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Supplemental Table S1 Summary of the 61 predictive features from the China Health and Retirement Longitudinal Study database 
	Feature
	Definition
	Type
	Mean±SD (%)
	Sample size (n)

	ADLSocialActivity1
	Visiting others or socializing with friends
	Binary (0=no, 1=yes)
	0.0 (82.6%)
	89,830

	ADLSocialActivity2
	Playing mahjong, chess, cards, or going to community activity centers
	Binary (0=no, 1=yes)
	0.0 (65.7%)
	89,830

	ADLSocialActivity3
	Providing help to relatives, friends, or neighbors who do not live with you
	Binary (0=no, 1=yes)
	0.0 (87.1%)
	89,830

	ADLSocialActivity4
	Dancing, exercising, practicing qigong, etc.
	Binary (0=no, 1=yes)
	0.0 (92.8%)
	89,830

	ADLSocialActivity5
	Participating in activities organized by community groups/associations
	Binary (0=no, 1=yes)
	0.0 (97.9%)
	89,830

	ADLSocialActivity6
	Engaging in volunteer/charity activities, or caring for sick/disabled people who do not live with you
	Binary (0=no, 1=yes)
	0.0 (96.8%)
	89,830

	ADLSocialActivity7
	Attending school/participating in training courses
	Binary (0=no, 1=yes)
	0.0 (99.2%)
	89,830

	ADLSocialActivity8
	Other social activities 
	Binary (0=no, 1=yes)
	0.0 (98.7%)
	89,830

	ADL_Bathing
	Difficulty bathing (ADL item)
	Binary (0=no, 1=yes)
	0.0 (94.3%)
	88,582

	ADL_BedTransfer
	Difficulty transferring in/out of bed (ADL item)
	Binary (0=no, 1=yes)
	0.0 (81.3%)
	88,582

	ADL_Bedding
	Difficulty handling bedding
	Binary (0=no, 1=yes)
	0.0 (86.7%)
	88,582

	ADL_Breathing
	Difficulty breathing in ADL context
	Binary (0=no, 1=yes)
	0.0 (80.9%)
	88,582

	ADL_Dressing
	Difficulty dressing (ADL item)
	Binary (0=no, 1=yes)
	0.0 (83.0%)
	88,582

	ADL_Eating
	Difficulty eating (ADL item)
	Binary (0=no, 1=yes)
	0.0 (88.8%)
	88,582

	ADL_HouseholdTasks
	Difficulty performing household tasks
	Binary (0=no, 1=yes)
	0.0 (91.2%)
	88,582

	ADL_IndoorWalking
	Difficulty walking indoors (ADL item)
	Binary (0=no, 1=yes)
	0.0 (88.9%)
	88,582

	ADL_SelfCare
	Difficulty with self-care
	Binary (0=no, 1=yes)
	0.0 (83.0%)
	88,582

	ADL_Shopping
	Difficulty shopping alone (ADL item)
	Binary (0=no, 1=yes)
	0.0 (74.3%)
	88,582

	ADL_StairClimb
	Difficulty climbing stairs (ADL item)
	Binary (0=no, 1=yes)
	0.0 (93.9%)
	88,582

	ADL_Toileting
	Difficulty using the toilet (ADL item)
	Binary (0=no, 1=yes)
	0.0 (92.5%)
	88,582

	ADL_ToiletingAssist
	Difficulty with toileting assistance (ADL item)
	Binary (0=no, 1=yes)
	0.0 (90.7%)
	88,582

	ADL_Walking
	Difficulty walking to a nearby place (ADL item)
	Binary (0=no, 1=yes)
	0.0 (87.6%)
	88,582

	ADLScore
	ADL score (out of 6)
	Ordinal
	0.4 ± 1.1
	90,232

	AgeYears
	Age in years
	Continuous
	61.1 ± 10.3
	90,997

	AlcoholConsumption
	Drink alcohol regularly
	Binary (0=no, 1=yes)
	0.0 (65.8%)
	91,042

	Arthritis
	Arthritis diagnosis 
	Binary (0=no, 1=yes)
	0.0 (62.6%)
	90,896

	Asthma
	Asthma diagnosis 
	Binary (0=no, 1=yes)
	0.0 (94.6%)
	90,898

	Cancer
	Cancer diagnosis
	Binary (0=no, 1=yes)
	0.0 (98.2%)
	90,892

	ChildrenCount
	# living children
	Continuous
	2.6 ± 1.4
	91,232

	DepressionScoreCES-D10
	Depression symptoms measured by CES-D-10
	Continuous
	8.3 ± 6.3
	81,988

