	Supplemental Table 1. The 28 items used to construct the frailty index

	No
	Description of the item
	Cut-off value

	
	CHARLS
	ELSA
	HRS
	

	1
	Self-reported physician diagnosed hypertension
	Yes = 1, No = 0

	2
	Self-reported physician diagnosed diabetes
	Yes = 1, No = 0

	3
	Self-reported physician diagnosed cancer
	Yes = 1, No = 0

	4
	Self-reported physician diagnosed arthritis
	Yes = 1, No = 0

	5
	Self-reported physician diagnosed chronic lung disease
	Yes = 1, No = 0

	6
	Self-reported physician diagnosed any emotional, nervous, or psychiatric problems
	Yes = 1, No = 0

	7
	Self-reported physician diagnosed memory-related disease
	Yes = 1, No = 0

	8
	Self-reported vision problems
	Self-reported eyesight (while using lenses if appropriate) 
	Yes = 1, No = 0 in the CHARLS; Poor or fair = 1, excellent, very good, or good = 0 in the ELSA 

	9
	Self-reported hearing problems
	Self-reported hearing (while using hearing aid 
if appropriate)  
	Yes = 1, No = 0 in the CHARLS; Poor or fair = 1, excellent, very good, or good = 0 in the ELSA

	
	
	
	
	

	10
	Self-reported general health status
	Very poor or poor = 1, 
Very good, good, or fair = 0
	

	11
	Difficulty with dressing
	Yes = 1, No = 0
	

	12
	Difficulty with bathing or showering
	Yes = 1, No = 0
	

	13
	Difficulty with eating
	Yes = 1, No = 0
	

	14
	Difficulty with getting in and out of bed
	Yes = 1, No = 0
	

	15
	Difficulty with using the toilet
	Yes = 1, No = 0
	

	16
	Difficulty with managing money
	Yes = 1, No = 0
	

	17
	Difficulty with taking medication
	Yes = 1, No = 0
	

	18
	Difficulty with shopping for groceries
	Yes = 1, No = 0
	

	19
	Difficulty with preparing meals
	Yes = 1, No = 0
	

	20
	Mobility: difficulty with walking 100 yards or one block
	Yes = 1, No = 0
	

	21
	Mobility: difficulty with getting up from a chair after sitting for long periods
	Yes = 1, No = 0
	

	22
	Mobility: difficulty with climbing several flights of stairs without resting
	Yes = 1, No = 0
	

	23
	Mobility: difficulty with lifting or carrying weights over 10 pounds/jins
	Yes = 1, No = 0
	

	24
	Mobility: difficulty with picking up a coin from the table
	Yes = 1, No = 0
	

	25
	Mobility: difficulty with stooping, kneeling, or crouching
	Yes = 1, No = 0
	

	26
	Mobility: difficulty with reaching arms above shoulder level
	Yes = 1, No = 0
	

	27
	Depression:CESD-10 questionnaire
	Depression:CESD-8 questionnaire
	CESD-10 >10 = 1, ≤10 = 0  in the CHARLS; CESD-8  ≥ 4 = 1, <4 = 0 in the ELSA
	

	28
	Cognition: (memory test score + orientation test score) / 14
	Continuous variable, ranging 
from 0 to 1
	

	The memory score is the average of the words not recalled in the immediate and delayed vocabulary recall tasks. The memory score ranges from 0 to 10 points. The orientation test consists of four questions, which ask about the day of the week, the month, the date of the month, and the year. Each incorrect answer adds 1 point, and the score ranges from 0 to 4 points.
CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing.





	Supplemental Table 2. The missing number and rate of covariates  

	Variables
	CHARLS
	
	HRS
	
	ELSA

	
	All (n=322)
	
	All (n=70)
	
	All (n=889)

	Age
	35(10.87%)
	
	0(0%)
	
	0(0%)

	Gender
	1(0.31%)
	
	0(0%)
	
	0(0%)

	Marital status
	1(0.31%)
	
	0(0%)
	
	1(0.11%)

	Working
	86(26.71%)
	
	2(2.86%)
	
	0(0%)

	Residential area
	0(0%)
	
	25(35.71%)
	
	-

	Co-residence with children
	175(54.35%)
	
	0(0%)
	
