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Construct a Risk Prediction Model for Stroke—associated Pneumonia in

Stroke Patients based on Interpretable Machine Learning
Li Chunbiao, Wang Ting, Yuan Juan,et al (School of Nursing , Anhui University of Chinese Medicine , Hefei 230012)

[ Abstract] Objective The risk prediction model of stroke-associated pneumonia (SAP) was constructed based on
interpretable machine learning method to provide reference for clinical prevention of SAP. Methods Data of 763 stroke
patients admitted to the Second Affiliated Hospital of Anhui University of Chinese Medicine from December 1, 2023 to August
31, 2024 were retrospectively collected and randomly divided into model training set (n=457) and model validation set (n=
306) according to a ratio of 6:4. Firstly, the included data were sorted out, and then the included variables were screened
using LASSO regression. Five machine learning methods, including decision tree (DT), logistic regression (LR) , extreme
gradient boosting (XGBoost) , support vector machine (SVM) and lightweight gradient boosting machine (lightGBM), were
used to construct the model. Hyperparameter optimization was carried out through grid search and 5-fold cross-validation to
optimize the performance index of the model. The predictive performance of the model was evaluated by AUC, calibration
curve and decision curve analysis (DCA), and finally Shapley additive explanation (SHAP) was used to explain the prediction
results of the optimal model. Results In this study, the incidence of SAP was 31.72% (242/763). Six variables were
screened by LASSO regression, including nasogastric tube therapy, age, activity of daily living scale (ADL) score, albumin,
hypersensitive C-reactive protein, and haemoglobin. The model with the best performance in the verification set is XGBoost
model, with AUC of 0.926, accuracy of 0.914 and F1 score of 0.889. Its calibration curve and DCA both show good
performance. The SHAP algorithm shows that the model with the highest ranking in importance ranking is the ADL score.
Conclusion The model built using XGBoost has good predictive performance and clinical applicability, which is expected to
support clinical decision making and improve patient outcomes.
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