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ABSTRACT
This project presents a machine learning-based approach for predicting the risk of 
cardiovascular disease using patient health data. By leveraging algorithms such as Logistic 
Regression, Random Forest, and Support Vector Machines, the system analyzes features 
including age, blood pressure, cholesterol levels, BMI, and lifestyle factors to assess 
cardiovascular risk. The dataset, preprocessed for missing values and scaled for consistency, is 
split into training and testing sets to evaluate model accuracy. Performance metrics such as 
precision, recall, and ROC-AUC scores are used to determine the most effective model. This 
predictive tool aims to support early diagnosis and preventive healthcare decisions, offering an 
accessible, data-driven method for identifying at-risk individuals.

This project showed how machine learning can be used to 
predict the risk of cardiovascular disease using basic health 
data. By training and testing different models, we found 
effective ways to identify individuals at risk early on. The 
results highlight the potential of technology to support 
preventive healthcare and improve patient outcomes. With 
further development, this tool could be used in real-world 
settings to help doctors make faster, more informed decisions.

Exploratory Data Analysis (EDA)

This research represents a novel application of machine learning in 
preventive cardiology by integrating clinical data with advanced 
predictive modeling to improve early detection of cardiovascular 
risk. Unlike traditional diagnostic tools that often rely on limited 
indicators, our model processes a wide array of patient data—such 
as blood pressure, cholesterol, BMI, and lifestyle metrics—enabling a 
more comprehensive and personalized assessment. Preliminary 
results demonstrate high predictive accuracy across multiple 
algorithms, including Random Forest and Support Vector Machines, 
indicating strong potential for real-world clinical impact. This work 
builds on a foundation of interdisciplinary collaboration between 
data science and biomedical research (intra-thrust), while also 
fostering connections with behavioral science and health policy 
groups (inter-thrust) to address broader determinants of health. The 
insights gained from this study could transform preventive care 
practices, inform public health strategies, and contribute 
meaningfully to the growing field of AI-driven precision medicine.

Cardiovascular disease (CVD) remains one of the leading causes of 
death worldwide, posing a significant challenge to global health 
systems. Early detection and prevention are critical to reducing its 
impact, yet traditional diagnostic methods often fall short in 
identifying at-risk individuals before serious complications arise. 
This project focuses on developing a machine learning-based 
cardiovascular disease prediction model that can analyze key health 
indicators and predict individual risk with greater accuracy and 
efficiency. This aligns closely with the center’s mission to advance 
health equity through innovative, data-driven solutions. By 
combining medical knowledge with artificial intelligence, this work 
embraces the center’s commitment to improving public health 
outcomes, expanding access to preventive care, and empowering 
communities through technology-driven healthcare innovation.

The heatmap shows the strength of correlation between different health 
features, helping identify which variables are most related to cardiovascular 
risk. The ROC curve illustrates the model's ability to distinguish between 
patients with and without heart disease, with a curve closer to the top-left 
indicating better performance.
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