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Supplementary Table 1
Distribution of Included and Excluded Samples
	
	Included

(N = 4133)
	Excluded

	
	
	Wave 2
(N = 1084)
	Wave 3
(N = 793)
	Wave 4
(N = 891)
	Wave 5
(N = 603)

	Age, mean (SD)
	68.51 (7.09)
	70.72 (8.20)
	71.57 (8.01)
	70.75 (7.39)
	70.11 (7.04)

	Gender, n (%)
	
	
	
	
	

	Male
	1969 (47.64)
	556 (51.34)
	419 (52.90)
	498 (55.96)
	327 (54.41)

	Female
	2164 (52.36)
	527 (48.66)
	373 (47.10)
	392 (44.04)
	274 (45.59)

	Marital Status, n (%)
	
	
	
	
	

	Married
	3465 (83.84)
	764 (70.74)
	581 (73.36)
	647 (72.62)
	446 (73.97)

	Unmarried
	668 (16.16)
	316 (29.26)
	211 (26.64)
	244 (27.38)
	157 (26.03)

	Education, n (%)
	
	
	
	
	

	Illiterate
	1288 (31.16)
	399 (37.08)
	293 (37.04)
	370 (41.57)
	226 (37.48)

	High School
	2799 (67.72)
	635 (59.01)
	467 (59.04)
	499 (56.07)
	366 (60.70)

	College or above
	46 (1.11)
	42 (3.91)
	31 (3.92)
	21 (2.36)
	11 (1.82)

	Income, n (%)
	
	
	
	
	

	Yes
	810 (19.60)
	514 (49.90)
	388 (49.55)
	395 (44.94)
	263 (44.20)

	No
	3323 (80.40)
	516 (50.10)
	395 (50.45)
	484 (55.06)
	332 (55.80)

	Pension, n (%)
	
	
	
	
	

	Yes
	286 (6.92)
	194 (18.56)
	116 (14.80)
	165 (18.58)
	107 (17.92)

	No
	3847 (93.08)
	851 (81.44)
	668 (85.20)
	723 (81.42)
	490 (82.08)

	Smoking, n (%)
	
	
	
	
	

	Yes
	1581 (38.25)
	443 (42.15)
	351 (44.66)
	413 (46.46)
	278 (46.41)

	No
	2552 (61.75)
	608 (57.85)
	435 (55.34)
	476 (53.54)
	321 (53.59)

	Drinking, n (%)
	
	
	
	
	

	Yes
	1371 (33.17)
	282 (26.83)
	211 (26.84)
	276 (31.05)
	193 (32.22)

	No
	2762 (66.83)
	769 (73.17)
	575 (73.16)
	613 (68.95)
	406 (67.78)

	Chronic Disease, n (%)
	
	
	
	
	

	Yes
	2964 (71.72)
	823 (78.38)
	604 (76.84)
	670 (75.62)
	467 (77.96)

	No
	1169 (28.28)
	227 (21.62)
	182 (23.16)
	216 (24.38)
	132 (22.04)

	Depression, n (%)
	
	
	
	
	

	Yes
	1597 (38.64)
	395 (36.44)
	285 (35.94)
	354 (39.73)
	237 (39.30)

	No
	2536 (61.36)
	689 (63.56)
	508 (64.06)
	537 (60.27)
	366 (60.70)

	Sleep Duration, n (%)
	
	
	
	
	

	<5 h
	784 (18.97)
	195 (17.99)
	136 (17.15)
	177 (19.87)
	118 (19.57)

	5~10 h
	3128 (75.68)
	646 (59.59)
	516 (65.07)
	593 (66.55)
	415 (68.82)

	>10 h
	221 (5.35)
	243 (22.42)
	141 (17.78)
	121 (13.58)
	70 (11.61)

	Social Participation, mean (SD)
	1.36 (1.87)
	0.99 (1.64)
	1.07 (1.67)
	1.07 (1.63)
	1.15 (1.57)

	Cognitive Function, 
mean (SD)
	12.77 (5.97)
	10.68 (7.29)
	11.48 (6.69)
	11.97 (6.45)
	12.35 (6.16)



