Supplementary Materials
1. Supplementary Tables
Supplementary Table S1. Candidate predictor definitions, coding, and cross-cohort harmonization.
	Predictor
	Source variable(s)
	Operational definition and coding
	Harmonization note

	Male
	CHARLS ragender; HRS ragender; ELSA ragender
	1 = male; 0 = female.
	Harmonized across the three cohorts.

	Low educational attainment
	CHARLS raeduc_c; HRS raeducl; ELSA raeducl
	1 if the harmonized education code was ≤1 in the source cohort variable; 0 if the harmonized education code was >1. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.

	Married or partnered
	CHARLS marry; HRS mstath; ELSA mstath
	1 = married, cohabiting or partnered; 0 = other marital status.
	Harmonized across the three cohorts.

	Currently working
	CHARLS work; HRS work; ELSA work
	1 = current paid work; 0 = no current paid work.
	Harmonized across the three cohorts.

	Fair or poor self-rated health
	CHARLS srh; HRS shlt; ELSA shlt
	1 = Fair or poor self-rated health, original code 4 or 5; 0 = Excellent/Very good/Good, original code 1, 2 or 3.
	Harmonized across the three cohorts.

	Hypertension
	CHARLS hibpe; HRS hibpe; ELSA hibpe
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Diabetes
	CHARLS diabe; HRS diabe; ELSA diabe
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Cancer
	CHARLS cancre; HRS cancre; ELSA cancre
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Chronic lung disease
	CHARLS lunge; HRS lunge; ELSA lunge
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Heart disease
	CHARLS hearte; HRS hearte; ELSA hearte
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Stroke
	CHARLS stroke; HRS stroke; ELSA stroke
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Arthritis
	CHARLS arthre; HRS arthre; ELSA arthre
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Psychiatric, emotional, or nervous disease history
	CHARLS psyche; HRS psyche; ELSA psyche
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Current smoking
	CHARLS smoken; HRS smoken; ELSA smoken
	1 = current smoking; 0 = not current smoking.
	Harmonized across the three cohorts.

	Current/recent alcohol use
	CHARLS drinkl; HRS drink; ELSA drink
	1 = current or recent alcohol use according to the harmonized alcohol-use variable in each cohort; 0 = non-use. Exact questionnaire time windows follow the source cohort variables.
	Harmonized across the three cohorts.

	Dressing difficulty
	CHARLS dressa; HRS dressa; ELSA dressa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Bathing difficulty
	CHARLS batha; HRS batha; ELSA batha
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Eating difficulty
	CHARLS eata; HRS eata; ELSA eata
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Getting in/out of bed difficulty
	CHARLS beda; HRS beda; ELSA beda
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Difficulty using the toilet
	CHARLS toilta; HRS toilta; ELSA toilta
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Shopping difficulty
	CHARLS shopa; HRS shopa; ELSA shopa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Preparing meals difficulty
	CHARLS mealsa; HRS mealsa; ELSA mealsa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Managing money difficulty
	CHARLS moneya; HRS moneya; ELSA moneya
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Taking medication difficulty
	CHARLS medsa; HRS medsa; ELSA medsa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Urinary incontinence
	CHARLS urina; HRS urinai; ELSA urinai
	1 = yes/present; 0 = no/absent.
	Harmonized across the three cohorts.

	Chair-rise difficulty
	CHARLS chaira; HRS chaira; ELSA chaira
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Climbing stairs difficulty
	CHARLS climsa; HRS climsa; ELSA climsa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Stooping, kneeling, or crouching difficulty
	CHARLS stoopa; HRS stoopa; ELSA stoopa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Lifting difficulty
	CHARLS lifta; HRS lifta; ELSA lifta
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Difficulty raising arms above shoulders
	CHARLS armsa; HRS armsa; ELSA armsa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Hearing impairment
	CHARLS hear; HRS hearing; ELSA hearing
	1 = Fair or poor hearing, original code 4 or 5; 0 = Excellent/Very good/Good, original code 1, 2 or 3.
	Harmonized across the three cohorts.

	Vision impairment
	CHARLS eyesight_distance and eyesight_close; HRS sight; ELSA sight
	CHARLS: 1 if either distance or near eyesight was Fair/Poor; 0 if both were Excellent/Very good/Good. HRS/ELSA: 1 if global sight was Fair/Poor; 0 if Excellent/Very good/Good; invalid sight codes were treated as missing.
	Harmonized across the three cohorts.

	Baseline CESD threshold-ratio score
	CHARLS cesd10; HRS cesd; ELSA cesd
	Baseline CESD score divided by cohort-specific screening threshold: CHARLS CESD-10/10, HRS CESD-8/3 and ELSA CESD-8/3.
	Baseline CESD score divided by the cohort-specific screening threshold: CESD-10/10 in CHARLS and CESD-8/3 in HRS and ELSA. Numerical rescaling only. Among eligible participants, possible values were 0–0.9 in increments of 0.1 in CHARLS and 0, 1/3, and 2/3 in HRS and ELSA. This does not establish measurement equivalence between the CESD-10 and CESD-8.

	Age, years
	CHARLS age; HRS ragey_e; ELSA agey
	Age in years at baseline.
	Harmonized across the three cohorts.

	Body mass index, kg/m2
	CHARLS bmi; HRS bmi; ELSA mbmi
	Body mass index in kg/m2; values <10 or >80 kg/m2 were treated as missing.
	Harmonized across the three cohorts.

	Immediate recall score
	CHARLS imrc; HRS imrc; ELSA imrc
	Immediate word recall score at baseline, retained on the original numeric scale; higher scores indicate better immediate memory. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.

	Delayed recall score
	CHARLS dlrc; HRS dlrc; ELSA dlrc
	Delayed word recall score at baseline, retained on the original numeric scale; higher scores indicate better delayed memory. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.

	Predictor
	Source variable(s)
	Operational definition and coding
	Harmonization note

	Male
	CHARLS ragender; HRS ragender; ELSA ragender
	1 = male; 0 = female.
	Harmonized across the three cohorts.

	Low educational attainment
	CHARLS raeduc_c; HRS raeducl; ELSA raeducl
	1 if the harmonized education code was ≤1 in the source cohort variable; 0 if the harmonized education code was >1. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.

	Married or partnered
	CHARLS marry; HRS mstath; ELSA mstath
	1 = married, cohabiting or partnered; 0 = other marital status.
	Harmonized across the three cohorts.

	Currently working
	CHARLS work; HRS work; ELSA work
	1 = current paid work; 0 = no current paid work.
	Harmonized across the three cohorts.

