Figure 1 Flowchart for the development of interpretable machine learning models.
Figure 2 Area under the receiver operating characteristic curve (AUC-ROC) of the six machine learning models. (A) Receiver Operating Characteristic curve of the training set; (B) Receiver Operating Characteristic curve of the testing set. ROC curve, Receiver Operating Characteristic curve; XGBoost, eXtreme Gradient Boosting; DT, Decision Tree; RF, Random Forest; LR, Logistic Regression; SVC, Support Vector Machine; ANN, Artificial Neural Networks.
Figure 3 Confusion matrix diagram of the classification results of the six machine learning models. XGBoost, eXtreme Gradient Boosting; DT, Decision Tree; RF, Random Forest; LR, Logistic Regression; SVC, Support Vector Machine; ANN, Artificial Neural Networks.
Figure 4 Calibration plots of the six machine learning models. XGBoost, eXtreme Gradient Boosting; DT, Decision Tree; RF, Random Forest; LR, Logistic Regression; SVC, Support Vector Machine; ANN, Artificial Neural Networks.
Figure 5 Decision curve analysis of the six machine learning models. (A) Decision curve analysis of the training set; (B) Decision curve analysis of the testing set. XGBoost, eXtreme Gradient Boosting; DT, Decision Tree; RF, Random Forest; LR, Logistic Regression; SVC, Support Vector Machine; ANN, Artificial Neural Networks.
Figure 6 SHAP global explanatory analysis of the XGBoost model. (A) Importance ranking of the top 20 risk factors with respect to stability and interpretation using the optimal model. (B) The importance of features of the XGBoost model based on the mean |SHAP value|. SHAP, SHapley Additive exPlanation; BMD, Bone Mineral Density.
Figure 7 Interpretation of model prediction results using two sample cases. (A) Case 1 has a high risk of re-fracture after surgery. (B) Case 2 has a low risk of re-fracture after surgery. BMD, Bone Mineral Density.
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