTRODUCTION 

 

Cardiovascular conditions pose a persistent public 

health burden and are responsible for a substantial fraction of 
preventable deaths worldwide. Detecting risk at an early stage 

plays a critical role in minimizing complications and 

improving treatment outcomes. Conventional diagnostic 

procedures often depend on multiple laboratory tests and 

specialist evaluations, which may be expensive and time-

intensive. These challenges create demand for computational 

systems capable of assisting clinicians in risk estimation 

using available patient information. 

 

With the rapid accumulation of digital medical records, 

data-driven approaches have become increasingly relevant in 
healthcare analytics. Machine learning techniques allow 

patterns to be extracted from clinical attributes and translated 

into predictive insights. Logistic regression, a probabilistic 

classification method, offers a balance between mathematical 

rigor and interpretability. This study leverages logistic 

regression to construct a predictive model that supports 

clinical assessment of heart disease risk. 

 

 

 

 

 

II. LITERATURE REVIEW 

 

The application of machine learning to cardiovascular 

diagnosis has attracted growing research attention due to 
improved data availability. Earlier investigations frequently 

employed statistical modeling techniques, particularly 

logistic regression, owing to their transparency and well-

established theoretical basis. These models provided insight 

into how individual physiological indicators relate to disease 

likelihood. 

 

More recent studies have explored complex 

architectures such as neural networks and ensemble 

approaches. However, despite the rise of advanced 

algorithms, logistic regression continues to serve as a 
dependable baseline because of its robustness, ease of 

interpretation, and suitability for clinical environments. 

Research consistently highlights variables including age, 

blood pressure, cholesterol concentration, heart rate, and 

chest pain characteristics as influential predictors of cardiac 

conditions. 
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III. METHODOLOGY 

 
The development of the proposed prediction system 

followed a sequential analytical workflow designed to ensure 

reliability and reproducibility. 

 

 Data Acquisition 

Patient records were obtained from an open-access 

cardiovascular dataset containing demographic and 

diagnostic attributes. Variables include age, sex, chest pain 

classification, resting blood pressure, serum cholesterol, 

fasting blood sugar status, electrocardiographic observations, 

peak heart rate, and exercise-related angina. A binary target 
variable denotes disease presence. 

 

 Data Preparation 

Data refinement procedures were applied to improve 

model input quality. These steps involved addressing 

incomplete entries, eliminating redundant samples, encoding 

categorical variables numerically, and applying 

normalization to prevent scale imbalance among attributes. 

 

 Exploratory Data Analysis (EDA) 

Statistical summaries and graphical techniques were 

used to observe distributions and relationships among 
features. Correlation analysis assisted in understanding 

interdependencies within the dataset. 

 

 Model Selection 

Logistic regression was selected for its probabilistic 

interpretation of class membership. Model parameters were 

estimated through maximum likelihood optimization, 

enabling disease probability. 

 

 Performance Assessment 

Model effectiveness was measured using classification 
metrics including accuracy, precision, recall, F1-score, and 

confusion matrix evaluation. Emphasis was placed on recall 

to reduce undetected positive cases, a critical requirement in 

medical screening systems. 

 

 Risk Factor Interpretation 

The trained model is evaluated using standard 

performance metrics such as accuracy, precision, recall, F1-

score, and confusion matrix. Accuracy measures overall 

prediction correctness, while precision and recall assess the 

model’s ability to correctly identify patients with heart 
disease. Reducing false negatives is particularly important in 

medical diagnosis to avoid missed detections quantification 

of how each feature Influences. 

 

 Feature Importance Analysis 

The magnitude and direction of logistic regression 

coefficients are used to analyze feature importance. The most 

significant factors influencing the prediction of heart disease, 

such as age, blood pressure, cholesterol level, and type of 

chest pain, are identified by this analysis. 

 

 
Fig 1: Stages of Predicting Heart Disease. 

 

IV. KEY STRATEGIES 

 

Logistic regression demonstrated strong predictive 

capability for heart disease by effectively modeling binary 

outcomes and providing clear. 

 

Logistic regression demonstrated strong predictive 

capability for heart disease by effectively modeling binary 
outcomes and providing clear interpretability. The model 

successfully captured relationships between critical medical 

attributes such as age, blood pressure, cholesterol level, chest 

pain type, and heart rate with the likelihood of heart disease. 

 

Evaluation results based on accuracy, precision, recall, 

F1-score, and confusion matrix confirm that the model 

achieved dependable classification performance with 

minimal error rates. A key contribution of this study is the 

feature importance analysis, which highlights major risk 

indicators and supports informed clinical decision-making. 
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V. CONCLUSION 

 
These findings demonstrate that logistic regression is a 

practical and efficient approach for heart disease prediction. 

The model successfully captured relationships between 

critical medical attributes such as age, blood pressure, 

cholesterol level, chest pain type, and heart rate with the 

likelihood of heart disease. 

 

Evaluation results based on accuracy, precision, recall, 

F1-score, and confusion matrix confirm that the model 

achieved dependable classification performance with 

minimal error rates. A key contribution of this study is the 
feature importance analysis, which highlights major risk 

indicators and supports informed clinical decision-making.  
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