	Fair or poor self-rated health
	CHARLS srh; HRS shlt; ELSA shlt
	1 = Fair or poor self-rated health, original code 4 or 5; 0 = Excellent/Very good/Good, original code 1, 2 or 3.
	Harmonized across the three cohorts.

	Hypertension
	CHARLS hibpe; HRS hibpe; ELSA hibpe
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Diabetes
	CHARLS diabe; HRS diabe; ELSA diabe
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Cancer
	CHARLS cancre; HRS cancre; ELSA cancre
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Chronic lung disease
	CHARLS lunge; HRS lunge; ELSA lunge
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Heart disease
	CHARLS hearte; HRS hearte; ELSA hearte
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Stroke
	CHARLS stroke; HRS stroke; ELSA stroke
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Arthritis
	CHARLS arthre; HRS arthre; ELSA arthre
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Psychiatric, emotional, or nervous disease history
	CHARLS psyche; HRS psyche; ELSA psyche
	1 = self-reported doctor-diagnosed condition present; 0 = absent.
	Harmonized across the three cohorts.

	Current smoking
	CHARLS smoken; HRS smoken; ELSA smoken
	1 = current smoking; 0 = not current smoking.
	Harmonized across the three cohorts.

	Current/recent alcohol use
	CHARLS drinkl; HRS drink; ELSA drink
	1 = current or recent alcohol use according to the harmonized alcohol-use variable in each cohort; 0 = non-use. Exact questionnaire time windows follow the source cohort variables.
	Harmonized across the three cohorts.

	Dressing difficulty
	CHARLS dressa; HRS dressa; ELSA dressa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Bathing difficulty
	CHARLS batha; HRS batha; ELSA batha
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Eating difficulty
	CHARLS eata; HRS eata; ELSA eata
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Getting in/out of bed difficulty
	CHARLS beda; HRS beda; ELSA beda
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Difficulty using the toilet
	CHARLS toilta; HRS toilta; ELSA toilta
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Shopping difficulty
	CHARLS shopa; HRS shopa; ELSA shopa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Preparing meals difficulty
	CHARLS mealsa; HRS mealsa; ELSA mealsa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Managing money difficulty
	CHARLS moneya; HRS moneya; ELSA moneya
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Taking medication difficulty
	CHARLS medsa; HRS medsa; ELSA medsa
	1 = reported difficulty or inability to complete the activity; 0 = no difficulty.
	Harmonized across the three cohorts.

	Urinary incontinence
	CHARLS urina; HRS urinai; ELSA urinai
	1 = yes/present; 0 = no/absent.
	Harmonized across the three cohorts.

	Chair-rise difficulty
	CHARLS chaira; HRS chaira; ELSA chaira
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Climbing stairs difficulty
	CHARLS climsa; HRS climsa; ELSA climsa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Stooping, kneeling, or crouching difficulty
	CHARLS stoopa; HRS stoopa; ELSA stoopa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Lifting difficulty
	CHARLS lifta; HRS lifta; ELSA lifta
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Difficulty raising arms above shoulders
	CHARLS armsa; HRS armsa; ELSA armsa
	1 = reported difficulty or inability to complete the physical function task; 0 = no difficulty.
	Harmonized across the three cohorts.

	Hearing impairment
	CHARLS hear; HRS hearing; ELSA hearing
	1 = Fair or poor hearing, original code 4 or 5; 0 = Excellent/Very good/Good, original code 1, 2 or 3.
	Harmonized across the three cohorts.

	Vision impairment
	CHARLS eyesight_distance and eyesight_close; HRS sight; ELSA sight
	CHARLS: 1 if either distance or near eyesight was Fair/Poor; 0 if both were Excellent/Very good/Good. HRS/ELSA: 1 if global sight was Fair/Poor; 0 if Excellent/Very good/Good; invalid sight codes were treated as missing.
	Harmonized across the three cohorts.

	Baseline CESD threshold-ratio score
	CHARLS cesd10; HRS cesd; ELSA cesd
	Baseline CESD score divided by cohort-specific screening threshold: CHARLS CESD-10/10, HRS CESD-8/3 and ELSA CESD-8/3.
	Harmonized across the three cohorts.

	Age, years
	CHARLS age; HRS ragey_e; ELSA agey
	Age in years at baseline.
	Harmonized across the three cohorts.

	Body mass index, kg/m2
	CHARLS bmi; HRS bmi; ELSA mbmi
	Body mass index in kg/m2; values <10 or >80 kg/m2 were treated as missing.
	Harmonized across the three cohorts.

	Immediate recall score
	CHARLS imrc; HRS imrc; ELSA imrc
	Immediate word recall score at baseline, retained on the original numeric scale; higher scores indicate better immediate memory. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.

	Delayed recall score
	CHARLS dlrc; HRS dlrc; ELSA dlrc
	Delayed word recall score at baseline, retained on the original numeric scale; higher scores indicate better delayed memory. Special nonresponse or invalid codes were treated as missing.
	Harmonized across the three cohorts.


Abbreviations: CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; CESD, Center for Epidemiologic Studies Depression Scale; BMI, body mass index.


Supplementary Table S2. Missingness of candidate predictors in CHARLS, HRS, and ELSA.
	Candidate predictor
	CHARLS missing n (%)
	HRS missing n (%)
	ELSA missing n (%)

	Age, years
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Difficulty raising arms above shoulders
	0 (0.0%)
	17 (0.1%)
	0 (0.0%)

	Arthritis
	10 (0.2%)
	0 (0.0%)
	0 (0.0%)

	Baseline CESD threshold-ratio score
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Bathing difficulty
	74 (1.3%)
	3 (0.0%)
	1 (0.0%)

	Getting in/out of bed difficulty
	74 (1.3%)
	8 (0.1%)
	1 (0.0%)

	Body mass index, kg/m2
	726 (12.5%)
	130 (1.1%)
	910 (15.6%)

	Cancer
	23 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Chair-rise difficulty
	0 (0.0%)
	24 (0.2%)
	0 (0.0%)

	Climbing stairs difficulty
	39 (0.7%)
	428 (3.8%)
	0 (0.0%)

	Current smoking
	2 (0.0%)
	56 (0.5%)
	1 (0.0%)

	Currently working
	73 (1.3%)
	13 (0.1%)
	1 (0.0%)

	Delayed recall score
	553 (9.5%)
	0 (0.0%)
	0 (0.0%)

	Diabetes
	46 (0.8%)
	0 (0.0%)
	0 (0.0%)

	Dressing difficulty
	73 (1.3%)
	6 (0.1%)
	1 (0.0%)

	Current/recent alcohol use
	0 (0.0%)
	2 (0.0%)
	437 (7.5%)

