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Construction of a risk prediction model for acquired intraoperative pressure injury in elderly orthopedic

surgery: Based on machine learning methods
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Xinjiang Uygur Autonomous Region People’s Hospital, Urumgqi, Xinjiang

[ Abstract] Objective To construct a risk prediction model for acquired intraoperative pressure injury (IAPI) in
elderly orthopedic surgery using machine learning methods, and to provide a reference for clinical prediction of IAPI in
elderly fracture patients. Methods 94 elderly orthopedic surgery patients admitted to the hospital from November 2023 to
November 2025 were selected for retrospective analysis. They were divided into the control group (no IAPI occurred during
the operation, n=65) and the study group (IAPI occurred during the operation, n=29). The medical records of the two groups
were collected, and the risk factors of IAPI in elderly orthopedic patients during the operation were analyzed. A prediction
model was constructed based on machine learning methods, and the performance of different prediction models was
compared using the receiver operating characteristic (ROC) curve of the test subjects’ characteristics. Results The
multivariate Logistic regression model analysis found that BMI=24 kg/m?, operation time==3 hours, no preoperative
nutritional support, no use of preventive dressings, local skin moisture, and intraoperative hypothermia were risk factors
for IAPI in elderly orthopedic surgery patients (P<0.05). The accuracy, sensitivity, specificity, F1 score, and AUC of the
decision tree model were 0.853, 0.856, 0.841, 0.836, and 0.62, respectively. Those of the naive Bayes algorithm model
were 0.826, 0.829, 0.765, 0.791, and 0.78, respectively. Those of the random forest algorithm model were 0.875, 0.878,
0.849, 0.845, and 0.83, respectively. Compared with the decision tree model and the naive Bayes model, the values of the
random forest algorithm model were higher, and the overall predictive efficacy was better. Conclusion The random forest
model constructed based on machine learning methods has a high predictive performance for IAPI during intraoperative
orthopedic surgery in the elderly and can be used as an auxiliary means for clinical prediction of IAPI occurrence in elderly
orthopedic surgery.
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