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Figure S1 Flowchart of participant selection in CHARLS.
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Figure S2 Flowchart of participant selection in SHARE.
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Figure S3 Flowchart of participant selection in MHAS.
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Table S1 Complete ADL/IADL items across three cohorts.
 
	
	CHARLS
	MHAS
	SHARE

	ADL
	
	Walk across a room
	Walk across a room

	
	Dressing
	Dressing
	Dressing

	
	Bathing
	Bathing
	Bathing

	
	Eating
	Eating
	Eating

	
	Get in/out of bed
	Get in/out of bed
	Get in/out of bed

	
	Using the toilet
	Using the toilet
	Using the toilet

	
	Controlling urination and defecation
	
	

	
	
	
	

	IADL
	
	
	Use a map

	
	
	
	Use the phone

	
	Managing money
	Managing money
	Managing money

	
	Take medications
	Take medications
	Take medications

	
	Shop for groceries
	Shop for groceries
	Shop for groceries

	
	Prepare meal
	Prepare meal
	Prepare meal

	
	Doing work around the house or garden
	
	Doing work around the house or garden





[bookmark: _Hlk209385970][bookmark: _Hlk207524283]Table S2 Hazard Ratios (95% CIs) for the association between hobby engagement and incident ADL and IADL disability across three cohorts.

	[bookmark: _Hlk207555256]Cohort/Outcome
	Model 1 
	Model 2 
	Model 3 

	
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)

	CHARLS
	
	
	

	ADL Disability
	0.76 (0.69,0.83)**
	0.80 (0.73,0.88)**
	0.77 (0.70,0.84)**

	IADL Disability
	0.66 (0.60,0.72)**
	0.69 (0.63,0.76)**
	0.70 (0.63,0.77)**

	SHARE
	
	
	

	ADL Disability
	0.61 (0.56,0.66)**
	0.70 (0.64,0.76)**
	0.73 (0.67,0.80)**

	IADL Disability
	0.51 (0.47,0.56)**
	0.63 (0.57,0.69)**
	0.65 (0.60,0.72)**

	MHAS
	
	
	

	ADL Disability
	0.78 (0.69,0.87)**
	0.81 (0.72,0.91)**
	0.82 (0.73,0.92)**

	IADL Disability
	0.65 (0.57,0.74)**
	0.67 (0.59,0.77)**
	0.68 (0.60,0.78)**


[bookmark: _Hlk208843380]*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; CI, Confidence Interval; HR, Hazard Ratio; IADL, Instrumental Activities of Daily Living. Model 1: Adjusted for age and sex. Model 2: Additionally adjusted for education, marital status, smoking, alcohol consumption, and BMI. Model 3: Additionally adjusted for physical activity, hypertension, and diabetes.  


Table S3 Associations between changes in hobby engagement and the risk of ADL and IADL disability across three cohorts.

	Hobby Engagement Pattern
	CHARLS
	SHARE
	MHAS

	
	ADL
	IADL
	ADL
	IADL
	ADL
	IADL

	Persistent non-engagement
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)
	1.00 (Reference)

	Initiation of engagement
	0.93 (0.81,1.07)
	0.81 (0.71,0.94)*
	1.14 (0.93,1.38)
	0.92 (0.75,1.14)
	1.01 (0.77,1.34)
	0.80 (0.60,1.08)

	Cessation of engagement
	0.79 (0.67,0.93)*
	0.75 (0.63,0.88)**
	1.05 (0.86,1.28)
	1.05 (0.86,1.28)
	1.04 (0.78,1.39)
	1.05 (0.78,1.43)

	Persistent engagement
	0.75 (0.66,0.85)**
	0.65 (0.57,0.74)**
	0.76 (0.65,0.89)**
	0.58 (0.50,0.69)**
	0.78 (0.61,0.99)*
	0.59 (0.46,0.75)**


*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living. The analysis was adjusted for age and sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension and diabetes. 


Table S4 General linear mixed models estimate for ADL and IADL score in relation to hobby engagement over time across three cohorts.

	Cohort
	Outcome
	Variable
	Model 1 
β (95% CI)
	Model 2 
β (95% CI)
	Model 3 
β (95% CI)

	CHARLS
	ADL
	Time (per year)
	0.056 (0.052,0.060)**
	0.056
(0.052,0.060)**
	0.056
(0.052,0.060)**

	
	
	Time × Hobby
	-0.019
(-0.026,-0.011)**
	-0.019
(-0.026,-0.011)**
	-0.019
(-0.026,-0.011)**

	
	IADL
	Time (per year)
	0.048
(0.045,0.051)**
	0.048
(0.045,0.051)**
	0.048
(0.045,0.051)**

	
	
	Time × Hobby
	-0.014
(-0.021,-0.008)**
	-0.014
(-0.021,-0.008)**
	-0.014
(-0.021,-0.008)**

	SHARE
	ADL
	Time (per year)
	0.059
(0.055,0.064)**
	0.059
(0.054,0.064)**
	0.059
(0.054,0.064)**