	Eating difficulty
	73 (1.3%)
	3 (0.0%)
	1 (0.0%)

	Hearing impairment
	3 (0.1%)
	4 (0.0%)
	0 (0.0%)

	Heart disease
	31 (0.5%)
	0 (0.0%)
	0 (0.0%)

	Hypertension
	26 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Immediate recall score
	518 (8.9%)
	0 (0.0%)
	1 (0.0%)

	Lifting difficulty
	3 (0.1%)
	128 (1.1%)
	0 (0.0%)

	Low educational attainment
	0 (0.0%)
	3 (0.0%)
	428 (7.4%)

	Chronic lung disease
	21 (0.4%)
	0 (0.0%)
	0 (0.0%)

	Male
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Married or partnered
	0 (0.0%)
	0 (0.0%)
	1 (0.0%)

	Preparing meals difficulty
	2 (0.0%)
	185 (1.6%)
	1 (0.0%)

	Taking medication difficulty
	7 (0.1%)
	10 (0.1%)
	1 (0.0%)

	Managing money difficulty
	14 (0.2%)
	214 (1.9%)
	1 (0.0%)

	Fair or poor self-rated health
	4 (0.1%)
	5 (0.0%)
	2 (0.0%)

	Psychiatric, emotional, or nervous disease history
	28 (0.5%)
	0 (0.0%)
	0 (0.0%)

	Shopping difficulty
	6 (0.1%)
	95 (0.8%)
	1 (0.0%)

	Stooping, kneeling, or crouching difficulty
	6 (0.1%)
	71 (0.6%)
	0 (0.0%)

	Stroke
	16 (0.3%)
	0 (0.0%)
	0 (0.0%)

	Difficulty using the toilet
	74 (1.3%)
	3 (0.0%)
	1 (0.0%)

	Urinary incontinence
	73 (1.3%)
	8 (0.1%)
	1 (0.0%)

	Vision impairment
	10 (0.2%)
	38 (0.3%)
	16 (0.3%)


Abbreviations: CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; CESD, Center for Epidemiologic Studies Depression Scale.
Supplementary Table S3. Hyperparameter search ranges, implementation settings, and model-selection criteria for the candidate modeling approaches.
	Candidate modeling approach
	Hyperparameter search range
	Implementation and fixed settings

	Logistic regression
	None after LASSO screening
	stats::glm, binomial family

	Penalized logistic regression
	α = {0, 0.1, 0.2, 0.4, 0.6, 0.8, 1.0}; λ = 25 log-spaced values from 0.001 to 0.5
	glmnet::glmnet, binomial family, standardize = TRUE

	Random forest
	mtry = {1, 2, 4, 6, 8, floor(sqrt(p)), floor(p/3)}; duplicate values removed and all values capped at p
	randomForest::randomForest, ntree = 500

	Extremely randomized trees
	mtry = {1, 2, 4, 6, 8, floor(sqrt(p)), floor(p/3)}; duplicate values removed and all values capped at p; min.node.size = {5, 10, 20}
	ranger::ranger, num.trees = 500, splitrule = "extratrees"

	Gradient boosting machine
	n.trees = {100, 200}; interaction.depth = {1, 2}; shrinkage = {0.03, 0.05, 0.08}; n.minobsinnode = {10, 20}
	gbm::gbm, distribution = "bernoulli"

	Radial-basis-function support vector machine
	gamma = {0.03, 0.06, 0.10}; cost = {0.1, 0.25, 0.5, 1}
	e1071::svm, radial kernel, probability estimates, scaling enabled

	Extreme gradient boosting
	nrounds = {100, 150}; max_depth = {1, 2, 3}; eta = {0.03, 0.05}; gamma = {0, 1}; min_child_weight = {1, 5}; subsample = 0.8; colsample_bytree = 0.8
	xgboost::xgboost, objective = "binary:logistic"

	Decision tree
	cp = 12 log-spaced values from 0.0005 to 0.05
	rpart::rpart, method = "class"

	Naive Bayes
	laplace = {0, 1}; usekernel = {FALSE, TRUE}; adjust = {0.5, 1, 2}
	naivebayes::naive_bayes

	Model-selection criteria

	Analysis stage
	Primary selection criterion
	Secondary ranking and tie-breaking rules

	Inner-loop hyperparameter tuning
	Hyperparameter configurations were ranked primarily by Brier score. Configurations with Brier scores within 0.002 of the minimum were considered comparable.
	Configurations were ranked by calibration slope closest to 1, calibration-in-the-large closest to 0, higher ROC AUC, and, if still tied, ascending index in the prespecified hyperparameter grid.

	Candidate approach comparison
	Candidate approaches with Brier scores within 0.002 of the minimum were retained. Among these, approaches with ROC AUC values within 0.01 of the maximum were considered for final ranking.
	Approaches were ranked by calibration slope closest to 1, calibration-in-the-large closest to 0, lower variability in outer-fold Brier scores, and higher ROC AUC.

	Note: p denotes the number of predictors retained after LASSO screening.


Abbreviations: LASSO, least absolute shrinkage and selection operator; SVM, support vector machine; XGBoost, extreme gradient boosting.


Supplementary Table S4. Baseline characteristics in CHARLS stratified by 4-year screening-defined incident depressive symptom status.
	Characteristic
	Non-events (n = 3,719)
	Events (n = 2,097)

	Age, years
	61.2 (7.5)
	61.4 (7.9)

	Male
	2,199 (59.1%)
	969 (46.2%)

	Low educational attainment
	1,572 (42.3%)
	1,176 (56.1%)

	Married or partnered
	3,371 (90.6%)
	1,832 (87.4%)

	Currently working
	2,364 (64.3%)
	1,321 (63.9%)

	Fair or poor self-rated health
	2,460 (66.2%)
	1,661 (79.3%)

	Hypertension
	936 (25.3%)
	582 (27.9%)

	Diabetes
	209 (5.7%)
	134 (6.4%)

	Heart disease
	381 (10.3%)
	247 (11.8%)

	Stroke
	60 (1.6%)
	52 (2.5%)

	Arthritis
	912 (24.6%)
	776 (37.1%)

	Chronic lung disease
	291 (7.9%)
	212 (10.1%)

	Cancer
	34 (0.9%)
	20 (1.0%)

	Psychiatric, emotional, or nervous disease history
	13 (0.4%)
	16 (0.8%)

	Current smoking
	1,329 (35.7%)
	646 (30.8%)

	Current/recent alcohol use
	1,453 (39.1%)
	648 (30.9%)

	Body mass index, kg/m2
	23.7 (3.9)
	23.3 (3.9)

	Dressing difficulty
	59 (1.6%)
	67 (3.2%)

