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Abstract:Postoperative delirium (POD) is a common and severe complication among elderly surgical patients, which markedly
elevates the risk of postoperative adverse events and medical burden. Early and accurate prediction is the core premise for timely
clinical intervention. Conventional clinical assessment methods rely heavily on subjective judgment and present limited
sensitivity. Based on the multimodal data of electronic medical records and vital signs from 1,246 elderly patients undergoing
abdominal surgery in a tertiary hospital between 2020 and 2023, this study developed an early prediction model for postoperative
delirium integrated with gradient boosting tree and attention mechanism. A total of 28 core clinical indicators were screened via
feature engineering, covering preoperative underlying comorbidities, intraoperative vital sign fluctuations, and early
postoperative behavioral characteristics. Five-fold cross-validation was applied to optimize model hyperparameters. The
experimental results indicated that the model yielded an AUC-ROC of 0.892 and an accuracy of 83.7% on the test set, which was
significantly better than traditional logistic regression (AUC=0.761) and random forest model (AUC=0.824). Clinical application
validation confirmed that risk-stratified intervention guided by this model reduced the delirium incidence by 21.3% in the target
population and shortened the average hospital stay by 1.2 days. This study provides a reusable practical framework for the
clinical implementation of artificial intelligence in precise early warning for geriatric surgery, and validates the full-chain
application value of the "data-driven — model optimization — clinical intervention" workflow, meeting the industrial development
demands of artificial intelligence clinical application and practice.
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