	
	
	Time × Hobby
	-0.029
(-0.034,-0.024)**
	-0.029
(-0.034,-0.024)**
	-0.029
(-0.034,-0.024)**

	
	IADL
	Time (per year)
	0.060
(0.056,0.064)**
	0.060
(0.056,0.064)**
	0.060
(0.055,0.064)**

	
	
	Time × Hobby
	-0.032
(-0.036,-0.027)**
	-0.032
(-0.036,-0.027)**
	-0.032
(-0.036,-0.027)**

	MHAS
	ADL
	Time (per year)
	0.065
(0.057,0.072)**
	0.065
(0.057,0.072)**
	0.065
(0.057,0.072)**

	
	
	Time × Hobby
	-0.025
(-0.033,-0.017)**
	-0.025
(-0.033,-0.017)**
	-0.025
(-0.033,-0.017)**

	
	IADL
	Time (per year)
	0.057
(0.051,0.064)**
	0.057
(0.051,0.064)**
	0.057
(0.051,0.063)**

	
	
	Time × Hobby
	-0.027
(-0.034,-0.020)**
	-0.027
(-0.034,-0.020)**
	-0.027
(-0.034,-0.020)**


*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; β, beta coefficient; CI, Confidence Interval; IADL, Instrumental Activities of Daily Living. Model 1: Adjusted for age and sex. Model 2: Additionally adjusted for education, marital status, smoking, alcohol consumption, and BMI. Model 3: Additionally adjusted for physical activity, hypertension, and diabetes. 



Table S5 Mediation effect of depressive symptoms on the association between hobby engagement and functional disability across three cohorts.

	Cohort & Outcome
	Total Effect 
(TE)
	Natural Direct Effect (NDE)
	Natural Indirect Effect (NIE)
	Proportion Mediated (%)

	
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	(95% CI)

	CHARLS
	
	
	
	

	ADL Disability
	0.78 (0.70,0.86)**
	0.83 (0.75,0.92)**
	0.93 (0.92,0.95)**
	25.20 (16.08,45.13)**

	IADL Disability
	0.70 (0.64,0.77)**
	0.74 (0.68,0.82)**
	0.94 (0.93,0.95)**
	14.52 (9.91,22.01)**

	SHARE
	
	
	
	

	ADL Disability
	0.74 (0.68,0.81)**
	0.80 (0.74,0.87)**
	0.93 (0.92,0.94)**
	21.05 (14.83,30.68)**

	IADL Disability
	0.66 (0.61,0.73)**
	0.71 (0.65,0.78)**
	0.93 (0.92,0.94)**
	13.80 (10.37,19.13)**

	MHAS
	
	
	
	

	ADL Disability
	0.83 (0.74,0.93)**
	0.88 (0.79,0.99)*
	0.94 (0.92,0.95)**
	32.25 (16.84,87.34)**

	IADL Disability
	0.69 (0.60,0.79)**
	0.73 (0.63,0.84)**
	0.95 (0.93,0.96)**
	12.53 (6.91,23.45)**


*p < 0.05; **p < 0.001. Abbreviations: CI, Confidence Interval; HR, Hazard Ratio; NDE, Natural Direct Effect; NIE, Natural Indirect Effect; TE, Total Effect. The mediation analysis was adjusted for age, sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension, and diabetes.


Table S6 Subgroup analysis of the association between hobby engagement and incident functional disability stratified by sex and age.

	
	Sex
	P for interaction
	Age
	P for interaction

	
	Male
	Female
	
	<65 years
	≥65 years
	

	[bookmark: _Hlk208864051]CHARLS
	
	
	
	
	
	

	ADL disability
	0.81 (0.70,0.92)*
	0.72 (0.63,0.82)**
	0.341
	0.72 (0.63,0.81)**
	0.84 (0.72,0.98)*
	0.169

	IADL disability
	0.74 (0.64,0.85)**
	0.66 (0.57,0.76)**
	0.209
	0.68 (0.60,0.77)**
	0.70 (0.59,0.82)**
	0.520

	SHARE
	
	
	
	
	
	

	ADL disability
	0.80 (0.71,0.90)**
	0.67 (0.60,0.75)**
	0.005
	0.78 (0.67,0.90)**
	0.73 (0.66,0.80)**
	0.696

	IADL disability
	0.69 (0.60,0.79)**
	0.61 (0.54,0.69)**
	0.097
	0.74 (0.61,0.89)**
	0.64 (0.58,0.71)**
	0.961

	MHAS
	
	
	
	
	
	

	ADL disability
	0.73 (0.61,0.86)**
	0.90 (0.77,1.05)
	0.025
	0.82 (0.68,0.99)*
	0.81 (0.70,0.94)*
	0.985

	IADL disability
	0.62 (0.50,0.77)**
	0.72 (0.61,0.86)**
	0.270
	0.81 (0.64,1.04)
	0.63 (0.54,0.74)**
	0.087


*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living. Model 3: Adjusted for age and sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension and diabetes.