	Bathing difficulty
	70 (1.9%)
	90 (4.3%)

	Eating difficulty
	35 (1.0%)
	33 (1.6%)

	Getting in/out of bed difficulty
	58 (1.6%)
	66 (3.2%)

	Difficulty using the toilet
	192 (5.2%)
	203 (9.8%)

	Shopping difficulty
	106 (2.9%)
	108 (5.2%)

	Preparing meals difficulty
	120 (3.2%)
	115 (5.5%)

	Managing money difficulty
	224 (6.0%)
	187 (8.9%)

	Taking medication difficulty
	115 (3.1%)
	92 (4.4%)

	Urinary incontinence
	61 (1.7%)
	64 (3.1%)

	Chair-rise difficulty
	616 (16.6%)
	520 (24.8%)

	Climbing stairs difficulty
	992 (26.9%)
	826 (39.6%)

	Stooping, kneeling, or crouching difficulty
	688 (18.5%)
	577 (27.6%)

	Lifting difficulty
	193 (5.2%)
	186 (8.9%)

	Difficulty raising arms above shoulders
	169 (4.5%)
	180 (8.6%)

	Hearing impairment
	652 (17.5%)
	271 (12.9%)

	Vision impairment
	758 (20.4%)
	326 (15.6%)

	Baseline CESD score
	4.0 (2.7)
	5.3 (2.7)

	Baseline CESD threshold-ratio score
	0.4 (0.3)
	0.5 (0.3)

	Immediate recall score
	4.3 (1.7)
	3.9 (1.6)

	Delayed recall score
	3.3 (2.0)
	3.0 (1.9)


Abbreviations: CHARLS, China Health and Retirement Longitudinal Study; CESD, Center for Epidemiologic Studies Depression Scale.
Supplementary Table S5. Baseline characteristics of participants with ascertainable and unascertainable 4-year outcome status.
	Cohort
	Outcome status (n)
	Available n
	Characteristic
	Summary measure

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Male
	3,168/5,816 (54.5%)

	CHARLS
	Ascertainable (n =5,816)
	5,816
	Low educational attainment
	2,748/5,816 (47.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Married or partnered
	5,203/5,816 (89.5%)

	CHARLS
	Ascertainable (n = 5,816)
	5,743
	Currently working
	3,685/5,743 (64.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,812
	Fair or poor self-rated health
	4,121/5,812 (70.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,790
	Hypertension
	1,518/5,790 (26.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,770
	Diabetes
	343/5,770 (5.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,793
	Cancer
	54/5,793 (0.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,795
	Chronic lung disease
	503/5,795 (8.7%)

	CHARLS
	Ascertainable (n = 5,816)
	5,785
	Heart disease
	628/5,785 (10.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,800
	Stroke
	112/5,800 (1.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,806
	Arthritis
	1,688/5,806 (29.1%)

	CHARLS
	Ascertainable (n = 5,816)
	5,788
	Psychiatric, emotional, or nervous disease history
	29/5,788 (0.5%)

	CHARLS
	Ascertainable (n = 5,816)
	5,814
	Current smoking
	1,975/5,814 (34.0%)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Current/recent alcohol use
	2,101/5,816 (36.1%)

	CHARLS
	Ascertainable (n = 5,816)
	5,743
	Dressing difficulty
	126/5,743 (2.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,742
	Bathing difficulty
	160/5,742 (2.8%)

	CHARLS
	Ascertainable (n = 5,816)
	5,743
	Eating difficulty
	68/5,743 (1.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,742
	Getting in/out of bed difficulty
	124/5,742 (2.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,742
	Difficulty using the toilet
	395/5,742 (6.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,810
	Shopping difficulty
	214/5,810 (3.7%)

	CHARLS
	Ascertainable (n = 5,816)
	5,814
	Preparing meals difficulty
	235/5,814 (4.0%)

	CHARLS
	Ascertainable (n = 5,816)
	5,802
	Managing money difficulty
	411/5,802 (7.1%)

	CHARLS
	Ascertainable (n = 5,816)
	5,809
	Taking medication difficulty
	207/5,809 (3.6%)

	CHARLS
	Ascertainable (n = 5,816)
	5,743
	Urinary incontinence
	125/5,743 (2.2%)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Chair-rise difficulty
	1,136/5,816 (19.5%)

	CHARLS
	Ascertainable (n = 5,816)
	5,777
	Climbing stairs difficulty
	1,818/5,777 (31.5%)

	CHARLS
	Ascertainable (n = 5,816)
	5,810
	Stooping, kneeling, or crouching difficulty
	1,265/5,810 (21.8%)

	CHARLS
	Ascertainable (n = 5,816)
	5,813
	Lifting difficulty
	379/5,813 (6.5%)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Difficulty raising arms above shoulders
	349/5,816 (6.0%)

	CHARLS
	Ascertainable (n = 5,816)
	5,813
	Hearing impairment
	923/5,813 (15.9%)

	CHARLS
	Ascertainable (n = 5,816)
	5,806
	Vision impairment
	1,084/5,806 (18.7%)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Baseline CESD threshold-ratio score
	0.45 (0.28)

	CHARLS
	Ascertainable (n = 5,816)
	5,816
	Age, years
	61.28 (7.65)

	CHARLS
	Ascertainable (n = 5,816)
	5,090
	Body mass index, kg/m2
	23.54 (3.89)

	CHARLS
	Ascertainable (n = 5,816)
	5,298
	Immediate recall score
	4.14 (1.66)

	CHARLS
	Ascertainable (n = 5,816)
	5,263
	Delayed recall score
	3.18 (1.94)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Male
	1,020/1,844 (55.3%)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Low educational attainment
	771/1,844 (41.8%)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Married or partnered
	1,536/1,844 (83.3%)

	CHARLS
	Unascertainable (n = 1,844)
	1,798
	Currently working
	808/1,798 (44.9%)

	CHARLS
	Unascertainable (n = 1,844)
	1,843
	Fair or poor self-rated health
	1,297/1,843 (70.4%)

	CHARLS
	Unascertainable (n = 1,844)
	1,839
	Hypertension
	563/1,839 (30.6%)

	CHARLS
	Unascertainable (n = 1,844)
	1,824
	Diabetes
	144/1,824 (7.9%)

	CHARLS
	Unascertainable (n = 1,844)
	1,835
	Cancer
	28/1,835 (1.5%)

	CHARLS
	Unascertainable (n = 1,844)
	1,836
	Chronic lung disease
	168/1,836 (9.2%)

	CHARLS
	Unascertainable (n = 1,844)
	1,835
	Heart disease
	240/1,835 (13.1%)

