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Study on the identification of key predictive indicators and model

construction for gallbladder diseases based on random forest

LIN Mi, XU Fang, WANG Qibo, BAI Wei, ZHANG Peiyao, SUN Peng

(People’s Hospital of Dalate Banner , Inner Mongolia Autonomous
Region, Dalate Banner 014300, China)

Abstract: Objective To explore the feasibility of constructing a predictive model for gallbladder diseases
based on the random forest algorithm and identify key discriminative clinical indicators.  Methods A retro-
spective study was conducted, including 1 693 patients diagnosed with gallbladder diseases at People’s Hospital
of Dalate Banner from October 2021 to October 2024 as the disease group, and 3 612 healthy individuals who
underwent contemporaneous health examinations as the control group. Ten indicators were collected, namely
cholesterol, triglycerides, high-density lipoprotein cholesterol ( HDL-C), body mass index (BMI), body
weight, low-density lipoprotein cholesterol (LDL-C), uric acid, height, fasting plasma glucose, and age. A
classification model was constructed using the random forest algorithm, and key predictors were identified
through feature importance ranking, and the stability of the model was validated by 10-fold cross-validation and
sensitivity analysis.  Results The random forest model achieved an area under the ROC curve (AUC) of
0.765 (95% confidence interval CI ;0. 753—0.776) in the test set, with a sensitivity of 0. 799, a specificity of
0.593, and a balanced accuracy of 0. 696. Feature importance analysis revealed that cholesterol, triglycerides,
BMI, age, and HDL-C were the top five key predictive indicators. Conclusion The random forest model con-
structed in this study demonstrates good discriminative ability, highlighting the significant roles of blood lipid

metabolism and obesity-related indicators in the occurrence of gallbladder diseases. It provides data support for
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early screening and risk intervention.
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