Supplementary Methods

S1. Cross-sectional analysis
Multivariable logistic regression was conducted to assess the association between CTI-derived indices and the risk of CVD. Effect estimates were compared across various models to evaluate the robustness of these indices under different levels of covariate adjustment. RCS regression with three knots was employed to investigate potential non-linear relationships, with the P value for nonlinearity reported. Receiver operating characteristic (ROC) analysis was utilized to determine the diagnostic performance of each index for CVD, with sensitivity and specificity calculated to confirm diagnostic stability. Odds ratios (ORs) and their corresponding 95% confidence intervals (CIs) were reported. We progressively adjusted for confounding factors by constructing the following three models:

Model I: unadjusted
Model II: adjusted for Gender, Age, Residence, Marital, and Education.

Model III: adjusted for Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, WBC, PLT, BUN, Scr, and UA.
S2. Longitudinal analysis
Based on the optimal indices identified through cross-sectional ROC analysis, multivariable Cox proportional hazards regression was employed to examine the association between cumulative exposure indices and the incidence of CVD. The proportional hazards assumption was evaluated using Schoenfeld residuals. Kaplan–Meier curves were generated, and group differences were analyzed using log-rank tests. To further investigate potential interaction effects, subgroup analyses were performed, stratified by age, sex, marital status, education, residence, alcohol consumption, and smoking, with interaction P values calculated. Hazard ratios (HRs) with 95% CI were reported. We progressively adjusted for confounding factors by constructing three distinct models:

Model I: unadjusted
Model II: adjusted for Gender, Age, Residence, Marital, and Education.

Model III: adjusted for Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.

S3. Exposure pattern analysis
K-means clustering was utilized to identify distinct longitudinal patterns of CTI-derived indices based on measurements from Wave 1 (2011) and Wave 3 (2015). The optimal number of clusters was established using the elbow method, and the exposure patterns were subsequently categorized according to their characteristics.

To validate the robustness of the K-means-derived exposure patterns, we additionally performed group-based trajectory modeling (GBTM) using the lcmm package in R. GBTM models with 1 to 5 trajectory groups were fitted, and model selection was based on the Bayesian Information Criterion (BIC), average posterior probabilities (AvePP), and odds of correct classification (OCC). Consistent with previous studies, AvePP values >0.7 and OCC values >5 were considered indicators of adequate classification accuracy. Notably, GBTM typically requires at least three time points to reliably estimate nonlinear trajectories. Given that CHARLS laboratory measurements were only available at two time points (wave 1 and wave 3), GBTM estimates were constrained to linear trajectories. Therefore, we retained K-means as the primary method, with GBTM results serving as validation of the robustness of our findings.
S4. Incremental predictive value assessment
To assess the incremental predictive value of CTI-derived indices beyond their individual components, we calculated the NRI and IDI. The NRI quantifies the accuracy of reclassification when a new marker is added to an existing prediction model, whereas the IDI evaluates the enhancement in average sensitivity without compromising specificity. We compared the predictive performance of cumulative CTI-derived indices against each of their individual components and other related indicators, including FBG, TC, TG, HDL-C, LDL-C, CRP, BMI, waist circumference, TyG index, CTI, CVAI, TyG-BMI, and TyG-CVAI, by incorporating these markers individually into the baseline Cox model. We reported NRI and IDI values along with 95% confidence intervals and corresponding P values, with values exceeding 0 indicating improved predictive performance.

S5. Sensitivity analyses
To evaluate the robustness of our primary findings, we conducted several sensitivity analyses. First, we re-analyzed the associations by comparing cumulative exposure to single-time point exposure, utilizing baseline CTI-CVAI (CTI-CVAI_2011) and wave 3 CTI-CVAI (CTI-CVAI_2015) as distinct exposure variables. Second, we performed stratified analyses based on age, sex, and hypertension, incorporating interaction tests to assess consistency across subgroups. Third, we executed a complete-case analysis that excluded participants with any missing covariates to evaluate the impact of missing data. Fourth, we conducted a lag analysis by excluding participants who developed CVD within the first two years following the landmark baseline (2016-2018) to minimize the potential for reverse causality. Fifth, to ensure that the observed nonlinear relationship was not influenced by extreme values, we conducted a trimmed analysis by excluding the top and bottom 1% of CumCTI-CVAI values prior to re-fitting the RCS models. Sixth, due to the interval-censored nature of CHARLS data, we performed interval-censored survival analysis utilizing the ic_sp function from the icenReg package (Weibull distribution) and employed a midpoint-imputation Cox model for comparison. Seventh, acknowledging that non-CVD mortality and loss to follow-up may serve as competing events that hinder the observation of CVD, we executed a competing risk analysis using the Fine-Gray subdistribution hazard model, treating death and loss to follow-up as competing events. The cumulative incidence function (CIF) for CVD was estimated and subsequently plotted. The results of all sensitivity analyses primarily served to confirm the robustness of our conclusions.

Supplementary Table 1. Baseline characteristics of participants in Wave 1 (2011) and 3 (2015).
	Characteristics
	Overall (n=9514)
	Non-CVD (n=8596)
	CVD (n=918)
	P-value

	Categorical variable，n (%)
	

	Gender
	
	<0.001

	 Male 
	4361 (46.03%)
	3794 (46.80%)
	567 (41.45%)
	

	 Female 
	5114 (53.97%)
	4313 (53.20%)
	801 (58.55%)
	

	Education
	
	0.05

	 High school or above
	4699 (49.59%)
	4057 (50.04%)
	642 (46.93%)
	

	 Middle school
	2056 (21.70%)
	1730 (21.34%)
	326 (23.83%)
	

	 Primary school
	1787 (18.86%)
	1537 (18.96%)
	250 (18.27%)
	

	 Illiterate 
	933 (9.85%)
	783 (9.66%)
	150 (10.96%)
	

	Marital 
	
	0.93

	 Married
	8895 (93.88%)
	7612 (93.89%)
	1283 (93.79%)
	

	 Not married 
	580 (6.12%)
	495 (6.11%)
	85 (6.21%)
	

	Residence
	
	<0.001

	 Urban 
	5996 (63.28%)
	5246 (64.71%)
	750 (54.82%)
	

