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Table S1 Characteristics of the included studies
	Author (year)
	Country
	Study design
	Data source
	Participants
	Outcome measure (assessment tool)
	Candidate predictor instruments
	Cases/sample size (%)
	No. of candidate predictors
	No. of models

	Zhang (2025) [21]
	China
	Cross-sectional study
	Three administrative districts (Baohe, Luyang, and Shushan) of Hefei
	Community-dwelling older adults
	SFI
	SAS; GDS-5; FRAIL; SSRS
	169/650 (26.00%)
	24
	1

	Zhou et al. (2026) [22]
	China
	Cross-sectional study
	Endocrinology inpatient departments of two hospitals in Hebei Province
	Patients with type 2 diabetes mellitus
	HALFT
	DDS; GDS-5; SSRS; PSQI; eHEALS; MNA-SF; Barthel
	169/455 (37.1%)
	17
	3

	Wang et al. (2025) [23]
	China
	Cross-sectional study
	Haemodialysis unit of a hospital in Jinan
	Older patients receiving maintenance haemodialysis
	HALFT
	HD-SMI; TAS-20; APGAR; SSRS
	98/340 (28.82%)
	21
	1

	Kuo et al. (2019) [24]
	China
	Cross-sectional study
	Kaohsiung City, Taiwan
	Community-dwelling older adults
	LSNS-6
	HLS-EU-Q16; GDS-5; FFQ
	405/595 (68.07%)
	14
	6

	Han et al. (2026) [25]
	China
	Cross-sectional study
	Lu'nan District, Tangshan
	Community-dwelling older adults with chronic diseases
	HALFT
	eHEALS; satisfaction with community public services; SSRS; APGAR; SPPB; Mini-Cog; MNA-SF; GDS-15
	186/785 (23.69%)
	16
	1

	Xian (2023) [26]
	China
	Prospective cohort study
	Eight nursing homes in Chengdu
	Older adults
	HALFT
	FCI; GDS-5; PSQI; MNA-SF; APGAR; PMS; ADL
	213/582 (36.6%)
	16
	1

	Fan et al. (2026a) [27]
	China
	Cross-sectional study
	A tertiary grade-A hospital in Chengde
	Patients receiving maintenance haemodialysis
	HALFT
	GDS-5; DSI; B-APQ; APGAR; IPAQ-SF
	152/451 (33.7%)
	21
	1

	Feng et al. (2026) [28]
	China
	Cross-sectional study
	Zhejiang Provincial Tongde Hospital and Zhejiang Cancer Hospital
	Older patients with gastric cancer
	SFI
	ECOG PS; HADS; PSQI; FRAIL
	208/391 (53.20%)
	19
	1

	Fan et al. (2026b) [29]
	China
	Cross-sectional study
	Haemodialysis units of three tertiary grade-A hospitals in Chengde
	Older patients receiving maintenance haemodialysis
	HALFT
	GDS-5; DSI; B-APQ; APGAR; IPAQ-SF
	199/581 (34.25%)
	21
	3


Note: SFI, Social Frailty Index; SAS, Self-Rating Anxiety Scale; GDS-5/GDS-15, five-/fifteen-item Geriatric Depression Scale; FRAIL, FRAIL scale; SSRS, Social Support Rating Scale; HALFT, Help, Participation, Loneliness, Financial, and Talk scale; DDS, Diabetes Distress Scale; PSQI, Pittsburgh Sleep Quality Index; eHEALS, eHealth Literacy Scale; MNA-SF, Mini Nutritional Assessment–Short Form; Barthel, Barthel Index; HD-SMI, Hemodialysis Self-Management Instrument; TAS-20, twenty-item Toronto Alexithymia Scale; APGAR, Family Adaptation, Partnership, Growth, Affection, and Resolve Index; HLS-EU-Q16, sixteen-item short form of the European Health Literacy Survey; SPPB, Short Physical Performance Battery; FCI, Functional Comorbidity Index; PMS, Personal Mastery Scale; ADL, activities of daily living; DSI, Dialysis Symptom Index; B-APQ, Brief Ageing Perceptions Questionnaire; IPAQ-SF, International Physical Activity Questionnaire–Short Form; ECOG PS, Eastern Cooperative Oncology Group performance status; HADS, Hospital Anxiety and Depression Scale; FFQ, food frequency questionnaire; LSNS-6, six-item Lubben Social Network Scale.