Table S7 Sensitivity Analysis - Hazard Ratios (95% CIs) for the association between baseline hobby engagement and incident ADL and IADL disability across three cohorts based on complete ADL and IADL items.

	Cohort/Outcome
	Model 3 

	
	HR (95% CI)

	CHARLS
	

	ADL Disability
	0.78 (0.71,0.86)**

	IADL Disability
	0.74 (0.67,0.81)**

	SHARE
	

	ADL Disability
	0.75 (0.68,0.82)**

	IADL Disability
	0.72 (0.67,0.78)**

	MHAS
	

	ADL Disability
	0.81 (0.73,0.91)**

	IADL Disability
	0.69 (0.60,0.79)**


[bookmark: _Hlk208843933]*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living. Model 3: Adjusted for age and sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension and diabetes.


[bookmark: _Hlk208912914][bookmark: _Hlk208828067]Table S8 Sensitivity Analysis - Hazard Ratios (95% CIs) for the association between baseline hobby engagement and incident ADL and IADL disability across three cohorts after further excluding participants with stroke or arthritis.

	Cohort/Outcome
	Model 3 

	
	HR (95% CI)

	CHARLS
	

	ADL Disability
	0.77 (0.68,0.88)**

	IADL Disability
	0.69 (0.61,0.78)**

	SHARE
	

	ADL Disability
	0.70 (0.62,0.78)**

	IADL Disability
	0.60 (0.54,0.68)**

	MHAS
	

	ADL Disability
	0.85 (0.73,0.98)*

	IADL Disability
	0.72 (0.61,0.85)**


*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living. Model 3: Adjusted for age and sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension and diabetes.


Table S9 Sensitivity Analysis - Hazard Ratios (95% CIs) for the association between baseline hobby engagement and incident ADL and IADL disability across three cohorts after IPTW treatment.

	Cohort/Outcome
	Model 3 

	
	HR (95% CI)

	CHARLS
	

	ADL Disability
	0.78 (0.71,0.86)**

	IADL Disability
	0.71 (0.65,0.78)**

	SHARE
	

	ADL Disability
	0.68 (0.61,0.75)**

	IADL Disability
	0.62 (0.55,0.69)**

	MHAS
	

	ADL Disability
	0.81 (0.71,0.93)*

	IADL Disability
	0.73 (0.63,0.85)**


[bookmark: _Hlk208867017]*p < 0.05; **p < 0.001. Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living. Model 3: Adjusted for age and sex, education, marital status, smoking, alcohol consumption, BMI, physical activity, hypertension and diabetes.


[bookmark: _Hlk208912851]Table S10 Ethics approval details across the three cohorts.

	Cohort
	Ethical approval information

	CHARLS
	Approved by the Institutional Review Board of Peking University (IRB00001052-11015).

	SHARE
	Approved by the Ethics Council of the Max Planck Society.

	MHAS
	Approved by the Institutional Review Board or Ethics Committee of the University of Texas Medical Branch, the Instituto Nacional de Estadística y Geografía (INEGI) in Mexico, and the Instituto Nacional de Salud Pública (INSP) in Mexico.
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17708 Participants recruited in CHARLS Wave 1 (2011)

10369 participants excluded
1. 4028 participants aged < 50 years or without age information
2. 4185 participants with function disability or without function disability information
3. 636 participants without information on hobby engagement

4. 1508 participants without covariates information

5. 12 participants with BMI outlier

7339 Participants from CHARLS Wave 1 (2011) with
complete data on exposure, outcome, and covariates

281 participants excluded
1. 271 participants lost to all follow-ups (Wave2-Wave5)
2. 10 participants without functional disability information at follow-ups (Wave2-Wave))

7058 Participants included 1n the final analysis
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577982 Participants recruited in SHARE Wave 4 (2010)

16616 participants excluded
1. 1382 participants aged < 50 years or without age information

2. 9194 participants with function disability or without function disability information
3. 306 participants without information on hobby engagement

4. 57734 participants without covariates information

41366 Participants from SHARE Wave 4 (2010) with
complete data on exposure, outcome, and covariates

8224 participants excluded
1. 8178 participants lost to all follow-ups (Wave5-Waves)
2. 46 participants without functional disability information at follow-ups (Wave5-Waveg)

33142 Participants included 1n the final analysis
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15723 Participants recruited in MHAS Wave 3 (2012)

6030 participants excluded
1. 837 participants aged < 50 years or without age information

2. 3926 participants with function disability or without function disability information
3. 15 participants without information on hobby engagement

4. 1252 participants without covariates information

9693 Participants from MHAS Wave 3 (2012) with
complete data on exposure, outcome, and covariates

937 participants excluded
1. 790 participants lost to all follow-ups (Wave4-Wave6)
2. 147 participants without functional disability information at follow-ups (Wave4-Wave6)

8756 Participants included in the final analysis




