Robustness test
To mitigate potential endogeneity concerns and reduce estimation bias arising from non random sample selection, this study applies propensity score matching, PSM. Specifically, we implement three matching algorithms, namely nearest neighbor matching, kernel matching, and radius matching, to improve covariate balance between treated and control observations. As reported in Table A1, Models 1 to 3 correspond to the regression results based on nearest neighbor matching, kernel matching, and radius matching, respectively. Across all specifications, the estimated coefficient on ACEs remains negative and statistically significant, supporting the robustness of the baseline findings.
[Insert Table A1 about here]
Endogeneity test
To consider potential endogeneity issues, further tests for endogeneity were conducted to ensure the robustness of the results. This study follows existing research by using the frequency of local flood disasters occurring between the ages of 0 and 17 as an instrumental variable for ACEs (Shi & Wu, 2018). Given that the respondents were born around 1951, the number of local flood disasters from 1951 to 1969 was statistically analyzed. The results of the endogeneity test are presented in Table 4. The estimation results of the 2SLS regression using the instrumental variable indicate that the F-value in the first stage is 41.64, which is greater than the critical value of 10, and the LM statistic for the underidentification test is 20.804, which rejects the null hypothesis at the 1% confidence level, indicating that the instrumental variable is valid. The Sargan statistic for the overidentification test is 20.883, which also rejects the null hypothesis at the 1% confidence level (Staiger & Stock, 1997). In the second stage, the regression results using the instrumental variable remain significantly negative, suggesting that the baseline regression coefficients are not subject to strong endogeneity concerns. This robustness checks further support a negative association between ACEs and cognitive function.
[Insert Table A2 about here]

Mundlak Correlated Random-Effects Robustness Check
To examine the robustness of the random-effects estimates, this study further employed the Mundlak correlated random-effects (CRE) model. Because ACEs are time-invariant, their coefficient cannot be directly estimated in a conventional fixed-effects specification. The Mundlak approach augments the random-effects model by including individual-specific means of the time-varying covariates, thereby allowing observed covariates to be correlated with unobserved individual heterogeneity while retaining the time-invariant key explanatory variable in the model. As reported in Table A3, the coefficient on ACEs remains negative and statistically significant, indicating that the baseline findings are robust to this alternative specification.
[Insert Table A3 about here]
Lagged Pathway Analysis
Table A4 presents the results of the lagged pathway analysis. To further address concerns regarding the temporal ordering between the pathway variables and cognitive function, we used social participation, depressive tendency, and internet use measured in the previous wave to predict current cognitive function. The results showed that lagged depressive tendency was significantly and negatively associated with current cognitive function, whereas lagged social participation and lagged internet use were significantly and positively associated with current cognitive function. These findings suggest that prior psychosocial status and digital engagement are significantly associated with subsequent cognitive function in theoretically expected directions. Nevertheless, these results should be interpreted as supplementary evidence supporting the plausibility of the proposed pathways rather than as definitive evidence of causal mediation.
[Insert Table A4 about here]
Unbalanced-Panel Robustness Analysis
The results of the unbalanced-panel regression analysis are presented in Table A5. The estimated association between ACEs and cognitive function remained broadly consistent with the balanced-panel results in terms of direction, magnitude, and statistical significance, suggesting that the main findings were not driven solely by restricting the sample to respondents who completed all five survey waves.
[Insert Table A5 about here]
Inverse Probability Weighted Regression
The results of the inverse probability weighting analysis are presented in Table A6. The findings from the attrition-weighted analysis were broadly consistent with those of the primary analysis. In both the unadjusted and adjusted models, adverse childhood experiences were significantly and negatively associated with cognitive function, indicating that the main findings remained robust after accounting for potential selective panel retention.
[Insert Table A6 about here]
Measurement of ACEs
Table A7 presents the eight indicators used to measure ACEs, covering four domains: family environment, neighborhood environment, peer relationships, and school environment. Each indicator was coded as 1 when the corresponding adverse experience was present and 0 otherwise. The eight binary indicators were summed to generate a cumulative ACE score ranging from 0 to 8, with higher scores indicating greater exposure to childhood adversity.
[Insert Table A7 about here]
Baseline Comparability
Baseline characteristics are presented in Table A8. Baseline comparisons showed that respondents retained in the balanced panel and those not retained were broadly comparable across most baseline characteristics. Nevertheless, some between-group differences remained, suggesting a certain degree of selective panel retention.
[Insert Table A8 about here]






Table A1 Propensity score matching analysis results
	Method
	Neighbor matching
	Kernel matching
	Radius matching

	Variable
	Model 1
	Model 2
	Model 3

	ACEs
	-0.6674**
	-0.6680**
	-0.6560**

	
	(0.0950)
	(0.0918)
	(0.1049)

	Controls
	YES
	YES
	YES

	N
	4959
	5465
	3370

	R2
	0.2441
	0.2440
	0.2322


Note. ***p<0.001, **p<0.01, *p<0.05. 