	886(99.67%)

	Smoking 
	2(0.62%)
	
	42(60.00%
	
	2(0.22%)

	Working
	0(0%)
	
	1(1.43%)
	
	0(0%)

	Satisfaction with life 
	22(6.83%)
	
	-
	
	-

	CHARLS, China Health and Retirement Longitudinal Study; HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing.
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	Supplemental Table 3. Association of changes in frailty status with risks of pain

	
	CHARLS
	
	HRS
	
	ELSA

	Variables
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2

	Robust
	265/2049
	1(reference)
	
	1(reference)
	
	
	6/108
	1(reference)
	
	1(reference)
	
	
	176/1291
	1(reference)
	
	1(reference)
	

	Pre-frail
	640/2153
	2.84 (2.42, 3.34) 
	<0.01
	2.79 (2.36, 3.30)
	<0.01 
	
	201/1499
	2.63 (1.14, 6.08)
	0.023
	2.69 (1.16, 6.25)
	0.021
	
	509/1682
	2.75 (2.27, 3.32)
	<0.01 
	2.66 (2.19, 3.23) 
	<0.01

	Frail
	418/366
	9.91 (7.85, 12.5) 
	<0.01
	9.85 (7.71, 12.5)
	<0.01
	
	304/852
	9.43 (4.09, 21.74) 
	<0.01
	9.37 (4.04, 21.73)
	<0.01
	
	333/486
	13.7 (10.7, 17.6)
	<0.01
	12.7 (9.7, 16.66)
	<0.01

	CHARLS China Health and Retirement Longitudinal Study, HRS Health and Retirement Study ,ELSA English Longitudinal Study of Ageing.
HR1 and P1 were unadjusted
HR2and P2 were adjusted for age、Gender、Marital status、Education、Working、Residential area(Exclude ELSA)、Co-residence with children、Smoking、Drinking、Satisfaction with life（Exclude HRS and ELSA）



  
	Supplemental Table 4 Association of changes in frailty status with risk of pain when separating pre-frail/frail and robust/pre-frail groups                                                 

	
	CHARLS
	
	HRS
	
	ELSA

	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2

	Stable robust
	700/1632
	1(reference)
	
	1(reference)
	
	
	35/55
	1(reference)
	
	1(reference)
	
	
	689/1047
	1(reference)
	
	1(reference)
	

	Robust to pre-frail
	548/967
	1.52 (1.36, 1.70)
	<0.001
	1.50 (1.34, 1.68)  
	<0.001
	
	47/74
	1.02 (0.66, 1.59)
	0.9141
	1.04 (0.66, 1.63)
	0.8667
	
	422/512
	1.66 (1.47, 1.87)
	<0.001
	1.61 (1.42, 1.82)
	<0.001

	Robust to frail
	60/78
	2.80 (2.15, 3.65)
	<0.001
	2.76 (2.10, 3.62)
	<0.001
	
	 5/6
	3.31 (1.29, 8.51)
	0.0131
	3.94 (1.44, 10.75)
	0.0075
	  
	29/30
	4.90 (3.36, 7.15)
	<0.001
	4.64 (3.16, 6.79)
	<0.001

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stable pre-frail
	729/1102
	1(reference)
	
	1(reference)
	
	
	798/1261
	1(reference)
	
	1(reference)
	
	
	978/1112
	1(reference)
	
	1(reference)
	

	Pre-frail to robust
	210/408
	0.67 (0.58, 0.78) 
	<0.001
	0.66 (0.56, 0.77)
	<0.001
	
	27/51
	0.74 (0.50, 1.09)
	0.1229
	0.70 (0.48, 1.03)
	0.0697
	
	182/243
	0.67 (0.57, 0.78)
	<0.001
	0.68 (0.58, 0.80)
	<0.001

	Pre-frail to frail
	168/207
	1.60 (1.35, 1.90) 
	<0.001
	1.59 (1.34, 1.89)
	<0.001
	
	242/280
	1.82 (1.60, 2.07)
	<0.001
	1.66 (1.46, 1.89)
	<0.001
	
	241/249
	1.85 (1.60, 2.14)
	<0.001
	1.74 (1.50, 2.02)
	<0.001

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stable frail
	70/81
	1(reference)
	
