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A framework for predicting heart disease risk factors with interpretability by imbalanced data
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(Abstract] Objective To solve the problems caused by imbalanced data and interpretability of disease prediction models.
Methods ICRPL, the framework for predicting heart disease risk factors with interpretability by imbalanced data was proposed by
combining eXtreme Gradient Boosting (XGBoost), mixed sampling, and Shapley Additive exPlanations (SHAP). Results The balance
accuracy of the risk prediction model within this framework was 0942 50, and the AUC was 0986 03. Nine heart disease factors
such as older age, high body mass index (BMI) value, and diabetes were obtained by model visualization analysis. The older diabetic
patients, the diabetes or borderline diabetes with high BMI value, the patients with high BMI and lacking physical activities are
high —risk groups for heart disease; while for the borderline diabetes, physical activity can reduce the risk of heart disease.
Conclusion The ICRPI framework can analyze real clinical imbalance data, and can clearly show the pathogenic factors and their
correlations. It can effectively improve the accuracy of clinical diagnosis, provide pathogenic factor analysis for doctors, and
intelligently assist doctors in clinical practice.
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