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Table S1 The Chinese Version of the Mini-Mental State Examination (MMSE) Items and Scores in the CLHLS
	
	Domain
	Question
	Score

	1
	Orientation
	What time of day is it right now (morning, afternoon, evening)?
	1

	2
	Orientation
	What is the month (Western or Chinese calendar) right now?
	1

	3
	Orientation
	What is the date (Chinese calendar day and month) of the mid-autumn festival?
	1

	4
	Orientation
	What is the season right now, spring, summer, fall, winter?
	1

	5
	Orientation
	What is the name of this district or town?
	1

	6
	Orientation
	Please name as many kinds of food as possible in 1 minute.
	7

	7
	Registration
	Repeat table, apple and clothes
	3

	8
	Attention and Calculation
	Spend 3 dollars from 20 dollars, continue until asked to stop
	5

	9
	Attention and Calculation
	Copy a figure with correct sides and angles
	1

	10
	Recall
	Repeat the three words (in any order) you heard a little while ago
	3

	11
	Language
	Naming pen and watch
	2

	12
	Language
	Repeating the sentence: “What you plant, what you will get.”
	1

	13
	Language
	Take paper, fold it, place it on floor
	3






Table S2 Frailty Assessment Items and Scoring Criteria
	Variables
	Data Type
	Cut‐off point

	Feeding
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Bathing
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Dressing
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Toileting
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Transferring
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Continence
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Neighbors
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Shopping
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Make food
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Wash clothes
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Walk one kilometer
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Lift 5kg weight
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Crouch and stand three times
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Public transportation
	Ordinal
	Without assistance = 0, one part assistance = 0.5, more than one part assistance = 1

	Hand behind neck
	Ordinal
	Both hands = 0, left hand = 0.5, right hand = 0.5, neither hand = 1

	Hand behind lower back
	Ordinal
	Both hands = 0, left hand = 0.5, right hand = 0.5, neither hand = 2

	Able to stand up from sitting
	Ordinal
	Yes, without using hands = 0, Yes, using hands= 0.5, no = 1

	Able to pick up a book from the floor
	Ordinal
	Yes, standing = 0, Yes, sitting = 0.5, no = 1

	Number of steps used to turn around a 360 degree turn without help
	Binary
	≥ 6 steps = 1, <6 steps = 0

	Cognitive function
	Ordinal
	<10=1, 11-17=0.75, 18-20=0.5, 21-24=0.25, ≥25=0

	Able to hear
	Binary
	Yes = 1, no = 0

	Able to see
	Binary
	Yes = 1, no = 0

	Sleep quality
	Ordinal
	Very good = 0, good = 0.25; okay= 0.5, bad = 0.75, very bad = 1

	Self‐reported health
	Ordinal
	Very good = 0, good = 0.25; okay= 0.5, bad = 0.75, very bad = 1

	Anxiety and loneliness
	Ordinal
	Yes = 1, no = 0

	Number of times suffering from serious illness in the past two years
	Binary
	Yes = 1, no = 0

	Hypertension
	Binary
	Yes = 1, no = 0

	Diabetes
	Binary
	Yes = 1, no = 0

	Heart disease
	Binary
	Yes = 1, no = 0

	Stroke or CVD
	Binary
	Yes = 1, no = 0

	Bronchitis, emphysema, pneumonia, asthma
	Binary
	Yes = 1, no = 0

	Tuberculosis
	Binary
	Yes = 1, no = 0

	Cataract
	Binary
	Yes = 1, no = 0

	Glaucoma
	Binary
	Yes = 1, no = 0

	Cancer
	Binary
	Yes = 1, no = 0

	Gastric or duodenal ulcer
	Binary
	Yes = 1, no = 0

	Parkinson
	Binary
	Yes = 1, no = 0

	Bedsore
	Binary
	Yes = 1, no = 0

	Arthritis
	Binary
	Yes = 1, no = 0

	Dementia
	Binary
	Yes = 1, no = 0





Table S3 activity engagement Items and Scoring Ranges
	
	Question
	Scoring Range

	1
	Do you do housework?
	0–4

	2
	Do you currently read books or newspapers?
	0–4

	3
	Do you currently play cards or mahjong?
	0–4

	4
	Do you currently watch TV or listen to the radio?
	0–4

	5
	Do you grow flowers?
	0–4

	6
	Do you currently keep poultry or livestock?
	0–4

	7
	Do you currently participate in social activities?
	0–4

	8
	Do you practice Tai Chi?
	0–1

	9
	Do you dance in public squares?
	0–1 (

	10
	Do you visit friends or engage in social visits?
	0–1

	11
	Other outdoor activities
	0–1 

	12
	In the past two years, how many times have you traveled?
	0–1





Table S4 Sensitivity Analysis of Indirect and Moderated Mediation Effects Before and After Multiple Imputation
	
Outcome
	Model
	Indirect Effect
	95% CI 
	p 

	
	Mediation_Pre
	-0.079
	(-0.102, -0.057)
	<0.001

	
	Mediation_Post
	-0.134
	(-0.175, -0.094)
	<0.001

	
	ModMediation_Pre
	-0.063
	(-0.086, -0.039)
	<0.001

	
	ModMediation_Post
	-0.098
	(-0.128, -0.068)
	<0.001



Table S5 Sensitivity Analysis of Mediation Model Estimates Before and After Weight
	Mediation model
	Unweighted Model
	Weighted Model

	
	Estimate (β)
	SE
	p
	Estimate (β)
	SE
	p

	a (Spouse_Health → Frailty)
	0.006
	0.001
	<0.001
	0.006
	0.001
	<0.001

	b (Frailty → MMSE)
	-19.435
	0.608
	<0.001
	-17.885
	0.613
	<0.001

	c (Spouse_Health → MMSE)
	0.013
	0.045
	0.768
	0.030
	0.035
	0.392

	indirect (a*b)
	-0.111
	0.020
	<0.001
	-0.106
	0.014
	<0.001

	total
	-0.098
	0.049
	0.044
	-0.076
	0.038
	0.046



Table S6 Sensitivity Analysis Comparing Unweighted and Weighted Moderated Mediation
	Mediation model
	Unweighted Model
	Weighted Model

	
	Estimate (β)
	SE
	p
	Estimate (β)
	SE
	p

	a (Spouse_Health → Frailty)
	0.0057
	0.0010
	<0.001
	0.0059
	0.0008
	<0.001

	b1(Frailty→ MMSE)
	-17.505
	0.604
	<0.001
	-16.286
	0.609
	<0.001

	b2(Activity Engagement→ MMSE)
	0.0818
	0.0088
	<0.001
	0.0661
	0.0070
	<0.001

	c (Spouse_Health → MMSE)
	0.0198
	0.0445
	0.657
	0.0370
	0.0352
	0.293





Table S7 Directed Acyclic Graph of Factors Influencing Cognitive Impairment
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