	1(reference)
	
	
	518/566
	1(reference)
	
	1(reference)
	
	
	205/207
	1(reference)
	
	1(reference)
	

	Frail to robust
	6/9
	0.43 (0.19, 1.00)
	0.049
	0.37 (0.15, 0.91) 
	0.029 
	
	1/2
	0.32 (0.05, 2.29)
	0.2579
	0.28 (0.04, 2.01)
	0.2067
	
	1/1
	0.60 (0.08, 4.29)
	0.610
	0.57 (0.08, 4.25)
	0.5819 

	Frail to pre-frail
	70/84
	0.78 (0.56, 1.09) 
	0.138
	0.66 (0.45, 0.97)
	0.034 
	
	131/164
	0.68 (0.56, 0.82) 
	<0.001
	0.68 (0.56, 0.83) 
	<0.001
	
	58/58
	0.75 (0.56, 1.01)
	 0.061
	0.76 (0.57, 1.03)
	0.0745 

	CHARLS, China Health and Retirement Longitudinal Study;  HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing.
HR1 and P1 were unadjusted
HR2and P2 were adjusted for age、Gender、Marital status、Education、Working、Residential area(Exclude ELSA)、Co-residence with children、Smoking、Drinking、Satisfaction with life（Exclude HRS and ELSA）

	
	

	
	




	






	Supplemental Table 5 Association of changes in frailty status with risk of pain when using another cut-off values of FI to define frailty status

	
	CHARLS
	
	HRS
	
	ELSA

	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2
	
	event/n
	HR1(95%Cl)
	P1
	HR2(95%Cl)
	P2

	Stable robust
	700/1632
	1(reference)
	
	1(reference)
	
	
	35/55
	1(reference)
	
	1(reference)
	
	
	689/1047
	1(reference)
	
	1(reference)
	

	Robust to pre-frail/frail
	608/1045
	1.59 (1.42, 1.77)
	<0.001
	1.57 (1.40, 1.75)  
	<0.001
	
	52/80
	1.10 (0.71, 1.68)
	0.674
	1.11 (0.71, 1.73)
	0.6449
	
	451/542
	1.72 (1.53, 1.94)
	<0.0001
	1.68 (1.48, 1.89)
	0.0002

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stable pre-frail
	564/889
	1(reference)
	
	1(reference)
	
	
	546/923
	1(reference)
	
	1(reference)
	
	
	769/891
	1(reference)
	
	1(reference)
	

	Pre-frail to robust
	206/399
	0.72 (0.62, 0.85) 
	<0.001
	0.71 (0.60, 0.83)
	<0.001
	
	26/50
	0.81 (0.55, 1.21)
	0.3064
	0.75 (0.51, 1.12)
	0.1637
	
	181/241
	0.71 (0.61, 0.84)
	<0.0001
	0.72 (0.61, 0.85)
	0.0003

	Pre-frail to frail
	241/294
	1.77 (1.52, 2.06) 
	<0.001
	1.78 (1.53, 2.08))
	<0.001
	
	238/296
	1.82 (1.56, 2.12)
	<0.001
	1.70 (1.46, 1.99)
	<0.001
	
	294/307
	1.81 (1.58, 2.08)
	<0.0001
	1.70 (1.48, 1.96)
	<0.0001

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stable frail
	134/157
	1(reference)
	
	1(reference)
	
	
	767/877
	1(reference)
	
	1(reference)
	
	
	316/322
	1(reference)
	
	1(reference)
	

	Frail to robust/pre-frail
	108/152
	0.61 (0.47, 0.79) 
	0.0002
	0.59 (0.45, 0.76) 
	<0.001
	
	140/178
	0.76 (0.63, 0.91)
	0.0029
	0.77 (0.64, 0.92)
	0.0046
	
	104/109
	0.71 (0.57, 0.88)
	0.0023
	0.75 (0.59, 0.94)
	0.0132

	CHARLS, China Health and Retirement Longitudinal Study;  HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing.
HR1 and P1 were unadjusted
HR2and P2 were adjusted for age、Gender、Marital status、Education、Working、Residential area(Exclude ELSA)、Co-residence with children、Smoking、Drinking、Satisfaction with life（Exclude HRS and ELSA）






	
	

	
	