Supplementary Table 2
Proportion of Missing Data among Excluded Samples
	
	Missing data, n (%)

	
	Wave 2
(N = 1084)
	Wave 3
(N = 793)
	Wave 4
(N = 891)
	Wave 5
(N = 603)

	Age
	0 (0.00)
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Gender
	1 (0.00)
	1 (0.00)
	1 (0.00)
	2 (0.00)

	Marital Status
	4 (0.00)
	1 (0.00)
	0 (0.00)
	0 (0.00)

	Education
	8 (0.00)
	2 (0.00)
	1 (0.00)
	0 (0.00)

	Income
	54 (0.05)
	10 (0.01)
	12 (0.01)
	8 (0.01)

	Pension
	39 (0.04)
	9 (0.01)
	3 (0.00)
	6 (0.01)

	Smoking
	33 (0.03)
	7 (0.01)
	2 (0.00)
	4 (0.01)

	Drinking
	33 (0.03)
	7 (0.01)
	2 (0.00)
	4 (0.01)

	Chronic Disease
	34 (0.03)
	7 (0.01)
	5 (0.01)
	4 (0.01)

	Depression
	0 (0.00)
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Sleep Duration
	0 (0.00)
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Social Participation
	0 (0.00)
	0 (0.00)
	0 (0.00)
	0 (0.00)

	Cognitive Function
	0 (0.00)
	0 (0.00)
	0 (0.00)
	0 (0.00)





Supplementary Table 3
Test of Differences between Included and Excluded Samples
	
	or 

	
	Wave 2
(N = 1084)
	Wave 3
(N = 793)
	Wave 4
(N = 891)
	Wave 5
(N = 603)

	Age
	8.83***
	10.89***
	8.49***
	5.18***

	Gender
	4.70*
	7.37**
	20.25***
	9.62**

	Marital Status
	95.91*** 
	49.77***
	62.13***
	35.67***

	Education
	58.40*** 
	48.12***
	47.72***
	12.67**

	Income
	397.11***
	320.48***
	254.85***
	179.46***

	Pension
	134.48*** 
	54.45***
	121.58***
	82.90***

	Smoking
	5.35* 
	11.35***
	20.57***
	14.60***

	Drinking
	15.51*** 
	12.12***
	1.50
	0.21

	Chronic Disease
	18.90***
	8.72***
	5.57*
	10.24**

	Depression
	1.76
	2.06
	0.37
	0.10

	Sleep Duration
	312.51*** 
	151.27***
	81.54***
	36.99***

	Social Participation
	5.94***
	4.07***
	4.29***
	2.63*

	Cognitive Function
	9.77***
	5.46***
	3.58***
	1.61


Note: = chi-square test; t = independent t test.
*p < 0.05, **p < 0.01, ***p < 0.001.


Supplementary Table 4	
Assignment of key variables
	Dimension
	Item
	Assignment

	Residence
	IWER: Take down the type of this neighborhood.
	0 = Urban Community  
1 = Rural Village


	Social participation
	Have you done any of these activities in the last month? 
(1) Interacted with friends 
(2) Played Ma-jong, played chess, played cards, or went to community club
(3) Provided help to family, friends, or neighbors who do not live with you and who did not pay you for the help 
(4) Went to a sport, social, or other kind of club 
(5) Took part in a community-related organization 
(6) Done voluntary or charity work or cared for a sick or disabled adult who does not live with you and who did not pay you for the help
(7) Attended an educational or training course

	0 = None of these 
1 = Not regularly  
2 = Almost every week 
3 = Almost daily

	Cognitive function
	(1) Please try to answer as honestly as you can. Are you ready? Please tell me today’s date.
	0 = Wrong answer 
1 = Correct answer

	
	(2) Please tell me the day of the week. Is it Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, or Sunday?
	

	
	(3) What is the current season (among Spring, Summer, Fall, or Winter)?
	

	
	(4) Circle all the words mentioned by the R on the column.
	