Table S2 Development characteristics of the social frailty prediction models
	Author (year)
	Missing data handling
	Continuous variable handling
	Predictor selection method
	Modelling method
	Collinearity diagnostics
	Sample size estimation
	Model presentation

	Zhang (2025) [21]
	Invalid questionnaires excluded
	Entered as original values
	Backward stepwise logistic regression
	Logistic regression
	VIF
	10-EPV method; EPV≈7.0 (169/24)
	Nomogram + full equation

	Zhou et al. (2026) [22]
	—
	Entered as original values
	Univariable analysis + LASSO regression
	Logistic regression, XGBoost, random forest (five-fold cross-validation for tuning)
	—
	10-EPV method; EPV≈9.9 (169/17)
	Variable-importance plot (random forest)

	Wang et al. (2025) [23]
	—
	Entered as original values
	Univariable analysis
	Logistic regression
	VIF<5
	10-EPV method; EPV≈4.7 (98/21)
	Nomogram

	Kuo et al. (2019) [24]
	—
	Entered as original values
	14 predictors prespecified by literature review and expert consensus
	Six machine learning algorithms (C5.0, Bagged CART, random forest, XGBoost, SGB, model-averaged neural network)
	—
	—; EPV≈29 (405/14)
	Web-based interactive interface

	Han et al. (2026) [25]
	—
	Some variables categorised
	Univariable comparison + LASSO regression (ten-fold cross-validation)
	Logistic regression (base model + model additionally including intrinsic capacity)
	—
	Formula method (≥343 participants); EPV≈11.6
	Nomogram

	Xian (2023) [26]
	Multiple imputation for missing follow-up data (including the outcome)
	Entered as original values
	LASSO regression
	Logistic regression
	VIF 1.188–1.892
	Reported; EPV≈13.3
	Nomogram + web calculator + full equation

	Fan et al. (2026a) [27]
	Incomplete questionnaires excluded
	Entered as original values
	Univariable analysis + multivariable stepwise selection
	Logistic regression (base model + full model)
	Tolerance 0.569–0.929
	Formula method (350–467 participants); EPV≈7.2
	Nomogram

	Feng et al. (2026) [28]
	Questionnaires checked and completed on site
	Entered as original values
	Univariable analysis + backward stepwise selection
	Logistic regression
	—
	Cross-sectional formula method; EPV≈11.6
	Nomogram

	Fan et al. (2026b) [29]
	—
	Dialysis vintage categorised after restricted cubic spline analysis; other variables entered as original values
	21 candidates prespecified from literature and expert opinion + LASSO regression (ten-fold cross-validation)
	Logistic regression, random forest, decision tree
	Tolerance 0.599–0.982; VIF 1.019–1.671
	pmsampsize; EPV≈9.5
	Web calculator


Note: EPV, events per variable, estimated using the number of candidate predictors; '—' indicates not reported or not performed in the original study.





Table S3 Validation characteristics of the social frailty prediction models
	Author (year)
	Internal validation method
	External validation (type/data source)
	Discrimination
	Calibration
	Clinical usefulness

	Zhang (2025) [21]
	7:3 random split
	None
	AUC
	H-L test
	DCA

	Zhou et al. (2026) [22]
	7:3 random split
	None
	AUC
	H-L test, Brier score
	Not assessed

	Wang et al. (2025) [23]
	Bootstrap resampling (1000 repetitions)
	None
	AUC
	H-L test, calibration curve
	DCA (reported in the abstract and main text)

	Kuo et al. (2019) [24]
	70/30 hold-out + ten-fold cross-validation of the training set
	None
	AUC, Kappa
	Not assessed
	Not assessed

	Han et al. (2026) [25]
	7:3 random split + bootstrap resampling
	None
	AUC
	H-L test, calibration curve
	DCA, NRI, IDI

	Xian (2023) [26]
	Bootstrap resampling (1000 repetitions)
	None
	AUC
	Calibration curve, Brier score
	DCA

	Fan et al. (2026a) [27]
	Bootstrap resampling (1000 repetitions)
	Geographical external validation (181 patients from two other tertiary grade-A hospitals)
	AUC
	H-L test, calibration curve, Brier score, calibration intercept and slope (95% CI)
	DCA

	Feng et al. (2026) [28]
	Bootstrap resampling (1000 repetitions)
	Temporal external validation (168 patients from a different time period)
	AUC
	H-L test, calibration curve
	Not assessed

	Fan et al. (2026b) [29]
	7:3 random split + bootstrap resampling of the validation set (1000 repetitions)
	None
	AUC, accuracy
	Brier score
	Not assessed


Note: validation approaches were extracted in five categories (random split / bootstrap / cross-validation / temporal external validation / geographical external validation); the calibration column lists the measures used, and the corresponding values are given in Table 4. AUC, area under the receiver operating characteristic curve; H-L, Hosmer-Lemeshow; DCA, decision curve analysis; NRI, net reclassification improvement; IDI, integrated discrimination improvement; CI, confidence interval.

Table S4 Performance of the social frailty identification and prediction models
	Author (year)
	Model
	AUC (development/internal validation)
	AUC (external validation)
	Calibration results
	Other metrics
	DCA threshold range

	Zhang (2025) [21]
	Logistic regression
	Training set 0.993 / validation set 0.987
	—
	H-L P=0.975
	—
	Training set 5%–99%; validation set 8%–99%

	Zhou et al. (2026) [22]
	Logistic regression
	0.845
	—
	H-L P=0.862; Brier=0.156
	F1=0.748
	—

	Zhou et al. (2026) [22]
	XGBoost
	0.829
	—
	Brier=0.167
	F1=0.778
	—

	Zhou et al. (2026) [22]
	Random forest
	0.866
	—
	Brier=0.153
	F1=0.801
	—

	Wang et al. (2025) [23]
	Logistic regression
	0.921 (0.893–0.950)
	—
	H-L P=0.234; calibration curve
	Se=0.837, Sp=0.851; optimal cut-off 0.330
	DCA reported (0–100% threshold range)

