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Abstract

Diabetes, a chronic condition affecting millions worldwide, necessitates early intervention to
prevent severe complications. While accurately predicting diabetes onset or progression
remains challenging due to complex andimbalanced datasets, recent advancements in
machine learmning offer potential solutions. Traditional prediction models, often limited by
default parameters, have been superseded by more sophisticated approaches. Leveraging
Bayesian optimization to fine-tune XGBoost, researchers can hamess the power of complex
data analysis to improve predictive accuracy. By identifying key factors influencing diabetes
risk, personalized prevention strategies can be developed, ultimately enhancing patient out-
comes. Successfulimplementation requires meticulous data management, stringent ethical
considerations, and seamless integration into healthcare systems. This study focused on
optimizing the hyperparameters of an XGBoost ensemble machine learning model using
Bayesian optimization. Compared to grid search XGBoost (accuracy: 97.24%, F1-score:
95.72%, MCC: 81.02%), the XGBoost with Bayesian optimization achieved slightly
improved performance (accuracy: 97.26%, F1-score: 95.72%, MCC:81.18%). Although the
improvements observed in this study are modest, the optimized XGBoost model with Bayes-
ian optimization represents a promising step towards revolutionizing diabetes prevention
and treatment. This approach holds significant potential to improve outcomes for individuals
atrisk of developing diabetes.

1. Introduction

Diabetes is a chronic condition characterized by high blood sugar levels. It primarily manifests

as Type 1 (immune system attacks insulin-producing cells) or Type 2 (insulin resistance or
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