	 Rural 
	3479 (36.72%)
	2861 (35.29%)
	618 (45.18%)
	

	Self rate health
	
	<0.001

	 Very good 
	419 (4.42%)
	278 (3.43%)
	141 (10.31%)
	

	 Good 
	2132 (22.50%)
	1613 (19.90%)
	519 (37.94%)
	

	 Fair 
	4786 (50.51%)
	4205 (51.87%)
	581 (42.47%)
	

	 Poor 
	1513 (15.97%)
	1422 (17.54%)
	91 (6.65%)
	

	 Very poor 
	625 (6.60%)
	589 (7.27%)
	36 (2.63%)
	

	Smoking
	
	<0.001

	 No
	6653 (70.22%)
	5619 (69.31%)
	1034 (75.58%)
	

	 Yes
	2822 (29.78%)
	2488 (30.69%)
	334 (24.42%)
	

	Drinking
	
	<0.001

	 No
	6309 (66.59%)
	5292 (65.28%)
	1017 (74.34%)
	

	 Yes
	3166 (33.41%)
	2815 (34.72%)
	351 (25.66%)
	

	Depression 
	
	<0.001

	 No
	5951 (62.81%)
	5269 (64.99%)
	682 (49.85%)
	

	 Yes
	3524 (37.19%)
	2838 (35.01%)
	686 (50.15%)
	

	Hypertension
	
	
	
	<0.001

	 No
	6861 (72.41%)
	6202 (76.50%)
	659 (48.17%)
	

	 Yes
	2614 (27.59%)
	1905 (23.50%)
	709 (51.83%)
	

	Dyslipidemia
	
	
	
	<0.001

	 No
	8410 (88.76%)
	7421 (91.54%)
	989 (72.30%)
	

	 Yes
	1065 (11.24%)
	686 (8.46%)
	379 (27.70%)
	

	Diabetes 
	
	
	
	<0.001

	 No
	8822 (93.11%)
	7650 (94.36%)
	1172 (85.67%)
	

	 Yes
	653 (6.89%)
	457 (5.64%)
	196 (14.33%)
	

	Lung disease
	
	<0.001

	 No
	8510 (89.82%)
	7392 (91.18%)
	1118 (81.73%)
	

	 Yes
	965 (10.18%)
	715 (8.82%)
	250 (18.27%)
	

	Liver disease
	
	<0.001

	 No
	9127 (96.33%)
	7856 (96.90%)
	1271 (92.91%)
	

	 Yes
	348 (3.67%)
	251 (3.10%)
	97 (7.09%)
	

	Kidney disease
	
	<0.001

	 No
	8893 (93.86%)
	7686 (94.81%)
	1207 (88.23%)
	

	 Yes
	582 (6.14%)
	421 (5.19%)
	161 (11.77%)
	

	Stomach disease
	
	<0.001

	 No
	7288 (76.92%)
	6375 (78.64%)
	913 (66.74%)
	

	 Yes
	2187 (23.08%)
	1732 (21.36%)
	455 (33.26%)
	

	Cognitive disorder
	
	
	
	0.99

	 No
	7083 (74.75%)
	6061 (74.76%)
	1022 (74.71%)
	

	 Yes
	2392 (25.25%)
	2046 (25.24%)
	346 (25.29%)
	

	Continuous variable,

Median (IQR)
	