	
	(5) Let's try some subtraction of numbers this time. What does 100 minus 7 equal?
	

	
	And 7 from that?
	

	
	And 7 from that?
	

	
	And 7 from that?
	

	
	And 7 from that?
	

	
	(6) Do you see this picture? Please draw that picture on this paper.
	

	
	(7) A little while ago, I read you a list of words and you repeated the ones you could remember. Please tell me any of the words that you remember now.
	



Supplementary Table 5	
Assignment of covariates
	Dimension
	Item
	Assignment

	Age
	When were you born?
	0 = 60-70 years
1 = 70 years above


	Sex
	Gender of this household member
	0 = Female
1 = Male


	Education
	What is the highest level of education you have attained?
(1) No formal education (illiterate)
(2) Did not finish primary school but capable of reading or writing 
(3) Sishu/home school 
(4) Graduate from elementary school 
(5) Graduate from middle school     
(6) Graduate from high school    
(7) Graduate from vocational school 
(8) Graduate from Two/Three Year College / Associate degree 
(9) Graduate from Four Year College / Bachelor’s degree 
(10) Graduate from Post-graduate, Master’s degree 
(11) Graduate from Post-graduate, Doctoral degree/Ph.D. 

	1 = Illiterate
2= Elementary School-High School
3 = College and above


	Marital status
	What is your marital status?
	0 = Unmarried
1 = Married


	Chronic disease
	Have you been diagnosed with [conditions listed below, read one by one] by a doctor?
(1) Hypertension  
(2) Dyslipidemia (elevation of low density lipoprotein, triglycerides (TGs), and total cholesterol, or a low high density lipoprotein level)
(3) Diabetes or high blood sugar
(4) Cancer or malignant tumor (excluding minor skin cancers) 
(5) Chronic lung diseases, such as chronic bronchitis , emphysema ( excluding tumors, or cancer) 
(6) Liver disease (except fatty liver, tumors, and cancer) 
(7) Heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems 
(8) Stroke
(9) Kidney disease (except for tumor or cancer) 
(10) Stomach or other digestive disease (except for tumor or cancer) 
(11) Emotional, nervous, or psychiatric problems 
(12) Memory-related disease
(13) Arthritis or rheumatism
(14) Asthma

	0 = No
1 = Yes


	Smoking
	Have you ever chewed tobacco, smoked a pipe, smoked self-rolled cigarettes, or smoked cigarettes/cigars? 

	0 = No
1 = Yes

	Drinking
	Did you drink any alcoholic beverages, such as beer, wine, or liquor in the past year? 
	0 = No
1 = Yes


	Sleep duration
	During the past month, how many hours of actual sleep did you get at night (average hours for one night)?

	1 = Less than 5 hours
2 = 5-10 hours
3 = More than 10 hours

	Depression
	The 10 items below refer to how you have felt and behaved during the last week. Choose the appropriate response.
(1)I was bothered by things that don't usually bother me.
(2)I had trouble keeping my mind on what I was doing.
(3)I felt depressed.
(4)I felt everything I did was an effort.
(5)I felt hopeful about the future.
(6)I felt fearful
(7)My sleep was restless.
(8)I was happy.
(9)I felt lonely.
(10)I could not get "going."

	0 = Rarely or none of the time (<1 day)
1 = Some or a little of the time (1-2 days)
2 = Occasionally or a moderate amount of the time (3-4 days)
3 = Most or all of the time (5-7 days)

	Income
	Did you receive any of the following types of individual income in the past year?