	CHARLS
	Unascertainable (n = 1,844)
	1,838
	Stroke
	52/1,838 (2.8%)

	CHARLS
	Unascertainable (n = 1,844)
	1,840
	Arthritis
	438/1,840 (23.8%)

	CHARLS
	Unascertainable (n = 1,844)
	1,838
	Psychiatric, emotional, or nervous disease history
	17/1,838 (0.9%)

	CHARLS
	Unascertainable (n = 1,844)
	1,843
	Current smoking
	565/1,843 (30.7%)

	CHARLS
	Unascertainable (n = 1,844)
	1,843
	Current/recent alcohol use
	616/1,843 (33.4%)

	CHARLS
	Unascertainable (n = 1,844)
	1,826
	Dressing difficulty
	55/1,826 (3.0%)

	CHARLS
	Unascertainable (n = 1,844)
	1,824
	Bathing difficulty
	91/1,824 (5.0%)

	CHARLS
	Unascertainable (n = 1,844)
	1,826
	Eating difficulty
	31/1,826 (1.7%)

	CHARLS
	Unascertainable (n = 1,844)
	1,826
	Getting in/out of bed difficulty
	68/1,826 (3.7%)

	CHARLS
	Unascertainable (n = 1,844)
	1,826
	Difficulty using the toilet
	125/1,826 (6.8%)

	CHARLS
	Unascertainable (n = 1,844)
	1,838
	Shopping difficulty
	145/1,838 (7.9%)

	CHARLS
	Unascertainable (n = 1,844)
	1,842
	Preparing meals difficulty
	136/1,842 (7.4%)

	CHARLS
	Unascertainable (n = 1,844)
	1,838
	Managing money difficulty
	180/1,838 (9.8%)

	CHARLS
	Unascertainable (n = 1,844)
	1,842
	Taking medication difficulty
	85/1,842 (4.6%)

	CHARLS
	Unascertainable (n = 1,844)
	1,826
	Urinary incontinence
	41/1,826 (2.2%)

	CHARLS
	Unascertainable (n = 1,844)
	1,843
	Chair-rise difficulty
	360/1,843 (19.5%)

	CHARLS
	Unascertainable (n = 1,844)
	1,834
	Climbing stairs difficulty
	607/1,834 (33.1%)

	CHARLS
	Unascertainable (n = 1,844)
	1,842
	Stooping, kneeling, or crouching difficulty
	427/1,842 (23.2%)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Lifting difficulty
	204/1,844 (11.1%)

	CHARLS
	Unascertainable (n = 1,844)
	1,842
	Difficulty raising arms above shoulders
	123/1,842 (6.7%)

	CHARLS
	Unascertainable (n = 1,844)
	1,843
	Hearing impairment
	306/1,843 (16.6%)

	CHARLS
	Unascertainable (n = 1,844)
	1,842
	Vision impairment
	378/1,842 (20.5%)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Baseline CESD threshold-ratio score
	0.42 (0.28)

	CHARLS
	Unascertainable (n = 1,844)
	1,844
	Age, years
	63.84 (9.93)

	CHARLS
	Unascertainable (n = 1,844)
	1,348
	Body mass index, kg/m2
	23.51 (4.24)

	CHARLS
	Unascertainable (n = 1,844)
	1,585
	Immediate recall score
	4.21 (1.83)

	CHARLS
	Unascertainable (n = 1,844)
	1,575
	Delayed recall score
	3.24 (2.08)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Male
	4,847/11,337 (42.8%)

	HRS
	Ascertainable (n = 11,337)
	11,334
	Low educational attainment
	1,624/11,334 (14.3%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Married or partnered
	7,193/11,337 (63.4%)

	HRS
	Ascertainable (n = 11,337)
	11,324
	Currently working
	5,180/11,324 (45.7%)

	HRS
	Ascertainable (n = 11,337)
	11,332
	Fair or poor self-rated health
	5,810/11,332 (51.3%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Hypertension
	6,308/11,337 (55.6%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Diabetes
	2,340/11,337 (20.6%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Cancer
	1,445/11,337 (12.7%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Chronic lung disease
	779/11,337 (6.9%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Heart disease
	2,174/11,337 (19.2%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Stroke
	653/11,337 (5.8%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Arthritis
	5,945/11,337 (52.4%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Psychiatric, emotional, or nervous disease history
	1,321/11,337 (11.7%)

	HRS
	Ascertainable (n = 11,337)
	11,281
	Current smoking
	1,376/11,281 (12.2%)

	HRS
	Ascertainable (n = 11,337)
	11,335
	Current/recent alcohol use
	6,692/11,335 (59.0%)

	HRS
	Ascertainable (n = 11,337)
	11,331
	Dressing difficulty
	547/11,331 (4.8%)

	HRS
	Ascertainable (n = 11,337)
	11,334
	Bathing difficulty
	292/11,334 (2.6%)

	HRS
	Ascertainable (n = 11,337)
	11,334
	Eating difficulty
	110/11,334 (1.0%)

	HRS
	Ascertainable (n = 11,337)
	11,329
	Getting in/out of bed difficulty
	305/11,329 (2.7%)

	HRS
	Ascertainable (n = 11,337)
	11,334
	Difficulty using the toilet
	295/11,334 (2.6%)

	HRS
	Ascertainable (n = 11,337)
	11,242
	Shopping difficulty
	446/11,242 (4.0%)

	HRS
	Ascertainable (n = 11,337)
	11,152
	Preparing meals difficulty
	262/11,152 (2.3%)

	HRS
	Ascertainable (n = 11,337)
	11,123
	Managing money difficulty
	268/11,123 (2.4%)

	HRS
	Ascertainable (n = 11,337)
	11,327
	Taking medication difficulty
	135/11,327 (1.2%)

	HRS
	Ascertainable (n = 11,337)
	11,329
	Urinary incontinence
	2,422/11,329 (21.4%)

	HRS
	Ascertainable (n = 11,337)
	11,313
	Chair-rise difficulty
	3,545/11,313 (31.3%)

	HRS
	Ascertainable (n = 11,337)
	10,909
	Climbing stairs difficulty
	4,048/10,909 (37.1%)

	HRS
	Ascertainable (n = 11,337)
	11,266
	Stooping, kneeling, or crouching difficulty
	4,363/11,266 (38.7%)

	HRS
	Ascertainable (n = 11,337)
	11,209
	Lifting difficulty
	1,868/11,209 (16.7%)

	HRS
	Ascertainable (n = 11,337)
	11,320
	Difficulty raising arms above shoulders
	1,305/11,320 (11.5%)

	HRS
	Ascertainable (n = 11,337)
	11,333
	Hearing impairment
	5,374/11,333 (47.4%)