	Age, years
	59.37 ± 9.48
	58.94 ± 9.46
	61.92 ± 9.19
	<0.001

	BMI, kg/m²
	24.13 ± 27.18
	24.06 ± 29.33
	24.55 ± 4.27
	<0.001

	Sleep duration, hours
	6.36 ± 1.89
	6.40 ± 1.88
	6.12 ± 1.93
	<0.001

	ADL6
	0.31 ± 0.88
	0.26 ± 0.79
	0.60 ± 1.23
	<0.001

	SBP, mmHg
	129.06 ± 21.17
	128.44 ± 20.87
	132.70 ± 22.53
	<0.001

	DBP, mmHg
	75.32 ± 12.13
	75.12 ± 12.07
	76.54 ± 12.40
	<0.001

	Height, m
	157.91 ± 9.21
	157.87 ± 9.32
	158.16 ± 8.55
	0.38

	Waist, cm
	85.66 ± 10.02
	85.17 ± 9.79
	88.55 ± 10.86
	<0.001

	Weight, kg
	59.17 ± 11.60
	58.76 ± 11.37
	61.60 ± 12.61
	<0.001

	WBC
	6.22 ± 2.17
	6.23 ± 2.22
	6.19 ± 1.88
	0.65

	PLT
	211.34 ± 76.31
	211.32 ± 74.05
	211.41 ± 88.54
	0.42

	BUN, mg/dL
	15.63 ± 4.61
	15.63 ± 4.61
	15.64 ± 4.64
	0.9

	FPG, mg/dL
	108.88 ± 35.52
	108.23 ± 34.97
	112.73 ± 38.45
	<0.001

	HbA1c, %
	5.38 ± 0.87
	5.36 ± 0.85
	5.53 ± 0.99
	<0.001

	Scr, mg/dL
	0.79 ± 0.27
	0.78 ± 0.28
	0.81 ± 0.24
	<0.001

	TC, mg/dL
	193.39 ± 38.68
	193.07 ± 38.19
	195.35 ± 41.41
	0.09

	TG, mg/dL
	132.59 ± 106.35
	130.15 ± 105.49
	147.02 ± 110.26
	<0.001

	HDL-C, mg/dL
	51.28 ± 14.83
	51.66 ± 14.78
	49.03 ± 14.92
	<0.001

	LDL-C, mg/dL
	115.75 ± 34.66
	115.52 ± 34.29
	117.06 ± 36.71
	0.28

	CRP, mg/dL
	2.76 ± 7.52
	2.74 ± 7.59
	2.93 ± 7.14
	<0.001

	UA, mg/dL
	4.51 ± 1.28
	4.49 ± 1.27
	4.60 ± 1.32
	<0.001

	CTI
	8.76 ± 0.85
	8.73 ± 0.84
	8.95 ± 0.87
	<0.001

	WHTR
	0.54±0.10 
	0.54 ± 0.10 
	0.56 ± 0.07
	<0.001

	ABSI
	8.31 ± 0.71
	8.30 ± 0.73
	8.38 ± 0.62
	<0.001

	RFM
	33.14 ± 8.52
	32.86 ± 8.51
	34.81 ± 8.39
	<0.001

	BRI
	4.36 ± 3.30
	4.30 ± 3.51
	4.67 ± 1.54
	<0.001

	LAP
	39.71 ± 42.46
	38.04 ± 40.92
	49.63 ± 49.47
	<0.001

	VAI
	2.82 ± 4.62
	2.74 ± 4.67
	3.27 ± 4.25
	<0.001

	BFP
	32.24 ± 33.15
	31.97 ± 35.70
	33.82 ± 7.58
	<0.001

	WWI
	11.20 ± 0.93
	11.17 ± 0.93
	11.35 ± 0.94
	<0.001

	CVAI
	99.66 ± 115.84
	97.45 ± 123.90
	112.72 ± 41.99
	<0.001

	CTI-WHTR
	4.79 ± 1.07
	4.75 ± 1.09
	5.05 ± 0.94
	<0.001

	CTI-ABSI
	72.88 ± 9.96
	72.51 ± 9.97
	75.12 ± 9.62
	<0.001

	CTI-RFM
	291.77 ± 85.51
	288.10 ± 84.49
	313.50 ± 88.25
	<0.001

	CTI-BRI
	372.58 ± 468.68
	355.42 ± 451.79
	474.28 ± 547.59
	<0.001

	CTI-LAP
	26.82 ± 53.57
	26.03 ± 54.38
	31.53 ± 48.26
	<0.001

	CTI-VAI
	26.82 ± 53.57
	26.03 ± 54.38
	31.53 ± 48.26
	<0.001

	CTI-BFP
	283.89 ± 299.06
	280.39 ± 321.42
	304.64 ± 81.98
	<0.001

	CTI-WWI
	98.26 ± 13.83
	97.66 ± 13.67
	101.82 ± 14.25
	<0.001

	CTI-BMI
	212.37 ± 244.82
	210.92 ± 263.84
	221.00 ± 50.28
	<0.001

	CTI-CVAI
	891.31 ± 1057.59
	868.11 ± 1127.18
	1028.81 ± 442.29
	<0.001


Note: CVD, cardiovascular disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; ADL6, Activities of Daily Living 6; BUN, blood urea nitrogen, FBG, fasting blood glucose; HbA1c, glycosylated hemoglobin A1c; Scr, serum creatinine; TC, total cholesterol; TG, triglyceride; HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density lipoprotein cholesterol; CRP, C-reactive protein; UA, uric acid; TyG, the triglyceride-glucose index; CTI, the C-reactive protein-triglyceride-glucose; CVAI, the Chinese visceral adiposity index.
Supplementary Table 2. Multivariate Logistic regression of the relationships between CTI related indicators and CVD.
	
	Model I
	Model II
	Model III

	Characteristic 
	OR (95%CI)
	P Value
	OR (95%CI)
	P Value
	OR (95%CI)
	P Value

	CTI 

(Per 1 SD increase)
	1.29 (1.22, 1.36)
	<0.001
	1.25 (1.18, 1.32)
	<0.001
	1.14 (1.07, 1.22)
	<0.001

	CTI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.41 (1.21, 1.64)
	<0.001
	1.28 (1.10, 1.49)
	0.001
	1.17 (0.99, 1.37)
	0.065

	T3
	1.82 (1.58, 2.11)
	<0.001
	1.63 (1.40, 1.88)
	<0.001
	1.29 (1.09, 1.52)
	0.003

	P for trend
	
	<0.001
	
	<0.001
	
	0.003

	
	
	
	

	CTI-WHTR 

(Per 1 SD increase)
	1.33 (1.25, 1.42)
	<0.001
	1.24 (1.17, 1.33)
	0.000
	1.10 (1.03, 1.18)
	0.003

	CTI-WHTR 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.43 (1.22, 1.66)
	<0.001
	1.34 (1.14, 1.56)
	<0.001
	1.21 (1.02, 1.43)
	0.027

	T3
	2.14 (1.85, 2.48)
	<0.001
	1.86 (1.60, 2.17)
	<0.001
	1.47 (1.23, 1.75)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-ABSI 

(Per 1 SD increase) 
	1.30 (1.23, 1.38)
	<0.001
	1.19 (1.12, 1.26)
	<0.001
	1.07 (1.01, 1.14)
	0.027

	CTI-ABSI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.53 (1.32, 1.78)
	<0.001
	1.37 (1.18, 1.60)
	<0.001
	1.26 (1.07, 1.48)
	0.006

	T3
	1.99 (1.72, 2.31)
	<0.001
	1.63 (1.40, 1.90)
	<0.001
	1.30 (1.10, 1.54)
	0.002

	P for trend
	
	<0.001
	
	<0.001
	
	0.002

	
	
	
	
	
	
	

	CTI-RFM 

(Per 1 SD increase)
	1.34 (1.27, 1.42)
	<0.001
	1.53 (1.40, 1.68)
	<0.001
	1.32 (1.19, 1.46)
	<0.001

	CTI-RFM 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.32 (1.14, 1.54)
	<0.001
	1.58 (1.32, 1.89)
	<0.001
	1.29 (1.06, 1.56)
	0.012

	T3
	1.86 (1.61, 2.15)
	<0.001
	2.36 (1.88, 2.97)
	<0.001
	1.62 (1.26, 2.10)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-BRI 

(Per 1 SD increase)
	1.21 (1.15, 1.27)
	<0.001
	1.21 (1.15, 1.27)
	<0.001
	1.15 (1.09, 1.22)
	<0.001

	CTI-BRI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.44 (1.24, 1.68)
	<0.001
	1.40 (1.20, 1.64)
	<0.001
	1.31 (1.11, 1.55)
	0.002

	T3
	2.12 (1.84, 2.46)
	<0.001
	1.99 (1.71, 2.32)
	<0.001
	1.66 (1.39, 1.97)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-LAP 