Table A2 Endogeneity test results
	Variable
	Model 1
	Model 2

	
	ACEs
	Cognitive function

	The frequency of flood disasters
	0.0627**
	

	
	(0.0141)
	

	ACEs
	
	-5.9882**

	
	
	(1.5598)

	Controls
	YES
	YES

	N
	5465
	5465

	R2
	0.0556
	0.7365

	Kleibergen-Paap rk LM statistic
	
	20.804**

	Kleibergen-Paap Wald F statistic
	
	20.883**


Note. ***p<0.001, **p<0.01, *p<0.05. 






Table A3 Mundlak Correlated Random-Effects Model Estimates
	Variable
	Model 1
	Model 2

	ACEs
	-1.0476**
	-0.6114**

	
	(0.1077)
	(0.0919)

	Controls
	NO
	YES

	N
	5465
	5465

	R2
	0.1082
	0.1222





Table A4 Lagged Pathway Analysis
	
	Model 1
	Model 2
	Model 3

	L1_Depressive tendency
	-0.0351*
	
	

	
	(0.0137)
	
	

	L1_social participation
	
	0.1900*
	

	
	
	(0.0899)
	

	L1_Internet use
	
	
	1.0708**

	
	
	
	(0.2158)

	Controls
	YES
	YES
	YES

	N
	4372
	4372
	4372

	R2
	0.3005
	0.3038
	0.3061




Table A5 ACEs and cognitive function among older adults
	Variable
	Model 1
	Model 2

	ACEs
	-0.5781***
	-0.5459***

	
	(0.0507)
	(0.0529)

	Controls
	NO
	YES

	N
	8964
	8964

	R2
	0.0116
	0.1114


Note. ***p<0.001, **p<0.01, *p<0.05. 

Table A6 Inverse Probability Weighted Regression
	Variable
	Model 1
	Model 2

	ACEs
	-1.1108**
	-0.7585**

	
	(0.1261)
	(0.1095)

	Controls
	NO
	YES

	N
	5465
	5465






Table A7 Indicators and Coding of ACEs
	ACEs Domain
	Questionnaire Item
	Coding Rule

	Family environment
	Poor family economic conditions during childhood
	Coded as 1 if present and 0 otherwise

	Family environment
	Harsh maternal parenting during childhood
	Coded as 1 if present and 0 otherwise

	Neighborhood environment
	Lack of mutual assistance among neighbors during childhood
	Coded as 1 if present and 0 otherwise

	Neighborhood environment
	Disharmonious neighborhood relationships during childhood
	Coded as 1 if present and 0 otherwise

	Peer relationships
	Frequently feeling lonely during childhood
	Coded as 1 if present and 0 otherwise

	Peer relationships
	Having no close playmates during childhood
	Coded as 1 if present and 0 otherwise

	School environment
	Unpleasant school life during childhood
	Coded as 1 if present and 0 otherwise

	School environment
	Concern about personal safety at school during childhood
	Coded as 1 if present and 0 otherwise










Table A8 Baseline Comparability
	Baseline characteristic
	Retained (n = 1,093)
	Not retained (n = 2,281)
	Absolute SMD

	Variable
	Mean(SD)/N(%)
	Mean(SD)/N(%)
	

	Cognitive function
	14.611(5.337)
	14.206(5.445)
	0.075

	ACEs
	1.310(1.186)
	1.597(1.151)
	0.246

	Gender
	
	
	

	Male
	38.33%
	34.68%
	0.076

	Female
	61.67%
	65.32%
	

	Age
	65.829(4.348)
	66.437(5.374)
	0.124

	Educational 
	
	
	

	Primary school or below
	30.10%
	34.59%
	0.096

	Above primary school
	69.90%
	65.41%
	

	Annual per capita income (in ten thousand)
	0.116(0.531)
	0.112(0.538)
	0.007

	Have a job or not
	
	
	

	YES
	40.26%
	42.65%
	0.049

	NO
	59.74%
	57.35%
	

	IADL
	5.777(2.032)
	5.654(1.874)
	0.063

	The number of children
	1.477(2.214)
	1.824(1.658)
	0.177

	Whether the parents were illiterate in childhood
	
	
	

	YES
	31.38%
	40.11%
	0.183

	NO
	68.62%
	59.89%
	

	Depressive tendency
	18.302(6.176)
	18.160(6.325)
	0.023

	Social participation
	0.709(0.865)
	0.698(0.845)
	0.013

	Internet usage
	
	
	

	YES
	17.93%
	11.22%
	0.191

	NO
	82.07%
	88.78%
	

	Whether there is a cohabiting spouse
	
	
	

	YES
	52.61%
	60.98%
	0.17

	NO
	47.39%
	39.02%
	

	Sleep condition
	6.220(1.934)
	6.283(1.899)
	0.033











