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Abstract: Prediabetes is an important stage of abnormal glucose metabolism in the development
of diabetes, and its early diagnosis is crucial for global diabetes prevention and control. To
explore non-invasive detection methods for prediabetes, heart rate variability (HRV) signals
were utilized. By introducing a multi-scale analysis strategy, the global information of the signals
was revealed, as well as subtle but important changes at different scales. The CatBoost algorithm
was used for classification task. The results show that this method achieves an accuracy of
88.52%, a sensitivity of 83.40%, a specificity of 91. 82%, a precision of 86. 73%, and an F1-
score of 87.40% on the dataset. This study provides a new approach for the diagnosis of
prediabetes. The results are especially suitable for wearable devices, offering a potential solution
for daily self-health monitoring and disease prevention.
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Fig.9 Feature importance ranking
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Table 4 Performance indices of models with different
algorithms %
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RF 87.69 81.70 91.53 86.10 86.34
AdaBoost 85.02 79.57 88.52 81.66 83.81
CatBoost  88.52 83.40 91.82 86.73 87.40
XGBoost  88.19 83.40 91.26 85.96 87.15

SVM 73.37 75.85 T71.67 64.80 69.89
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