(Per 1 SD increase)
	1.08 (1.03, 1.13)
	0.001
	1.09 (1.04, 1.14)
	<0.001
	1.06 (1.01, 1.11)
	0.030

	CTI-LAP 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.28 (1.10, 1.48)
	0.002
	1.22 (1.05, 1.42)
	0.012
	1.13 (0.96, 1.34)
	0.130

	T3
	1.89 (1.64, 2.18)
	<0.001
	1.81 (1.56, 2.09)
	<0.001
	1.53 (1.30, 1.81)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-VAI 

(Per 1 SD increase)
	1.08 (1.03, 1.13)
	0.001
	1.09 (1.04, 1.14)
	<0.001
	1.06 (1.01, 1.11)
	0.030

	CTI-VAI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.28 (1.10, 1.48)
	0.002
	1.22 (1.05, 1.42)
	0.012
	1.13 (0.96, 1.34)
	0.130

	T3
	1.89 (1.64, 2.18)
	<0.001
	1.81 (1.56, 2.09)
	<0.001
	1.53 (1.30, 1.81)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-BFR 

(Per 1 SD increase)
	1.08 (0.98, 1.19)
	0.137
	1.03 (0.98, 1.07)
	0.235
	1.01 (0.97, 1.06)
	0.624

	CTI-BFR 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.41 (1.21, 1.65)
	<0.001
	1.55 (1.30, 1.84)
	<0.001
	1.37 (1.13, 1.66)
	0.001

	T3
	2.22 (1.92, 2.56)
	<0.001
	2.47 (2.01, 3.03)
	<0.001
	1.89 (1.50, 2.39)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	

	CTI-WWI 

(Per 1 SD increase)
	1.33 (1.26, 1.41)
	<0.001
	1.22 (1.15, 1.30)
	<0.001
	1.09 (1.02, 1.17)
	0.009

	CTI-WWI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.52 (1.30, 1.76)
	<0.001
	1.39 (1.19, 1.62)
	<0.001
	1.23 (1.04, 1.44)
	0.015

	T3
	1.98 (1.71, 2.29)
	<0.001
	1.60 (1.37, 1.87)
	<0.001
	1.22 (1.03, 1.45)
	0.023

	P for trend
	
	<0.001
	
	<0.001
	
	0.023

	
	
	
	
	
	
	

	CTI-CVAI 

(Per 1 SD increase)
	1.53 (1.33, 1.76)
	<0.001
	1.24 (1.09, 1.41)
	0.001
	1.66 (1.20, 2.30)
	0.002

	CTI-CVAI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.59 (1.36, 1.86)
	<0.001
	1.41 (1.20, 1.66)
	<0.001
	1.23 (1.02, 1.47)
	0.028

	T3
	2.48 (2.14, 2.88)
	<0.001
	2.02 (1.73, 2.35)
	<0.001
	1.36 (1.10, 1.69)
	0.004

	P for trend
	
	<0.001
	
	<0.001
	
	0.004

	
	
	
	
	
	
	

	CTI-BMI 

(Per 1 SD increase)
	1.03 (0.98, 1.07)
	0.240
	1.02 (0.98, 1.07)
	0.257
	1.01 (0.97, 1.06)
	0.656

	CTI-BMI 

categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.26 (1.08, 1.47)
	0.003
	1.29 (1.11, 1.51)
	0.001
	1.24 (1.05, 1.46)
	0.012

	T3
	2.01 (1.74, 2.32)
	<0.001
	2.03 (1.75, 2.35)
	<0.001
	1.67 (1.40, 1.98)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, WBC, PLT, BUN, Scr, and UA.
Supplementary Table 3. ROC comparison for CTI related indicators.
	Indicator
	AUC
	95%CI
	Sensitivity
	Specificity
	PPV
	NPV
	Accuracy
	F1-score

	CTI-CVAI
	0.617
	0.601-0.633
	0.395
	0.424
	0.104
	0.806
	0.42
	0.164

	CTI-BFP
	0.606
	0.590-0.622
	0.477
	0.363
	0.112
	0.804
	0.379
	0.182

	CTI-WHTR
	0.597
	0.581-0.613
	0.444
	0.404
	0.112
	0.811
	0.41
	0.178

	CTI-BRI
	0.596
	0.580-0.612
	0.471
	0.379
	0.113
	0.809
	0.393
	0.183

	CTI-BMI
	0.591
	0.575-0.608
	0.515
	0.341
	0.116
	0.806
	0.366
	0.19

	CTI-WWI
	0.587
	0.571-0.603
	0.346
	0.514
	0.107
	0.823
	0.49
	0.164

	CTI-ABSI
	0.581
	0.565-0.598
	0.258
	0.613
	0.101
	0.83
	0.562
	0.145

	CTI-RFM
	0.581
	0.565-0.598
	0.583
	0.296
	0.123
	0.808
	0.338
	0.203

	CTI-LAP
	0.579
	0.563-0.595
	0.551
	0.327
	0.121
	0.812
	0.359
	0.199

	CTI-VAI
	0.579
	0.563-0.595
	0.551
	0.327
	0.121
	0.812
	0.359
	0.199

	CTI
	0.578
	0.562-0.594
	0.433
	0.446
	0.117
	0.823
	0.444
	0.184


Supplementary Table 4. Multivariate Cox regression of the relationships between CumCTI-CVAI, different clusters of CTI-CVAI and the risk of new-onset heart disease and stroke.
	
