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Development of a risk prediction model for social frailty

in elderly patients with type 2 diabetes mellitus
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ZHANG Qin — dou, SONG Shu — han, SUN Yu - gian
" Nursing and Health College of North China University of Technology, Tangshan, Hebei 063210, China
Abstract : Objective To develop and validate a risk prediction model for social frailty inelderly patients with type 2 diabetes
mellitus. Methods . A total of 455 elderly T2DM patients hospitalized in the endocrinology department of a Grade A tertiary
hospital in Hebei Province between June 2024 and February 2025 were enrolled. Based on the HALFT scale, participants were
categorized into asocial frailty group(n =169) and a non — social frailty group (n =286). They were randomly divided into a
training set (n =318 ) and a test set (n =137) in a 7.3 ratio. Univariate analysis, Lasso regression, and multivariate
regression were employed to identify influencing factors for social frailty. Risk prediction models were constructed using logistic
regression, XGBoost,and Random Forest. The predictive performance of the models was evaluated, and the optimal model was
selected. Results  Multivariate logistic regression analysis revealed that education level junior high school( OR =0. 272 ,95%
CI:0.101 -0.730) ; high school (OR =0.275,95% CI.0.140 - 0.540) ; college ( OR = 0.064,95% CI.0.010 — 0. 424 ) ;
bachelor’ s degree or above( OR =0. 114,95% CI.0. 021 - 0. 618) , e — health literacy (OR =0.954,95% CI:0.914 —0.996) ,
and social support ( OR =0.897,95% CI.0.840 — 0.958) were protective factors against social frailty in elderly T2DM
patients. In contrast, glycated hemoglobin ( OR = 1.315,95% CI. 1.026 - 1.684 ), number of diabetic complications 2
complications( OR =2.813,95% CI.1.420 —5.572) ; =3 complications ( OR = 6.196,95% CI.2.769 - 13.863 ), diabetic
stress moderate (OR =3.022,95% CI ;1. 134 —8.050) ;severe( OR =7. 623 ,95% CI;2. 543 —22. 854 ) ,and depressive (OR =
2.940,95% CI 1. 576 —5. 486) were identified as risk factors (P <0.05). In the test set, the area under the curve (AUC) for
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all models exceeded 0. 800, with the Random Forest model demonst — rating the best performance ( AUC =0. 866). Conclusion

The risk prediction mode — lfor social frailty in elderly patients with type 2 diabetes, developed based on the random forest

model, exhibits good predictive abilityand can serve as a reference for the early identification of high — risk patients for social

frailty in this population.
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Table 1 Univariate analysis of risk factors for social frailty [ n =318 ,n (Percentage, % ) |
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Table 3 Multivariate logistic regression analysis
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Fig.3 ROC curves of the three prediction models on the training

set
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Table 4 Performance comparison of the models in the test set

IR AUC HER R KGR 7= F1 {4 Brier — score
Logistic [a] )4 0. 845 0.743 0.742 0.754 0.748 0. 156
BEMLER AR 0. 866 0.757 0.743 0. 869 0. 801 0. 153
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Fig.4 ROC curves of the three prediction models in the test set
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Fig.5 Random forest model variable importance ranking plot
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