	Variable
	Missing n
	Missing (%)

	r3newcrea
	1
	0.03

	r1drink
	4
	0.1

	r1rxhibp_c
	6
	0.2

	r1smoke
	40
	1.3

	r3mbmi
	43
	1.4

	r3systo
	48
	1.6

	r3diasto
	48
	1.6

	r1diasto
	344
	11.5

	r1systo
	345
	11.6

	r1mbmi
	349
	11.7

	r3rxdiab_c
	1,150
	38.6

	r3rxhibp_c
	1,175
	39.4

	r3rxdyslip_c
	1,220
	40.9


Supplementary Table S1. Missing data summary for all variables in the final cohort (n=2,980)

Core variables used in the main analysis (exposure, outcomes, follow-up time, and Wave 3 covariates) had no missing data in the final analytical dataset (n = 2,980), as participants with missing values in these variables were excluded via listwise deletion (na.omit) during data preparation. Missingness in medication variables (r3rxhibp_c, r3rxdyslip_c, r3rxdiab_c) arose from the questionnaire's skip-logic, where participants without a corresponding diagnosis were not asked about medication use; thus, missing values indicate non-use of the specific drug class. In the main analysis (Model 3), these medication variables were not adjusted to avoid overadjustment for variables potentially lying on the causal pathway. In sensitivity analyses (Model 4), missing medication data were handled by multiple imputation (MICE) with 5 imputed datasets, 50 iterations, and predictive mean matching, with missing-as-zero imputation as a complementary approach; both yielded consistent results with the main analysis.

Supplementary Table S2 WQS weights of cumCTI components for stroke and CVD prediction
	Component
	Stroke weight (%)
	CVD weight (%)

	ln(TG)
	72.70
	80.78

	ln(FPG)
	27.10
	11.41

	ln(CRP)
	0.20
	7.81


WQS index HR (stroke): 1.303 (95% CI: 1.100–1.543), P = 0.002
WQS index HR (CVD): 1.126 (95% CI: 1.013–1.251), P = 0.027

Supplementary Table S3. Mediation effect of mean arterial pressure (MBP) on cumCTI–CVD association
	Effect
	Estimate
	95% CI
	P-value

	Total effect
	0.00208

	0.00019–0.00227

	0.0036

	Indirect (ACME)
	0.00026
	0.00003–0.00079

	0.008


	Direct (ADE)
	0.00182

	–0.00044–0.00204

	0.082

	Proportion mediated
	12.5%

	1.25%–94.8%

	0.040



Bootstrapped with 1000 resamples; adjusted for all covariates in Model 3.



Supplementary Table S4 Sensitivity analysis for medication adjustment 
	Model
	Outcome
	cumCTI HR (95% CI)
	P-value

	Model 3
	Stroke
	1.090 (1.025–1.160)
	0.006

	Model 4 (0+medication) 
	Stroke
	1.071 (1.005–1.141)
	0.036

	Model 4 (MI+medication)
	Stroke
	1.037 (0.966–1.114)
	0.310

	Model 3 
	CVD
	1.043 (1.001–1.087)
	0.045

	Model 4 (0+medication) 
	CVD
	1.029 (0.986–1.073)
	0.185

	Model 4(MI+mediction)
	CVD
	1.001 (0.955–1.050)
	0.951


Abbreviations: CVD, cardiovascular disease; HR, hazard ratio; CI, confidence interval; MI, multiple imputation.
Notes:Model 3: adjusted for age, sex, education, rural residence, smoking, drinking, BMI, BUN, UA, LDL-C, SBP, and DBP.
Model 4 (imputed as 0): Model 3 + antihypertensive, lipid‑lowering, and glucose‑lowering medications (missing values imputed as 0, indicating no medication use).
Model 4 (MI): Model 3 + medications, with missing data handled by multiple imputation (MICE, 5 imputed datasets, 50 iterations).
[bookmark: _GoBack]Supplementary Table S2 presents the sensitivity analysis for medication adjustment. After imputing missing medication values as 0 (no medication use), the association between cumCTI and stroke remained significant (HR = 1.071, 95% CI: 1.005–1.141, P = 0.036), though attenuated compared with the main analysis (HR = 1.090, P = 0.006). The association between cumCTI and CVD was no longer significant (HR = 1.029, 95% CI: 0.986–1.073, P = 0.185). Both imputation strategies (missing-as-zero and multiple imputation) yielded consistent results, supporting the robustness of our main findings while suggesting that medication use partially mediates the observed associations.
Supplementary Table S5 Abbreviations
	
Abbreviation

	Full Term

	ADA
	the American Diabetes Association

	ASCVD
	atherosclerotic cardiovascular disease

	BMI
	body mass index

	BUN
	blood urea nitrogen

	CHARLS
	China Health and Retirement Longitudinal Study

	CI
	confidence interval

	CRP
	C-reactive protein

	CTI
	C-reactive protein-triglyceride-glucose index

	cumCTI
	cumulative average CTI

	CVD
	cardiovascular disease

	DBP
	diastolic blood pressure

	FPG
	fasting plasma glucose

	HbA1c
	glycated hemoglobin A1c

	HDL-C
	high-density lipoprotein cholesterol

	IFG
	impaired fasting glucose

	IHD
	ischemic heart disease

	IR
	Insulin resistance

	LDL-C
	low-density lipoprotein cholesterol

	NAFLD
	non-alcoholic fatty liver disease

	OR
	odds ratio

	ROS
	reactive oxygen species

	SBP
	systolic blood pressure

	SD
	standard deviation

	T2DM
	type 2 diabetes mellitus

	TC
	total cholesterol

	TG
	triglycerides

	TyG
	triglyceride-glucose index

	UA
	uric acid

	VIF
	variance inflation factor