	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	Heart disease
	CumCTI-CVAI
(Per 1 SD increase)
	1.09 (1.04, 1.14)
	<0.001
	1.07 (1.02, 1.12)
	0.009
	1.07 (1.01, 1.15)
	0.026

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.52 (1.22, 1.89)
	<0.001
	1.39 (1.11, 1.74)
	0.004
	1.36 (1.09, 1.71)
	0.008

	
	T3
	1.72 (1.39, 2.13)
	<0.001
	1.52 (1.22, 1.90)
	<0.001
	1.40 (1.10, 1.78)
	0.006

	
	P for trend
	
	<0.001
	
	<0.001
	
	0.006

	
	
	
	
	
	
	
	

	
	Change in the CumCTI-CVAI
	
	
	
	
	
	

	
	Cluster 1 (Low-stable)
	Reference
	
	Reference
	
	Reference
	

	
	Cluster 2 (Moderate-stable)
	1.38 (1.13, 1.69)
	0.002
	1.26 (1.03, 1.55)
	0.026
	1.23 (0.99, 1.52)
	0.059

	
	Cluster 3 (High-stable)
	1.74 (1.40, 2.16)
	<0.001
	1.55 (1.24, 1.93)
	<0.001
	1.43 (1.11, 1.82)
	0.005

	
	P for trend
	
	<0.001
	
	<0.001
	
	0.005

	
	
	
	
	
	
	
	

	Stroke 
	CumCTI-CVAI
(Per 1 SD increase)
	1.12 (1.07, 1.17)
	<0.001
	1.12 (1.07, 1.17)
	<0.001
	1.13 (1.06, 1.19)
	<0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.79 (1.29, 2.48)
	0.001
	1.87 (1.34, 2.61)
	<0.001
	1.74 (1.24, 2.44)
	0.001

	
	T3
	2.71 (1.99, 3.69)
	<0.001
	2.79 (2.04, 3.83)
	<0.001
	2.33 (1.66, 3.28)
	<0.001

	
	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	
	

	
	Change in the CumCTI-CVAI
	
	
	
	
	
	

	
	Cluster 1 (Low-stable)
	Reference
	
	Reference
	
	Reference
	

	
	Cluster 2 (Moderate-stable)
	1.81 (1.34, 2.43)
	<0.001
	1.86 (1.37, 2.51)
	<0.001
	1.71 (1.25, 2.33)
	0.001

	
	Cluster 3 (High-stable)
	2.79 (2.06, 3.77)
	<0.001
	2.82 (2.07, 3.85)
	<0.001
	2.33 (1.66, 3.26)
	<0.001

	
	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 5. Model fit indices for GBTM of CTI-CVAI trajectories with 1 to 5 groups.
	
	AIC
	BIC
	CAIC
	SSBIC
	HQIC

	1
	112279.8
	112300.6
	112303.6
	112291.1
	112287.0

	2
	109606.8
	109655.4
	109662.4
	109633.1
	109623.5

	3
	108658.0
	108734.3
	108745.3
	108699.4
	108684.2

	4
	108311.2
	108415.3
	108430.3
	108367.6
	108346.9

	5
	108175.4
	108307.2
	108326.2
	108246.8
	108220.6


Supplementary Table 6. Average posterior probabilities (AvePP) for GBTM of CTI-CVAI trajectories with 1 to 5 groups.

	
	V1
	V2
	V3
	V4
	V5

	traj_Avepp1
	1.0000000
	NA
	NA
	NA
	NA

	traj_Avepp2
	0.9328422
	0.9295600
	NA
	NA
	NA

	traj_Avepp3
	0.9031807
	0.8420622
	0.9246963
	NA
	NA

	traj_Avepp4
	0.8579496
	0.8479616
	0.8898217
	0.8047853
	NA

	traj_Avepp5
	0.8283574
	0.8464893
	0.8529693
	0.8567586
	0.7362189


Supplementary Table 7. Odds of correct classification (OCC) for GBTM of CTI-CVAI trajectories with 1 to 5 groups.

	
	V1
	V2
	V3
	V4
	V5

	traj_OCC1
	NaN
	NA
	NA
	NA
	NA

	traj_OCC2
	10.36095
	17.691742
	NA
	NA
	NA

	traj_OCC3
	18.20720
	8.312282
	33.12421
	NA
	NA

	traj_OCC4
	27.67244
	9.080080
	40.90596
	10.84396
	NA

	traj_OCC5
	44.27608
	10.975761
	93.26731
	16.13746
	8.919085


Supplementary Table 8. Multivariate Cox regression analysis of GBTM-derived CTI-CVAI trajectories in predicting new-onset CVD.

	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	Change in the CTI-CVAI
	
	
	
	
	
	

	Trajectory 1
	Reference
	
	Reference
	
	Reference
	

	Trajectory 2
	1.46 (1.19, 1.78)
	<0.001
	1.39 (1.14, 1.70)
	0.001
	1.32 (1.08, 1.63)
	0.008

	Trajectory 3
	2.12 (1.73, 2.59)
	<0.001
	1.98 (1.61, 2.44)
	<0.001
	1.78 (1.41, 2.24)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Supplementary Table 9. Threshold-effect analysis of the relationship between the CumCTI-CVAI and the risk of new-onset heart disease and stroke.

	
	 Adjusted HR (95% CI)
	P-value

	Heart disease
	
	

	CumCTI-CVAI
	
	

	Fitting by the standard linear model
	1.089 (1.001, 1.186)
	0.048

	Fitting by the two-piecewise linear model
	
	

	Inflection point
	6192.04
	

	CumCTI-CVAI < 6192.04
	1.301 (1.113, 1.521)
	0.001

	CumCTI-CVAI > 6192.04
	0.683 (0.227, 2.059)
	0.499

	P for Log-likelihood ratio
	0.002
	

	
	
	

	Stroke 
	
	

	CumCTI-CVAI
	
	

	Fitting by the standard linear model
	1.19 (1.07, 1.32)
	0.001

	Fitting by the two-piecewise linear model
	
	

	Inflection point
	5336.77
	

	CumCTI-CVAI < 5336.77
	1.82 (1.42, 2.32)
	<0.001

	CumCTI-CVAI > 5336.77
	0.85 (0.52, 1.40)
	0.531

	P for Log-likelihood ratio
	<0.001
	


Adjusted as Model III: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 10. Multivariate Cox regression of the relationships between CTI-CVAI2011, CTI-CVAI2015 and the risk of new-onset CVD.