	HRS
	Ascertainable (n = 11,337)
	11,299
	Vision impairment
	4,374/11,299 (38.7%)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Baseline CESD threshold-ratio score
	0.19 (0.24)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Age, years
	66.20 (9.80)

	HRS
	Ascertainable (n = 11,337)
	11,207
	Body mass index, kg/m2
	28.58 (5.81)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Immediate recall score
	5.57 (1.58)

	HRS
	Ascertainable (n = 11,337)
	11,337
	Delayed recall score
	4.58 (1.91)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Male
	1,525/3,140 (48.6%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Low educational attainment
	570/3,140 (18.2%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Married or partnered
	1,820/3,140 (58.0%)

	HRS
	Unascertainable (n = 3,140)
	3,122
	Currently working
	1,007/3,122 (32.3%)

	HRS
	Unascertainable (n = 3,140)
	3,136
	Fair or poor self-rated health
	1,871/3,136 (59.7%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Hypertension
	1,976/3,140 (62.9%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Diabetes
	772/3,140 (24.6%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Cancer
	590/3,140 (18.8%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Chronic lung disease
	350/3,140 (11.1%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Heart disease
	918/3,140 (29.2%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Stroke
	363/3,140 (11.6%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Arthritis
	1,767/3,140 (56.3%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Psychiatric, emotional, or nervous disease history
	348/3,140 (11.1%)

	HRS
	Unascertainable (n = 3,140)
	3,116
	Current smoking
	413/3,116 (13.3%)

	HRS
	Unascertainable (n = 3,140)
	3,138
	Current/recent alcohol use
	1,610/3,138 (51.3%)

	HRS
	Unascertainable (n = 3,140)
	3,133
	Dressing difficulty
	271/3,133 (8.6%)

	HRS
	Unascertainable (n = 3,140)
	3,134
	Bathing difficulty
	216/3,134 (6.9%)

	HRS
	Unascertainable (n = 3,140)
	3,133
	Eating difficulty
	94/3,133 (3.0%)

	HRS
	Unascertainable (n = 3,140)
	3,131
	Getting in/out of bed difficulty
	140/3,131 (4.5%)

	HRS
	Unascertainable (n = 3,140)
	3,130
	Difficulty using the toilet
	151/3,130 (4.8%)

	HRS
	Unascertainable (n = 3,140)
	3,041
	Shopping difficulty
	303/3,041 (10.0%)

	HRS
	Unascertainable (n = 3,140)
	2,987
	Preparing meals difficulty
	237/2,987 (7.9%)

	HRS
	Unascertainable (n = 3,140)
	3,022
	Managing money difficulty
	221/3,022 (7.3%)

	HRS
	Unascertainable (n = 3,140)
	3,129
	Taking medication difficulty
	106/3,129 (3.4%)

	HRS
	Unascertainable (n = 3,140)
	3,132
	Urinary incontinence
	590/3,132 (18.8%)

	HRS
	Unascertainable (n = 3,140)
	3,128
	Chair-rise difficulty
	1,060/3,128 (33.9%)

	HRS
	Unascertainable (n = 3,140)
	2,923
	Climbing stairs difficulty
	1,354/2,923 (46.3%)

	HRS
	Unascertainable (n = 3,140)
	3,075
	Stooping, kneeling, or crouching difficulty
	1,287/3,075 (41.9%)

	HRS
	Unascertainable (n = 3,140)
	3,031
	Lifting difficulty
	754/3,031 (24.9%)

	HRS
	Unascertainable (n = 3,140)
	3,122
	Difficulty raising arms above shoulders
	479/3,122 (15.3%)

	HRS
	Unascertainable (n = 3,140)
	3,139
	Hearing impairment
	1,368/3,139 (43.6%)

	HRS
	Unascertainable (n = 3,140)
	3,122
	Vision impairment
	1,142/3,122 (36.6%)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Baseline CESD threshold-ratio score
	0.21 (0.25)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Age, years
	71.09 (12.09)

	HRS
	Unascertainable (n = 3,140)
	3,094
	Body mass index, kg/m2
	27.47 (5.79)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Immediate recall score
	4.89 (1.79)

	HRS
	Unascertainable (n = 3,140)
	3,140
	Delayed recall score
	3.73 (2.12)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Male
	2,685/5,818 (46.1%)

	ELSA
	Ascertainable (n = 5,818)
	5,390
	Low educational attainment
	1,304/5,390 (24.2%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Married or partnered
	4,126/5,817 (70.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Currently working
	2,173/5,817 (37.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,816
	Fair or poor self-rated health
	2,969/5,816 (51.0%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Hypertension
	2,291/5,818 (39.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Diabetes
	518/5,818 (8.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Cancer
	567/5,818 (9.7%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Chronic lung disease
	263/5,818 (4.5%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Heart disease
	938/5,818 (16.1%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Stroke
	166/5,818 (2.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Arthritis
	1,966/5,818 (33.8%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Psychiatric, emotional, or nervous disease history
	440/5,818 (7.6%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Current smoking
	573/5,817 (9.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,381
	Current/recent alcohol use
	4,836/5,381 (89.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Dressing difficulty
	459/5,817 (7.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Bathing difficulty
	254/5,817 (4.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Eating difficulty
	57/5,817 (1.0%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Getting in/out of bed difficulty
	164/5,817 (2.8%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Difficulty using the toilet
	96/5,817 (1.7%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Shopping difficulty
	196/5,817 (3.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Preparing meals difficulty
	86/5,817 (1.5%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Managing money difficulty
	43/5,817 (0.7%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Taking medication difficulty
	22/5,817 (0.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Urinary incontinence
	788/5,817 (13.5%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Chair-rise difficulty
	1,098/5,818 (18.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Climbing stairs difficulty
	1,440/5,818 (24.8%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Stooping, kneeling, or crouching difficulty
	1,770/5,818 (30.4%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Lifting difficulty
	865/5,818 (14.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Difficulty raising arms above shoulders
	458/5,818 (7.9%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Hearing impairment
	2,781/5,818 (47.8%)

	ELSA
	Ascertainable (n = 5,818)
	5,802
	Vision impairment
	3,087/5,802 (53.2%)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Baseline CESD threshold-ratio score
	0.17 (0.24)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Age, years
	66.12 (8.70)

	ELSA
	Ascertainable (n = 5,818)
	4,908
	Body mass index, kg/m2
	28.15 (4.95)

	ELSA
	Ascertainable (n = 5,818)
	5,817
	Immediate recall score
	6.22 (1.64)

