	Multimedia Appendix 1. Baseline characteristics (residential environment factors) of the older adults. 

	Characteristic
	Value

	Housing structure, n (%)
	

	Multi-story
	2837 (65.1)

	Single-story
	1522 (34.9)

	Water supply, n (%)
	

	Municipal
	1631 (37.4)

	None
	2728 (62.6)

	Indoor temperature, n (%)
	

	Comfortable
	4173 (95.7)

	Uncomfortable
	186 (4.30)

	Household air pollution, n (%)
	

	Entirely clean energy use
	613 (14.1)

	Partially clean energy use
	2873 (65.9)

	Exclusively solid fuel use
	873 (20.0)

	Social support, n (%)
	

	With support
	1568 (35.9)

	Without support
	2791 (64.1)

	Healthcare, n (%)
	

	With care
	859 (19.7)

	Without care
	3500 (80.3)

	Social participation level, M (SD)
	1.68 (2.09)


Multimedia Appendix 2. Sensitivity analysis using multiple imputation for missing data.
	Grip and cognition results
	Grip→cognitionb
	Cognition→gripb
	Cross sectionalb
	Autoregressiveb
	Fit indices
	RMSEAj
	SRMRk

	
	βCL-1c
	βCL-2d
	βCS-1-Baselinee
	βCS-2-Baselinef
	βAR-Gripg
	βAR-Cognitionh
	CFIi
	
	

	Global cognitive scores

	Model 1l
	0.128p
	0.123p
	0.251p
	0.226p
	0.470p
	0.384p
	0.987
	0.082
	0.022

	Model 2m
	0.073p
	0.083p
	0.124p
	0.118p
	0.233p
	0.362p
	0.997
	0.065
	0.011

	Model 3n
	0.056p
	0.063p
	0.089p
	0.087p
	0.227p
	0.302p
	0.999
	0.054
	0.005

	Model 4o
	0.048p
	0.052p
	0.068p
	0.076p
	0.217p
	0.284p
	0.999
	0.051
	0.003

	Mental intactness scores

	Model 1l
	0.041p
	0.042p
	0.249p
	0.212p
	0.497p
	0.128p
	0.985
	0.069
	0.019

	Model 2m
	0.069p
	0.079p
	0.112p
	0.082p
	0.235p
	0.375p
	0.999
	0.027
	0.004

	Model 3n
	0.053p
	0.060p
	0.080p
	0.072p
	0.227p
	0.331p
	1.000
	0.016
	0.002

	Model 4o
	0.047p
	0.051p
	0.060p
	0.066p
	0.218p
	0.318p
	1.000
	0.014
	0.001

	Episodic memory scores

	Model 1l
	0.137p
	0.125p
	0.098p
	0.091p
	0.470p
	0.394p
	0.994
	0.062
	0.015

	Model 2m
	0.042p
	0.036p
	0.063p
	0.088p
	0.243p
	0.118p
	0.994
	0.076
	0.013

	Model 3n
	0.026q
	0.022p
	0.043p
	0.054p
	0.232p
	0.097p
	0.998
	0.065
	0.006

	Model 4o
	0.020r
	0.014r
	0.034p
	0.044p
	0.220p
	0.092p
	0.999
	0.062
	0.004


aRefer to Figure 2 for a visual representation of the longitudinal associations.

bStandardized regression coefficients.

cβCL-1 represents the cross-lagged regression coefficient for T1 grip strength predicting T2 cognitive function.
dβCL-2 represents the cross-lagged regression coefficient for T1 cognitive function predicting T2 grip strength.
eβCS-1-Baseline denotes the cross-sectional association between grip strength and cognitive function at T1.
fβCS-2-Baseline denotes the cross-sectional association between grip strength and cognitive function at T2.
gβAR-Grip represents the autoregressive coefficient for grip strength.
hβAR-Cognition represents the autoregressive coefficient for cognitive function.
iCFI: Comparative Fit Index.

jRMSEA: Root Mean Square Error of Approximation.

kSRMR: Standardized Root Mean Square Residual. 
lModel 1 was unadjusted. 
mModel 2 adjusted for age and gender. 
nModel 3 adjusted for age, gender, residence, marital status, education level, household registration status, and personal income.
oModel 4 further adjusted for smoking status, alcohol consumption, self-rated health, ADL limitations, number of chronic diseases, and depression.
pp < 0.001. 
qp < 0.01.