	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	CTI-CVAI2011
(Per 1 SD increase)
	1.09 (1.07, 1.11)
	<0.001
	1.08 (1.06, 1.11)
	<0.001
	1.09 (1.06, 1.12)
	<0.001

	CTI-CVAI2011 categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.42 (1.24, 1.62)
	<0.001
	1.31 (1.14, 1.50)
	<0.001
	1.27 (1.11, 1.45)
	0.001

	T3
	1.89 (1.66, 2.14)
	<0.001
	1.67 (1.47, 1.91)
	<0.001
	1.54 (1.33, 1.77)
	<0.001

	P for trend
	              <0.001
	               <0.001
	               <0.001

	
	
	
	

	CTI-CVAI2015 
(Per 1 SD increase)
	1.06 (1.03, 1.09)
	<0.001
	1.05 (1.02, 1.08)
	0.002
	1.05 (1.01, 1.09)
	0.015

	CTI-CVAI2015 categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.51 (1.25, 1.83)
	<0.001
	1.45 (1.19, 1.76)
	<0.001
	1.38 (1.13, 1.68)
	0.002

	T3
	2.00 (1.67, 2.40)
	<0.001
	1.89 (1.57, 2.28)
	<0.001
	1.63 (1.33, 1.99)
	<0.001

	P for trend
	            
	<0.001
	         
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, WBC, PLT, BUN, Scr, and UA.
Supplementary Table 11. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD according to age.

	
	
	Model I
	Model II
	Model III

	Age
	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	Age

45-65
	CumCTI-CVAI 
(Per 1 SD increase)
	1.33 (1.23, 1.44)
	<0.001
	1.35 (1.25, 1.46)
	<0.001
	1.26 (1.15, 1.38)
	<0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.59 (1.28, 1.99)
	<0.001
	1.59 (1.27, 1.99)
	<0.001
	1.50 (1.19, 1.89)
	0.001

	
	T3
	2.02 (1.63, 2.50)
	<0.001
	2.07 (1.67, 2.57)
	<0.001
	1.75 (1.38, 2.22)
	<0.001

	
	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	
	

	Age

≥ 65
	CumCTI-CVAI 
(Per 1 SD increase)
	1.23 (1.08, 1.41)
	0.002
	1.20 (1.04, 1.37)
	0.011
	1.21 (1.03, 1.41)
	0.019

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.31 (0.92, 1.87)
	0.136
	1.26 (0.87, 1.82)
	0.213
	1.30 (0.89, 1.90)
	0.170

	
	T3
	1.80 (1.28, 2.52)
	0.001
	1.66 (1.16, 2.37)
	0.005
	1.72 (1.16, 2.54)
	0.007

	
	P for trend
	
	0.001
	
	0.005
	
	0.007


Model I adjust for: none

Model II adjust for: Gender, Residence, Marital, and Education
Model III adjust for: Gender, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 12. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD according to gender.
	
	
	Model I
	Model II
	Model III

	Gender
	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	Male
	CumCTI-CVAI 
(Per 1 SD increase)
	1.30 (1.17, 1.44)
	<0.001
	1.36 (1.22, 1.51)
	<0.001
	1.29 (1.14, 1.45)
	<0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.65 (1.23, 2.24)
	0.001
	1.67 (1.23, 2.25)
	0.001
	1.62 (1.19, 2.20)
	0.002

	
	T3
	2.21 (1.66, 2.95)
	<0.001
	2.43 (1.81, 3.25)
	<0.001
	2.15 (1.56, 2.95)
	<0.001

	
	P for trend
	
	<0.001
	
	<0.001
	
	<0.001

	
	
	
	
	
	
	
	

	Female
	CumCTI-CVAI 
(Per 1 SD increase)
	1.34 (1.23, 1.46)
	<0.001
	1.25 (1.14, 1.38)
	<0.001
	1.21 (1.09, 1.35)
	<0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.47 (1.15, 1.87)
	0.002
	1.36 (1.07, 1.74)
	0.013
	1.32 (1.02, 1.69)
	0.033

	
	T3
	1.85 (1.46, 2.33)
	<0.001
	1.55 (1.22, 1.99)
	<0.001
	1.39 (1.06, 1.82)
	0.018

	
	P for trend
	
	<0.001
	
	<0.001
	
	0.018


Model I adjust for: none

Model II adjust for: Age, Residence, Marital, and Education
Model III adjust for: Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 13. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD according to hypertension.
	
	
	Model I
	Model II
	Model III

	Hypertension
	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	Yes
	CumCTI-CVAI 
(Per 1 SD increase)
	1.22 (1.10, 1.35)
	<0.001
	1.22 (1.10, 1.35)
	<0.001
	1.21 (1.08, 1.35)
	0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.22 (0.93, 1.59)
	0.149
	1.23 (0.93, 1.61)
	0.143
	1.18 (0.89, 1.56)
	0.248

	
	T3
	1.63 (1.27, 2.10)
	<0.001
	1.63 (1.26, 2.11)
	<0.001
	1.58 (1.20, 2.08)
	0.001

	
	P for trend
	
	<0.001
	
	<0.001
	
	0.001

	
	
	
	
	
	
	
	

	No
	CumCTI-CVAI 
(Per 1 SD increase)
	1.24 (1.14, 1.36)
	<0.001
	1.21 (1.10, 1.33)
	<0.001
	1.20 (1.08, 1.33)
	0.001

	
	CumCTI-CVAI categorical
	
	
	
	
	
	

	
	T1
	Reference
	
	Reference
	
	Reference
	

	
	T2
	1.62 (1.26, 2.08)
	<0.001
	1.54 (1.20, 1.99)
	0.001
	1.52 (1.17, 1.96)
	0.002

	
	T3
	1.71 (1.33, 2.19)
	<0.001
	1.57 (1.22, 2.02)
	0.001
	1.55 (1.18, 2.03)
	0.002

	
	P for trend
	
	<0.001
	
	0.001
	
	0.002


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 14. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD after excluding all missing value.