	0 = No
1 = Yes

	Pension
	Are you currently receiving at least one kind of pension as followings? Pension here refers to income from such pension programs as supplemental pension insurance of the firms, residents' pension insurance, rural pension insurance, Urban residents’ pension and commercial pension insurance, and pension subsidy for the oldest old and so on, excluding wages from government and institutions, basic pension insurance provided by the firms.
	0 = No
1 = Yes





Supplementary Table 6 and Supplementary Table 7 present the trajectory model fitting parameters for social participation and cognitive function. We first explored the optimal number of groups using a cubic polynomial based on model fit criteria. After determining the optimal group number, we tested linear and quadratic polynomials and compared the p-values (p < 0.05) for each group to finalize the polynomial order of the trajectory model.
Supplementary Table 6 
Evaluation metrics for fitting effectiveness of trajectory models with three-order polynomials
	Group number
	order
	AIC
	BIC
	APP
	Entropy
	ll
	Group Membership

	Rural: Social Participation

	1
	3
	-26237.56
	-26252.76
	100
	NA
	-26232.56
	100

	2
	33
	-25212.13
	-25242.51
	91.22-88.66
	0.667
	-25202.13
	59.42-41.58

	3
	333
	-25077.13
	-25122.71
	86.02-83.64-81.33
	0.666
	-25062.13  
	43.36-47.82-8.82

	4
	3333
	-25026.68
	-25087.45
	64.11-88.06-75.39-84.16
	0.682
	-25006.68
	19.29-52.42-15.94-12.35

	5
	33333
	-25003.99
	-25079.95
	66.31-68.79-72.98-73.42-78.95
	0.559
	-24978.99
	17.24-16.68-25.45-36.36-4.28

	Rural: Cognitive function 

	1
	3
	-51334.32
	-51349.52
	100
	NA
	-51329.32
	100

	2
	33
	-47768.77
	-47799.15
	96.34-96.27
	0.873
	-47758.77
	48.77-51.23

	3
	333
	-46912.49
	-46958.07
	93.34-89.12-93.80
	0.822
	-46897.49
	28.45-39.01-32.54

	4
	3333
	-46625.09
	-46685.86
	90.05-86.18-86.53-88.02
	0.786
	-46605.09
	19.90-32.09-32.89-15.12

	5
	33333
	-46525.12
	-46601.09
	88.71-82.50-80.26-83.84-84.14
	0.752
	-46500.12
	14.64-26.61-25.78-25.58-7.39

	Urban: Social Participation

	1
	3
	-7128.17
	-7140.22
	100
	NA
	-7123.17
	100

	2
	33
	-6821.00
	-6845.09
	92.76-88.81
	0.698
	-6811.00
	62.29-37.71

	3
	333
	-6801.08
	-6837.20
	81.32-76.74-82.95
	0.572
	-6786.08
	37.93-44.08-17.99

	4
	3333
	-6775.10
	-6823.27
	73.83-66.15-84.76-82.84
	0.513
	-6755.10
	22.19-16.56-44.29-16.95

	5
	33333
	-6762.52
	-6822.73
	67.20-81.40-73.02-83.38-89.74
	0.676
	-6737.52
	16.80-41.12-21.67-20.05-0.36

	Urban: Cognitive Function

	1
	3
	-14530.34
	-14542.38
	100
	NA
	-14525.34
	100

	2
	33
	-13528.27
	-13552.35
	96.04-96.04
	0.865
	-13518.27
	50.25-49.75

	3
	333
	-13239.14
	-13275.27
	94.17-90.99-92.53
	0.838
	-13224.14
	30.55-42.19-27.26

	4
	3333
	-13148.30
	-13196.47
	92.80-85.96-87.71-87.86
	0.798
	-13128.30
	23.53-31.16-30.54-14.78

	5
	33333
	-13134.21
	-13194.42
	83.12-77.94-84.27-83.71-85.89
	0.749
	-13109.21
	11.04-20.72-28.23-27.72-12.30


Note: AIC = Akaike Information Criteria; BIC = Bayesian Information Criterion; APP = Average Posterior Probability; ll = log-likelihood; order = The polynomial order of each trajectory. 
The numbers highlighted in red represent unacceptable fit values.



