Table 1 Baseline characteristics of the study sample stratified by 8-year follow-up frailty status
	Characteristic
	Non-frail  
N = 2,8151
	Frail  
N = 6761
	p-value2

	Age (years)
	57 (8)
	61 (8)
	<0.001

	Gender
	
	
	<0.001

	Male
	1,587 (56%)
	296 (44%)
	

	Female
	1,228 (44%)
	380 (56%)
	

	Marital status
	
	
	<0.001

	Single/Divorced/Widowed
	165 (5.9%)
	66 (9.8%)
	

	Married
	2,650 (94%)
	610 (90%)
	

	Residence
	
	
	0.001

	Urban
	994 (35%)
	194 (29%)
	

	Rural
	1,821 (65%)
	482 (71%)
	

	Education level
	
	
	<0.001

	< Middle School
	1,752 (62%)
	546 (81%)
	

	>= Middle School
	1,063 (38%)
	130 (19%)
	

	BMI
	23.4 (3.6)
	24.0 (4.7)
	0.020

	Depression score (CESD-10)
	6.9 (5.4)
	9.8 (5.9)
	<0.001

	ACE Total Score
	1.76 (1.38)
	1.89 (1.42)
	0.030

	ACE Categories
	
	
	0.093

	0
	528 (19%)
	117 (17%)
	

	1
	831 (30%)
	183 (27%)
	

	2
	727 (26%)
	169 (25%)
	

	3+
	729 (26%)
	207 (31%)
	

	Frailty index (2018)
	0.10 (0.06)
	0.36 (0.11)
	<0.001


1Mean (SD); n (%)
2Wilcoxon rank sum test; Pearson's Chi-squared test; Welch Two Sample t-test























Table 2 Total and direct effects of specific ACE subtypes on incident frailty
	Characteristic
	Model 1: Total Effect OR 
(95% CI)
	p-value
	Model 2: Direct Effect OR 
(95% CI)
	p-value

	ACE Subtypes
	
	
	
	

	  Parental disability
	1.38 (1.11, 1.70)
	0.003
	1.26 (1.01, 1.56)
	0.04

	  Domestic violence
	1.31 (0.98, 1.75)
	0.066
	1.22 (0.90, 1.63)
	0.2

	  Unsafe neighborhood
	1.45 (1.07, 1.94)
	0.014
	1.40 (1.03, 1.89)
	0.028

	Mediator
	
	
	
	

	  Depression score (CESD-10)
	—
	—
	1.08 (1.06, 1.10)
	<0.001

	Covariates
	
	
	
	

	  Age (years)
	1.06 (1.05, 1.07)
	<0.001
	1.06 (1.05, 1.07)
	<0.001

	  Gender (Female vs. Male)
	1.98 (1.51, 2.59)
	<0.001
	1.79 (1.36, 2.36)
	<0.001

	  Marital status (Married vs. Other)
	0.67 (0.49, 0.93)
	0.015
	0.75 (0.54, 1.04)
	0.079

	  Education (≥ Middle School)
	0.56 (0.45, 0.70)
	<0.001
	0.60 (0.48, 0.75)
	<0.001

	  Residency (Rural vs. Urban)
	1.32 (1.08, 1.61)
	0.006
	1.18 (0.97, 1.45)
	0.11

	  Body Mass Index (kg/m2)
	1.06 (1.04, 1.09)
	<0.001
	1.08 (1.05, 1.10)
	<0.001

	  Smoking status (Ever vs. Never)
	1.44 (1.12, 1.87)
	0.005
	1.48 (1.14, 1.93)
	0.003

	  Drinking status (Ever vs. Never)
	0.94 (0.76, 1.17)
	0.6
	0.93 (0.75, 1.16)
	0.5


Abbreviations: OR, odds ratio; CI, confidence interval; ACE, adverse childhood experience; CESD-10, Center for Epidemiologic Studies Depression Scale.Model 1 (Total Effect): Examines the association between specific ACE subtypes and incident frailty, adjusted for age, gender, marital status, education level, residency, BMI, smoking, and drinking status.Model 2 (Direct Effect): Further adjusted for the mediator (baseline depressive symptoms/CESD-10 score) to estimate the direct effect of ACEs on frailty. Reference groups for categorical variables: Male (gender); Single/Divorced/Widowed (marital status); < Middle School (education level); Urban (residency); Never smoked (smoking); Never drank (drinking).



Table 3 Mediating Effect of Depressive Symptoms (2011) on Parental Disability and frailty index (2018)
	Path
	Estimate
	95% CI 
	p-value

	ACME(Indirect Effect)
	0.007
	[0.005, 0.010]
	<0.001

	ADE(Direct Effect)
	0.018
	[0.008, 0.028]
	<0.001

	Total Effect
	0.025
	[0.015, 0.035]
	<0.001

	Prop. Mediated
	0.291
	[0.176, 0.502]
	<0.001


Abbreviations: ACME, average causal mediation effect; ADE, average direct effect; CI, confidence interval; Prop. Mediated, the Proportion mediated estimates the percentage of the total effect.
Note: Causal mediation analysis was performed using the non parametric bootstrapping with 1,000 simulations. ACME represents the indirect effect of neighborhood safety on the frailty index through depressive symptoms. ADE represents the direct effect not mediated by depressive symptoms. 






