

A Multidimensional Nomogram for Early Risk Stratification of Probable Cognitive Impairment in Adults with Type 2 Diabetes: A Multicenter Study

Aim: This study aimed to develop and internally validate a multidimensional model to predict probable cognitive impairment in adults with type 2 diabetes.
 
Methods: A multicenter cross-sectional study was conducted among 1,018 hospitalized adults with type 2 diabetes recruited from the endocrinology departments of five tertiary hospitals in southern China between October 2023 and December 2024. Cognitive function, sleep quality, and frailty were assessed using the AD8, Pittsburgh Sleep Quality Index, and Tilburg Frailty Indicator. Variables associated with probable cognitive impairment in univariate analyses (P < 0.05) were entered into multivariable logistic regression. A dynamic nomogram was constructed and internally validated using 1,000 bootstrap resamples. Model performance was evaluated by discrimination, calibration, and decision curve analysis.
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Results: Probable cognitive impairment was identified in 48.8% of participants. Six variables were independently associated with cognitive impairment risk, including sleep latency, habitual sleep efficiency, sleep disturbances, use of sleeping medication, physical frailty, and psychological frailty. The nomogram demonstrated good discrimination (AUC=0.855; 95% CI 0.831–0.879), with similar performance after internal validation (bootstrap-corrected AUC=0.854). Calibration showed close agreement between predicted and observed risks (mean absolute error=0.009). Decision curve analysis indicated meaningful net clinical benefit across a wide range of threshold probabilities (14%–94%).

Conclusion: This multidimensional nomogram provides an accurate and clinically applicable tool for early risk stratification of probable cognitive impairment in adults with type 2 diabetes. By incorporating modifiable sleep and frailty indicators, the model may support targeted screening and timely preventive strategies in routine endocrinology practice. The nomogram is intended as a screening and risk stratification tool rather than a diagnostic or etiological model.



