	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	CumCTI-CVAI 
(Per 1 SD increase)
	1.10 (1.06, 1.14)
	<0.001
	1.09 (1.05, 1.13)
	<0.001
	1.09 (1.04, 1.15)
	<0.001

	CumCTI-CVAI categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.51 (1.21, 1.88)
	<0.001
	1.45 (1.16, 1.81)
	0.001
	1.38 (1.10, 1.73)
	0.005

	T3
	2.13 (1.73, 2.62)
	<0.001
	2.01 (1.63, 2.48)
	<0.001
	1.71 (1.36, 2.15)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 15. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD after excluding participants who developed CVD within the first 1-2 years after the Landmark baseline.
	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	CumCTI-CVAI 
(Per 1 SD increase)
	1.32 (1.17, 1.49)
	<0.001
	1.29 (1.14, 1.46)
	<0.001
	1.26 (1.09, 1.45)
	0.002

	CumCTI-CVAI categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.47 (1.04, 2.09)
	0.031
	1.42 (1.00, 2.03)
	0.051
	1.39 (0.97, 2.01)
	0.073

	T3
	2.16 (1.55, 3.00)
	<0.001
	2.02 (1.44, 2.83)
	<0.001
	1.89 (1.31, 2.74)
	0.001

	P for trend
	
	<0.001
	
	<0.001
	
	0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 16. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD by using trimmed sensitivity analysis after excluding the top and bottom 1% patients.
	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	CumCTI-CVAI 
(Per 1 SD increase)
	1.34 (1.25, 1.44)
	<0.001
	1.30 (1.21, 1.40)
	<0.001
	1.25 (1.15, 1.35)
	<0.001

	CumCTI-CVAI categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.58 (1.31, 1.92)
	<0.001
	1.52 (1.25, 1.84)
	<0.001
	1.46 (1.19, 1.77)
	<0.001

	T3
	2.02 (1.68, 2.43)
	<0.001
	1.87 (1.55, 2.26)
	<0.001
	1.67 (1.36, 2.04)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 17. Multivariate Cox regression of the relationships between CumCTI-CVAI and the risk of new-onset CVD after excluding participants with CRP > 10 mg/dL.

	
	Model I
	Model II
	Model III

	Characteristic 
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value
	HR (95%CI)
	P Value

	CumCTI-CVAI 
(Per 1 SD increase)
	1.30 (1.21, 1.41)
	<0.001
	1.27 (1.17, 1.38)
	<0.001
	1.22 (1.11, 1.35)
	<0.001

	CumCTI-CVAI categorical
	
	
	
	
	
	

	T1
	Reference
	
	Reference
	
	Reference
	

	T2
	1.56 (1.25, 1.95)
	<0.001
	1.49 (1.19, 1.86)
	<0.001
	1.45 (1.15, 1.83)
	0.001

	T3
	1.96 (1.58, 2.42)
	<0.001
	1.82 (1.46, 2.27)
	<0.001
	1.64 (1.28, 2.10)
	<0.001

	P for trend
	
	<0.001
	
	<0.001
	
	<0.001


Model I adjust for: none

Model II adjust for: Gender, Age, Residence, Marital, and Education
Model III adjust for: Gender, Age, Residence, Marital, Education, Drinking, Smoking, Hypertension, Lung disease, Liver disease, Kidney disease, Stomach disease, Sleep duration, Self rate health, ADL6, Cognitive disorder, Depression, Satisfaction, SBP, DBP, CumWBC, CumPLT, CumBUN, CumScr, and CumUA.
Supplementary Table 18. Interval-censored survival analysis of the relationships between CumCTI-CVAI and the risk of new-onset CVD.

	Model 
	HR
	       95%CI 
	P value

	Cox
	1.234
	1.142-1.334
	<0.001

	Interval-Weibull
	1.149
	1.091-1.210
	<0.001

	Interval-icenReg
	1.236
	1.143-1.335
	<0.001

	Midpoint-Cox
	1.227
	1.136-1.326
	<0.001


Supplementary Table 19. Cox models using the Schoenfeld residuals test.
	Variable
	Chi-sq
	df 
	P 

	Gender 
	2.42254
	1
	0.12

	Education 
	9.14769
	3
	0.027

	Lung diseases
	0.00194
	1
	0.965

	Liver diseases
	0.53249
	1
	0.466

	Kidney diseases
	1.20838
	1
	0.272

	Stomach diseases
	0.57247
	1
	0.449

	Residence 
	0.13523
	1
	0.713

	Marital status
	0.06067
	1
	0.805

	Self rated health
	5.36294
	4
	0.252

	Drinking 
	0.16529
	1
	0.684

	Smoking 
	1.89834
	1
	0.168

	Depression 
	1.19834
	1
	0.274

	Satisfaction 
	2.65102
	4
	0.618

	Hypertension 
	1.33645
	1
	0.248

	Cognitive disorder
	4.15428
	1
	0.042

	CumCTI_CVAI_sd
	1.72602
	1
	0.189

	Age_sd
	0.50718
	1
	0.476

	Sleep_time_sd
	0.68725
	1
	0.407

	ADL6_sd
	1.40023
	1
	0.237

	SBP_sd
	0.67676
	1
	0.411

	DBP_sd
	2.34459
	1
	0.126

	CumWBC_sd
	0.83876
	1
	0.36

	CumPLT_sd
	1.11194
	1
	0.292

	CumBUN_sd
	0.07625
	1
	0.782

	CumScr_sd
	0.79263
	1
	0.373

	CumUA_sd
	0.95485
	1
	0.328

	GLOBAL
	34.64087
	34
	0.437


Supplementary Table 20. Net Reclassification Improvement (NRI) and Integrated Discrimination Improvement (IDI) for other cumulative related indicators in predicting new-onset CVD.
	Variable
	NRI
	NRI (95%CI)
	P-value
	IDI
	P-value

	CumFBG
	0.038
	-0.037-0.035
	0.044
	0.024
	<0.001

	CumGHB
	0.085
	-0.038-0.038
	<0.001
	0.043
	<0.001

	CumTC
	0.070
	-0.041-0.04
	<0.001
	0.020
	<0.001

	CumTG
	0.048
	-0.037-0.04
	0.013
	0.010
	0.010

	CumHDL-C
	0.041
	-0.038-0.037
	0.036
	0.009
	0.010

	CumLDL-C
	0.079
	-0.038-0.039
	<0.001
	0.021
	<0.001

	CumCRP
	0.044
	-0.035-0.033
	0.011
	0.003
	0.154

	CumBMI
	0.082
	-0.039-0.037
	<0.001
	0.000
	1.000

	CumWaist
	0.104
	-0.036-0.04
	<0.001
	0.049
	<0.001


Supplementary Table 21. The coefficients of Lasso regression analysis.
	Variable 
	Coefficient