Supplementary Table 7
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Evaluation metrics for the final selected trajectory model
	Group number
	order
	AIC
	BIC
	APP
	Entropy
	ll
	Group Membership

	Rural: Social Participation

	3
	331
	-25092.45
	-25131.95
	86.62-84.77-81.04
	0.683
	-25079.45
	45.22-47.48-7.29

	Rural: Cognitive function 

	3
	332
	-46936.93
	-46979.47
	93.31-89.11-93.65
	0.821
	-46922.93
	28.40-38.96-32.64

	Urban: Social Participation

	2
	11
	-6825.76
	-6840.21
	92.89-88.49
	0.697
	-6819.76
	62.32-37.68

	Urban: Cognitive Function

	2
	32
	-13538.97
	-13560.65
	96.04-96.04
	0.864
	-13529.97
	49.84-50.16


Note: AIC = Akaike Information Criteria; BIC = Bayesian Information Criterion; APP = Average Posterior Probability; ll = log-likelihood; order = The polynomial order of each trajectory.



Supplementary Table 8 
The maximum likelihood estimates from the censored normal model for the final selected trajectory model
	Group
	Parameter
	Estimate
	Standard Error
	T for H0:
Parameter=0
	Prob > |T|

	Rural: Social Participation

	1
	Intercept
	-1.613
	0.129
	-12.543
	<0.001

	
	Linear
	0.254
	0.125
	2.024
	0.043

	
	Quadratic
	-0.111
	0.038
	-2.952
	0.003

	
	Cubic
	0.008
	0.003
	2.817
	0.005

	2
	Intercept
	1.078
	0.121
	8.938
	<0.001

	
	Linear
	0.531
	0.090
	5.930
	<0.001

	
	Quadratic
	-0.119
	0.026
	-4.661
	<0.001

	
	Cubic
	0.006
	0.002
	3.318
	<0.001

	3
	Intercept
	4.880
	0.244
	19.970
	<0.001

	
	Linear
	-0.129
	0.032
	-4.001
	<0.001

	Rural: Cognitive function 

	1
	Intercept
	6.726
	0.154
	43.601
	<0.001

	
	Linear
	0.922
	0.150
	6.127
	<0.001

	
	Cubic
	0.028
	0.003
	8.743
	<0.001

	2
	Intercept
	12.807
	0.154
	83.225
	<0.001

	
	Linear
	1.261
	0.132
	9.525
	<0.001

	
	Quadratic
	-0.402
	0.038
	-10.565
	<0.001

	3
	Intercept
	17.498
	0.128
	136.654
	<0.001

	
	Linear
	1.990
	0.068
	29.106
	<0.001

	
	Quadratic
	-0.318
	0.007
	-43.929
	<0.001

	Urban: Social Participation

	1
	Intercept
	-1.215
	0.148
	-8.204
	<0.001

	
	Linear
	-0.084
	0.023
	-3.676
	<0.001

	2
	Intercept
	2.404
	0.150
	16.050
	<0.001

	
	Linear
	-0.056
	0.023
	-2.465
	0.014

	Urban: Cognitive Function

	1
	Intercept
	9.281
	0.222
	41.790
	<0.001

	
	Linear
	0.777
	0.226
	3.434
	<0.001

	
	Quadratic
	-0.373
	0.064
	-5.789
	<0.001

	
	Cubic
	0.024
	0.005
	5.027
	<0.001

	2
	Intercept
	16.829
	0.201
	83.704
	<0.001

	
	Linear
	1.270
	0.109
	11.640
	<0.001

	
	Quadratic
	-0.237
	0.012
	-20.477
	<0.001




Supplementary Table 9 
Cross-lagged panel model fit results
	Model
	χ2/df
	CFI
	TLI
	SRMR
	RMSEA
	AIC
	BIC

	M1
	46.650 
	0.948 
	0.870 
	0.062 
	0.149 
	84786.526 
	84938.368 

	M2
	25.160 
	0.986 
	0.931 
	0.034 
	0.108 
	84654.240 
	84818.736 

	M3
	59.110 
	0.967 
	0.835 
	0.041 
	0.168 
	84722.142 
	84886.638 

	M4
	0.000 
	1.000 
	1.000 
	0.000 
	0.000 
	84607.923 
	84785.073 


Note: χ2 = Chi-Square Test of Model Fit; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual; RMSEA = Root Mean Square Error of Approximation; AIC = Akaike Information Criteria; BIC = Bayesian Information Criterion.
