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Abstract: Cardiovascular disease (CVD) is one of the leading causes of mortality 

worldwide, necessitating accurate and reliable predictive models for early diagnosis and 

risk assessment. With the rapid growth of clinical data, machine learning (ML) and deep 

learning (DL) techniques have emerged as powerful tools for disease prediction. This 

study presents a comprehensive comparative analysis of classical machine learning and 

deep learning models for cardiovascular disease prediction using a structured clinical 

dataset. Several ML algorithms, including Logistic Regression, Support Vector Machine, 

Random Forest, and Gradient Boosting, are evaluated alongside deep learning 

architectures such as Artificial Neural Networks, Convolutional Neural Networks, and 

Long Short-Term Memory networks. Model performance is assessed using accuracy, 

precision, recall, F1-score, and area under the receiver operating characteristic curve 

(AUC–ROC). Experimental results demonstrate that deep learning models achieve 

superior predictive performance, particularly in terms of AUC–ROC, while tree-based 

machine learning models provide competitive accuracy with lower computational 

complexity. The findings highlight the strengths and limitations of ML and DL approaches 

and offer valuable insights for selecting suitable predictive models in real-world clinical 

decision-support systems. 
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