	(Intercept)
	-2.06624276189

	Age 
	0.00616132025

	Gender 
	0.00000000000

	Education 
	0.00000000000

	Residence 
	0.00000000000

	Marriage 
	0.00000000000

	Drinking 
	0.00000000000

	Smoking 
	0.00000000000

	Hypertension 
	0.08495385074

	Lung disease
	0.00845381446

	Liver disease
	0.00000000000

	Kidney disease
	0.00000000000

	Stomach disease
	0.00000000000

	Sleep time
	0.00000000000

	Self rate health
	0.10632754260

	ADL6
	0.00000000000

	Cognitive disorder
	0.00000000000

	Depression 
	0.00000000000

	Satisfaction 
	0.00000000000

	SBP
	0.00120844015

	DBP
	0.00000000000

	CumWBC
	0.00000000000

	CumPLT
	0.00000000000

	CumBUN
	0.00000000000

	CumScr
	0.00000000000

	CumUA
	0.00000000000

	CumCTI-CVAI
	0.00003853078


Supplementary Table 22. Results of multivariate logistic regression for training cohort.
	Characteristic
	N
	Event N
	OR
	95% CI
	p-value

	Age 
	2662
	540
	1.02
	1.01, 1.03
	0.001

	Hypertension 
	
	
	
	
	

	No
	1766
	302
	—
	—
	

	Yes
	896
	238
	1.19
	0.91, 1.56
	0.203

	Lung disease
	
	
	
	
	

	No
	2467
	478
	ref
	ref
	

	Yes
	195
	62
	1.64
	1.18, 2.29
	0.003

	Self rate health
	
	
	
	
	

	Very good 
	69
	26
	ref
	ref
	

	Good 
	491
	139
	0.63
	0.37, 1.08
	0.096

	Fair 
	1394
	273
	0.41
	0.24, 0.68
	<0.001

	Poor 
	529
	80
	0.30
	0.17, 0.52
	<0.001

	Very poor 
	179
	22
	0.22
	0.11, 0.44
	<0.001

	SBP
	2662
	540
	1.01
	1.00, 1.01
	0.054

	CumCTI-CVAI
	2662
	540
	1.00
	1.00, 1.00
	<0.001

	Abbreviations: CI = Confidence Interval, OR = Odds Ratio
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Supplementary Figure 1. The number and percentage of missing values.
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Supplementary Figure 2. Pearson correlation coefficients.
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Supplementary Figure 3. Non-liner association of CTI related indicators with CVD in Wave 1 and 3: restricted cubic spline.
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Supplementary Figure 4. CTI-CVAI trajectory patterns (2011-2015) and new-onset heart disease by cluster. (A) Scatter plot of scaled CTI-CVAI values at Wave 1 (2011) and Wave 3 (2015) with K-means clustering (K=3); (B) Elbow method for optimal cluster selection, the inflection point at K=3 supports the three-cluster solution; (C) Three distinct CTI-CVAI (2011-2015): low-stable (green , n=1440), moderate-stable (blue, n=1461), and high-stable (red, n=884); (D) heart disease incidence by cluster: low-stable (11.46%), moderate-stable (15.26%), and high-stable (18.89%).
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Supplementary Figure 5. CTI-CVAI trajectory patterns (2011-2015) and new-onset stroke by cluster. (A) Scatter plot of scaled CTI-CVAI values at Wave 1 (2011) and Wave 3 (2015) with K-means clustering (K=3); (B) Elbow method for optimal cluster selection, the inflection point at K=3 supports the three-cluster solution; (C) Three distinct CTI-CVAI (2011-2015): low-stable (green , n=1440), moderate-stable (blue, n=1459), and high-stable (red, n=879); (D) stroke incidence by cluster: low-stable (4.72%), moderate-stable (8.29%), and high-stable (12.51%).
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Supplementary Figure 6. The result graph of the GBTM trajectory model.
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Supplementary Figure 7. RCS curve between CumCTI-CVAI and the risk of new-onset heart disease and stroke. (A) Heart disease; (B) Stroke.
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Supplementary Figure 8. Kaplan-Meier risk curves for new-onset heart disease and stroke by CumCTI-CVAI tertiles and CTI-CVAI trajectory clusters. (A) Cumulative incidence of heart disease according to CumCTI-CVAI; (B) Cumulative incidence of heart disease according to CTI-CVAI trajectory; (C) Cumulative incidence of stroke according to CumCTI-CVAI; (B) Cumulative incidence of stroke according to CTI-CVAI trajectory.
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Supplementary Figure 9. RCS curve between CTI-CVAI and the risk of new-onset CVD according to different baselines. A, CTI-CVAI 2011; B, CTI-CVAI 2015.
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Supplementary Figure 10. RCS curve between CumCTI-CVAI and the risk of new-onset CVD according to age and gender. A, Age 45-65; B, Age ≥ 65; C, Male; D, Female; E, with hypertension; F, without hypertension. 
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Supplementary Figure 11. RCS curve between CumCTI-CVAI and the risk of new-onset CVD after excluding all missing value.
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Supplementary Figure 12. RCS curve between CumCTI-CVAI and the risk of new-onset CVD after excluding participants who developed CVD within the first 1-2 years after the Landmark baseline.
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Supplementary Figure 13. RCS curve between CumCTI-CVAI and the risk of new-onset CVD by using trimmed sensitivity analysis after excluding the top and bottom 1% patients.
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Supplementary Figure 14. RCS curve between CumCTI-CVAI and the risk of new-onset CVD after excluding participants with CRP > 10 mg/dL. 
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Supplementary Figure 15. Competing risk analysis: A, Fine-Gray sub-distribution hazard model; B, cumulative incidence function (CIF) curves.
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Supplementary Figure 16. Schoenfeld residual plot for CumCTI-CVAI .
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Supplementary Figure 17. ROC analysis for CumCTI-CVAI and other related indicators in predicting new-onset CVD.
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Supplementary Figure 18. ROC curve for the nomogram based on the training cohort (The AUC is 0.618) and internal validation cohort (The AUC is 0.638).
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Supplementary Figure 19. Calibration curves and Decision curve analysis (DCA) of the nomogram for predicting new-onset CVD.