	ELSA
	Ascertainable (n = 5,818)
	5,818
	Delayed recall score
	5.10 (1.93)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Male
	962/1,943 (49.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,786
	Low educational attainment
	604/1,786 (33.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Married or partnered
	1,325/1,942 (68.2%)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Currently working
	658/1,943 (33.9%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Fair or poor self-rated health
	1,124/1,942 (57.9%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Hypertension
	863/1,942 (44.4%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Diabetes
	230/1,942 (11.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Cancer
	223/1,942 (11.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Chronic lung disease
	115/1,942 (5.9%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Heart disease
	382/1,942 (19.7%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Stroke
	106/1,942 (5.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Arthritis
	656/1,942 (33.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Psychiatric, emotional, or nervous disease history
	123/1,942 (6.3%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Current smoking
	231/1,942 (11.9%)

	ELSA
	Unascertainable (n = 1,943)
	1,615
	Current/recent alcohol use
	1,389/1,615 (86.0%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Dressing difficulty
	184/1,941 (9.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Bathing difficulty
	142/1,941 (7.3%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Eating difficulty
	30/1,941 (1.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Getting in/out of bed difficulty
	74/1,941 (3.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Difficulty using the toilet
	35/1,941 (1.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Shopping difficulty
	157/1,941 (8.1%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Preparing meals difficulty
	83/1,941 (4.3%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Managing money difficulty
	59/1,941 (3.0%)

	ELSA
	Unascertainable (n = 1,943)
	1,941
	Taking medication difficulty
	41/1,941 (2.1%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Urinary incontinence
	227/1,940 (11.7%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Chair-rise difficulty
	389/1,940 (20.1%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Climbing stairs difficulty
	574/1,940 (29.6%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Stooping, kneeling, or crouching difficulty
	670/1,940 (34.5%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Lifting difficulty
	391/1,940 (20.2%)

	ELSA
	Unascertainable (n = 1,943)
	1,940
	Difficulty raising arms above shoulders
	175/1,940 (9.0%)

	ELSA
	Unascertainable (n = 1,943)
	1,942
	Hearing impairment
	909/1,942 (46.8%)

	ELSA
	Unascertainable (n = 1,943)
	1,934
	Vision impairment
	949/1,934 (49.1%)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Baseline CESD threshold-ratio score
	0.18 (0.23)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Age, years
	68.40 (10.97)

	ELSA
	Unascertainable (n = 1,943)
	1,285
	Body mass index, kg/m2
	27.85 (5.10)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Immediate recall score
	5.49 (2.03)

	ELSA
	Unascertainable (n = 1,943)
	1,943
	Delayed recall score
	4.30 (2.26)


Abbreviations: BMI, body mass index; CESD, Center for Epidemiologic Studies Depression Scale; CHARLS, China Health and Retirement Longitudinal Study; ELSA, English Longitudinal Study of Ageing; HRS, Health and Retirement Study; SD, standard deviation.
Supplementary Table S6. Predictor-selection stability and inclusion across the five imputation-specific final prediction models.
	Candidate predictor
	Selected in nested CV, n/75 (%)
	Included in final imputation-specific models, n/5
	Coefficient direction
	OR range across imputation-specific models

	Male
	75 (100.0%)
	5/5
	Negative
	0.711–0.717

	Low educational attainment
	75 (100.0%)
	5/5
	Positive
	1.312–1.333

	Fair or poor self-rated health
	75 (100.0%)
	5/5
	Positive
	1.485–1.500

	Arthritis
	75 (100.0%)
	5/5
	Positive
	1.451–1.479

	Climbing stairs difficulty
	75 (100.0%)
	5/5
	Positive
	1.182–1.252

	Baseline CESD threshold-ratio score
	75 (100.0%)
	5/5
	Positive
	3.946–4.036

	Immediate recall score
	74 (98.7%)
	5/5
	Negative
	0.918–0.932

	Difficulty raising arms above shoulders
	31 (41.3%)
	4/5
	Positive
	1.280–1.326

	Difficulty using the toilet
	30 (40.0%)
	3/5
	Positive
	1.174–1.218

	Stooping, kneeling, or crouching difficulty
	25 (33.3%)
	1/5
	Positive
	1.042


Abbreviations: LASSO, least absolute shrinkage and selection operator; CV, cross-validation; OR, odds ratio; CESD, Center for Epidemiologic Studies Depression Scale.

Supplementary Table S7. Parameters of the five imputation-specific logistic regression models comprising the final prediction model.
	Candidate predictor
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5

	(Intercept)
	β =−1.359514
	β =−1.317163
	β =−1.390555
	β =−1.347291
	β =−1.362289

	Male
	β =−0.339205; OR=0.712336
	β =−0.341130; OR=0.710967
	β =−0.338376; OR=0.712928
	β =−0.339932; OR=0.711819
	β =−0.333179; OR=0.716642

	Low educational attainment
	β =0.283642; OR=1.327957
	β =0.271655; OR=1.312134
	β =0.284777; OR=1.329465
	β =0.277681; OR=1.320065
	β =0.287247; OR=1.332753

	Fair or poor self-rated health
	β =0.404718; OR=1.498880
	β =0.400520; OR=1.492601
	β =0.400555; OR=1.492654
	β =0.395644; OR=1.485340
	β =0.405377; OR=1.499868

	Arthritis
	β =0.384804; OR=1.469327
	β =0.372568; OR=1.451457
	β =0.374313; OR=1.453993
	β =0.372360; OR=1.451155
	β =0.391654; OR=1.479426

	Climbing stairs difficulty
	β =0.191391; OR=1.210932
	β =0.171126; OR=1.186641
	β =0.175104; OR=1.191370
	β =0.166970; OR=1.181719
	β =0.224590; OR=1.251809

	Difficulty raising arms above shoulders
	β =0.281889; OR=1.325631
	β =0.259309; OR=1.296035
	β =0.259611; OR=1.296425
	β =0.247125; OR=1.280339
	Not selected

	Difficulty using the toilet
	Not selected
	β =0.197131; OR=1.217904
	β =0.187598; OR=1.206348
	β =0.160162; OR=1.173701
	Not selected

	Stooping, kneeling, or crouching difficulty
	Not selected
	Not selected
	Not selected
	β =0.041434; OR=1.042305
	Not selected

	Baseline CESD threshold-ratio score
	β =1.379326; OR=3.972223
	β =1.373000; OR=3.947174
	β =1.380957; OR=3.978706
	β =1.372694; OR=3.945968
	β =1.395177; OR=4.035690

	Immediate recall score
	β =−0.078239; OR=0.924744
	β =−0.086102; OR=0.917501
	β =−0.070797; OR=0.931651
	β =−0.079590; OR=0.923495
	β =−0.079548; OR=0.923534


Abbreviations: OR, odds ratio; CESD, Center for Epidemiologic Studies Depression Scale.