	Kuo et al. (2019) [24]
	C5.0
	0.972
	—
	Not assessed
	Kappa=0.942; Se=0.952; Sp=0.991
	—

	Han et al. (2026) [25]
	Logistic regression
	Training set 0.828 / validation set 0.856
	—
	H-L P=0.605; calibration curve
	NRI=0.117; IDI=0.016
	5%–65%

	Xian (2023) [26]
	Logistic regression
	0.825
	—
	Calibration curve; Brier=0.140
	—
	20%–70%

	Fan et al. (2026a) [27]
	Logistic regression
	0.888 (0.878–0.892)
	0.876 (0.816–0.936)
	H-L P=0.319/0.086; Brier=0.117/0.129; calibration slope 1.000 (0.814–1.209)/1.289 (0.926–1.911); calibration intercept 0.000 (−0.326–0.313)/0.015 (−0.409–0.517)
	AIC=360.6; BIC=385.3; optimal cut-off 0.296; PPV=0.721; NPV=0.900; Se=0.816
	Development cohort 1%–93%; validation cohort 1%–96%

	Feng et al. (2026) [28]
	Logistic regression
	Development cohort 0.930 (0.905–0.955)
	0.824 (temporal external validation)
	H-L P=0.585/0.354; calibration curve
	Development cohort Se=0.874, Sp=0.870; validation cohort Se=0.815, Sp=0.747
	—

	Fan et al. (2026b) [29]
	Logistic regression
	0.868
	—
	Brier=0.142
	Acc=0.800; Se=0.615; Sp=0.917; PPV=0.824; NPV=0.791; F1=0.703
	—

	Fan et al. (2026b) [29]
	Random forest
	0.884
	—
	Brier=0.135
	Acc=0.824; Se=0.664; Sp=0.927; PPV=0.852; NPV=0.812; F1=0.745
	—

	Fan et al. (2026b) [29]
	Decision tree
	0.771
	—
	Brier=0.179
	Acc=0.777; Se=0.647; Sp=0.860; PPV=0.748; NPV=0.792; F1=0.692
	—


Note: '—' indicates not reported or not performed in the original study; values in parentheses after AUCs are 95% confidence intervals; in the calibration column, values before and after '/' refer to internal and external validation, respectively; Se, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative predictive value; Acc, accuracy; AIC, Akaike information criterion; BIC, Bayesian information criterion; AUC, area under the receiver operating characteristic curve; H-L, Hosmer-Lemeshow; DCA, decision curve analysis; NRI, net reclassification improvement; IDI, integrated discrimination improvement.

Table S5 Final predictors included in the social frailty prediction models
	Author (year)
	No. of predictors
	Final predictors

	Zhang (2025) [21]
	5
	Age, self-rated health score, depression, frailty score, social support score

	Zhou et al. (2026) [22]
	7
	Glycated haemoglobin, educational level, eHealth literacy, social support, diabetes distress, number of diabetic complications, depressive symptoms

	Wang et al. (2025) [23]
	5
	History of falls in the past year, self-care ability, alexithymia, family care, social support

	Kuo et al. (2019) [24]
	14
	Age, sex, BMI, educational level, annual income, living status, marital status, polypharmacy, religious participation, health literacy, comorbidity, physical activity, daily protein intake, depression

	Han et al. (2026) [25]
	7
	Age, educational level, duration of chronic disease, eHealth literacy, satisfaction with community public services, family function, intrinsic capacity

	Xian (2023) [26]
	7
	Educational level, marital status, multimorbidity, depressive symptoms, sleep quality, activities of daily living, leisure activity frequency

	Fan et al. (2026a) [27]
	5
	Dialysis vintage, dialysis symptom burden, family function, physical activity, depression

	Feng et al. (2026) [28]
	8
	Age, educational level, marital status, employment before retirement, hobbies, performance status, sleep quality, depression

	Fan et al. (2026b) [29]
	5
	Living arrangement; dialysis vintage; depressive symptoms; dialysis symptom burden; family function



Table S6 Risk of bias and applicability assessment of the included models (PROBAST)
	Author (year)
	No. of models
	Risk of bias
	Applicability
	Overall risk of bias
	Overall applicability

	
	
	Participants
	Predictors
	Outcome
	Analysis
	Participants
	Predictors
	Outcome
	
	

	Zhang (2025) [21]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Zhou et al. (2026) [22]
	3
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Wang et al. (2025) [23]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Kuo et al. (2019) [24]
	6
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Han et al. (2026) [25]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Xian (2023) [26]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Fan et al. (2026a) [27]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Feng et al. (2026) [28]
	1
	+
	+
	+
	−
	+
	+
	+
	−
	+

	Fan et al. (2026b) [29]
	3
	+
	+
	+
	−
	+
	+
	+
	−
	+


[bookmark: _GoBack]Note: PROBAST, Prediction model Risk Of Bias ASsessment Tool; '+', low risk of bias / low applicability concern; '−', high risk of bias / high applicability concern.
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