	Diabetes
	Diabetes diagnosis
	Binary (0=no, 1 = yes)
	0.0 (89.7%)
	90,541

	DigestiveDisease
	Digestive disorders diagnosis
	Binary (0=no, 1=yes)
	0.0 (72.2%)
	90,937

	Dyslipidemia
	Dyslipidemia diagnosis
	Binary (0=no, 1=yes)
	0.0 (81.7%)
	89,654

	EducationLevel
	Education attainment level
	Ordinal
	2.0 ± 1.1
	91,188

	EpisodicMemoryScore
	Episodic memory performance (0–10 points)
	Ordinal
	3.7 ± 1.9
	76,703

	EverSmokedCigarettes
	Lifetime smoking status
	Binary (0=no, 1=yes)
	0.0 (58.1%)
	91,097

	FinancialSupportFromChildren
	Total financial support from children 
	Continuous
	4,351 ± 12,208
	88,461

	FinancialSupportToChildren
	Total financial support to children
	Continuous
	4,221 ± 26,498
	88,536

	Gender
	Gender (0=male, 1=female)
	Binary (0=male, 1=female)
	0.0 (52.6%)
	91,230

	HipFracture
	History of hip fracture
	Binary (0=no, 1=yes)
	0.0 (98.7%)
	89,808

	Hospitalized (Past Year)
	Any hospital visits in the past year
	Binary (0=no, 1=yes)
	0.0 (85.1%)
	90,955

	Hospitalizations (Past Year)
	# hospital admissions in the past year
	Continuous
	0.3 ± 1.1
	75,304

	HouseholdSize
	# people in household
	Continuous
	3.2 ± 1.6
	91,232

	Hypertension
	Hypertension diagnosis
	Binary (0=no, 1=yes)
	0.0 (66.6%)
	90,689

	IADLScore
	Instrumental ADL score (out of 5)
	Ordinal
	0.5 ± 1.1
	91,049

	InsuranceCoverage
	Has health insurance
	Binary (0=no, 1=yes)
	1.0 (94.8%)
	90,259

	KidneyDisease
	Kidney disease diagnosis
	Binary (0=no, 1=yes)
	0.0 (91.5%)
	90,805

	LifeSatisfactionScore
	Self-reported life satisfaction 
	Ordinal
	3.2 ± 0.8
	81,661

	LiverDisease
	Liver disease diagnosis
	Binary (0=no, 1=yes)
	0.0 (94.3%)
	90,823

	Marriage
	Married or not 
	Binary (0=no, 1=yes)
	1.0 (85.8%)
	91,220

	MemoryDisease
	Memory-related disease diagnosis
	Binary (0=no, 1=yes)
	0.0 (96.7%)
	90,921

	OutpatientVisitsLastMonth
	# outpatient clinic visits in the past month
	Continuous
	0.5 ± 1.6
	74,907

	Pension
	Whether the participant receives a pension
	Binary (0=no, 1=yes)
	1.0 (58.8%)
	79,997

	Psychiatric
	Psychiatric disorders diagnosis
	Binary (0=no, 1=yes)
	0.0 (97.6%)
	90,918

	RespiratoryDisease
	Chronic lung disease diagnosis
	Binary (0=no, 1=yes)
	0.0 (87.1%)
	90,931

	Retired
	Employment retirement status
	Binary (0=no, 1=yes)
	0.0 (85.3%)
	90,081

	SawDoctorLastYear
	Saw a doctor in past year
	Binary (0=no, 1=yes)
	0.0 (81.0%)
	90,825

	SelfRatedHealth
	Self-rated health status (1–5 scale)
	Ordinal
	3.0 ± 1.0
	86,173

	SleepDurationHours
	Average sleep duration (hours/night)
	Continuous
	6.2 ± 2.0
	86,646

	Smoking
	Current smoking behavior
	Binary (0=no, 1=yes)
	0.0 (74.2%)
	87,007

	Stroke
	Stroke history
	Binary (0=no, 1=yes)
	0.0 (95.1%)
	91,020


ADL, activities of daily living
Supplemental Table S2 Formulas to compute performance metrics for the 5 machine learning algorithms
	Metric
	Definition

	Accuracy
	(TP+TN)/(TP+TN+FP+FN)

	Area under the curve
	Area under the ROC curve

	Sensitivity (Recall)
	TP/(TP+FN)

	Specificity
	TN/(TN+FP)

	Positive predictive value (Precision)
	TP/(TP+FP)

	Negative predictive value
	TN/(TN+FN)

	F₁-score
	2TP/(2TP+FP+FN)

	Matthews Correlation Coefficient
	 

	Youden’s index (J)
	Sensitivity+Specificity–1


TP, true positive; TN, true negative; FP, false positives; FN, false negative.