Supplementary Table S8. External validation performance of the final prediction model in HRS and ELSA.
	
	HRS (n = 11,337)
	ELSA (n = 5,818)

	Sample size, n
	11,337
	5,818

	Events, n
	2,408
	1,150

	4-year cumulative event proportion, %
	21.2
	19.8

	ROC AUC
	0.728 (0.717, 0.739)
	0.745 (0.730, 0.761)

	PR-AUC
	0.420 (0.399, 0.439)
	0.419 (0.391, 0.448)

	Brier score
	0.1505 (0.1472, 0.1538)
	0.1399 (0.1350, 0.1447)

	CITL
	−0.292 (−0.335, −0.246)
	−0.234 (−0.299, −0.168)

	Calibration slope
	1.305 (1.230, 1.379)
	1.371 (1.272, 1.480)

	O:E
	0.814 (0.789, 0.842)
	0.844 (0.805, 0.886)

	Fixed classification threshold
	0.3315
	0.3315

	Sensitivity
	0.493 (0.472, 0.512)
	0.446 (0.418, 0.475)

	Specificity
	0.811 (0.803, 0.819)
	0.861 (0.850, 0.870)

	Positive predictive value
	0.413 (0.395, 0.431)
	0.441 (0.412, 0.469)

	Negative predictive value
	0.856 (0.848, 0.863)
	0.863 (0.853, 0.873)

	Accuracy
	0.743 (0.735, 0.751)
	0.779 (0.767, 0.789)

	F1 score
	0.449 (0.433, 0.466)
	0.444 (0.417, 0.468)

	Note: Performance estimates are presented with 95% confidence intervals in parentheses.


Abbreviations: HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; ROC AUC, area under the receiver operating characteristic curve; PR-AUC, area under the precision–recall curve; CI, confidence interval; CITL, calibration-in-the-large; O:E, observed-to-expected event ratio.

Supplementary Table S9. Sensitivity analyses for outcome ascertainment and baseline CESD threshold-ratio harmonization.
	Cohort
	Analysis
	N
	Events
	ROC AUC
	Brier score
	CITL
	Calibration slope
	O:E

	CHARLS
	Primary sensitivity analysis: complete follow-up restriction
	5,551
	1,832
	0.671
	0.2046
	−0.128
	0.955
	0.926

	CHARLS
	Supplementary sensitivity analysis: truncated IPW
	5,816
	2,097
	0.675
	0.2099
	0.002
	0.976
	1.001

	HRS
	Primary sensitivity analysis: complete follow-up restriction
	11,020
	2,091
	0.722
	0.1427
	−0.426
	1.265
	0.736

	ELSA
	Primary sensitivity analysis: complete follow-up restriction
	5,645
	977
	0.735
	0.1308
	−0.387
	1.305
	0.751

	HRS
	Supplementary sensitivity analysis: truncated IPW
	11,337
	2,408
	0.730
	0.1529
	−0.280
	1.312
	0.823

	HRS
	Supplementary sensitivity analysis: exclude baseline CESD threshold-ratio score
	11,337
	2,408
	0.678
	0.1690
	−0.620
	1.131
	0.653

	ELSA
	Supplementary sensitivity analysis: truncated IPW
	5,818
	1,150
	0.747
	0.1427
	−0.212
	1.370
	0.859

	ELSA
	Supplementary sensitivity analysis: exclude baseline CESD threshold-ratio score
	5,818
	1,150
	0.699
	0.1545
	−0.552
	1.221
	0.676


Abbreviations: CESD, Center for Epidemiologic Studies Depression Scale; CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; IPW, inverse probability weighting; ROC AUC, area under the receiver operating characteristic curve; CITL, calibration-in-the-large; O:E, observed-to-expected event ratio; N, number of participants.













Supplementary Table S10. Diagnostics for inverse-probability weighting in the attrition sensitivity analysis.
	Cohort
	IPW diagnostic
	Result

	CHARLS
	Baseline-eligible participants
	7,660

	CHARLS
	Participants with ascertainable outcome
	5,816

	CHARLS
	Marginal outcome ascertainment probability
	0.759

	CHARLS
	Fitted ascertainment probability range
	0.200 to 0.942

	CHARLS
	Raw weight range
	0.806 to 2.854

	CHARLS
	Raw weight median
	0.955

	CHARLS
	Weight range, 1st to 99th percentiles
	0.838 to 1.509

	CHARLS
	Weight truncation
	Empirical 1st and 99th percentiles

	CHARLS
	Raw effective sample size
	5,697.5 (98.0% of observed-outcome sample)

	CHARLS
	Truncated effective sample size
	5,716.1 (98.3% of observed-outcome sample)

	HRS
	Baseline-eligible participants
	14,477

	HRS
	Participants with ascertainable outcome
	11,337

	HRS
	Marginal outcome ascertainment probability
	0.783

	HRS
	Fitted ascertainment probability range
	0.132 to 0.964

	HRS
	Raw weight range
	0.812 to 4.127

	HRS
	Raw weight median
	0.951

	HRS
	Weight range, 1st to 99th percentiles
	0.838 to 1.674

	HRS
	Weight truncation
	Empirical 1st and 99th percentiles

	HRS
	Raw effective sample size
	11,025.8 (97.3% of observed-outcome sample)

	HRS
	Truncated effective sample size
	11,106.8 (98.0% of observed-outcome sample)

	ELSA
	Baseline-eligible participants
	7,761

	ELSA
	Participants with ascertainable outcome
	5,818

	ELSA
	Marginal outcome ascertainment probability
	0.750

	ELSA
	Fitted ascertainment probability range
	0.082 to 0.941

	ELSA
	Raw weight range
	0.797 to 3.638

	ELSA
	Raw weight median
	0.965

	ELSA
	Weight range, 1st to 99th percentiles
	0.832 to 1.501

	ELSA
	Weight truncation
	Empirical 1st and 99th percentiles

	ELSA
	Raw effective sample size
	5,695.3 (97.9% of observed-outcome sample)

	ELSA
	Truncated effective sample size
	5,734.4 (98.6% of observed-outcome sample)


Abbreviations: IPW, inverse probability weighting; CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing.

2. Supplementary Figures
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[bookmark: _GoBack]Supplementary Figure S1. LASSO predictor-selection frequencies across the nine candidate models. Cell annotations show the number of times each predictor was selected across 75 analyses per candidate model (five outer folds, three repeats, and five imputed datasets). The color scale shows the corresponding selection frequency (%), with 75 selections representing 100%.
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