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Supplementary Method. Detailed description of the study cohorts and participant selection.
1. The China Health and Retirement Longitudinal Study (CHARLS)
CHARLS is a nationally representative prospective cohort study of middle-aged and older adults in China. The baseline survey (2011–2012) used a multistage probability sampling design to enroll 17,708 individuals aged 45 years or older from 28 provinces. Data on sociodemographics, lifestyle, and health were collected via face-to-face interviews using standardized questionnaires. Follow-up assessments were conducted biennially. In the baseline wave, 13,978 participants completed anthropometric measurements (height, weight, waist circumference, blood pressure, etc.), and 11,847 provided blood samples for laboratory testing. The ethical review board of Peking University approved the study protocol.
2. The English Longitudinal Study of Ageing (ELSA)
ELSA is a longitudinal survey examining aging and quality of life among individuals aged 50 years and older in the United Kingdom. The baseline wave (wave 1) was conducted between March 2002 and March 2003, enrolling 11,391 respondents, with follow-up assessments occurring approximately every two years thereafter. Trained staff conducted face-to-face interviews combined with self-completion questionnaires to collect data on sociodemographic information, lifestyles, and health-related information. Additional nurse visits were conducted to assess anthropometric indicators (including height, weight, waist circumference, hip circumference, blood pressure, and grip strength) and blood biochemical indicators (including total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, glycated hemoglobin, fasting blood glucose, and C-reactive protein). The first nurse visit occurred at wave 2 (2004–2005), which included 7,666 core participants. Routine follow-up surveys have been conducted every two years since wave 1, and nurse visits have been conducted every four years since wave 2. Ethical approval for all waves of ELSA was obtained from the National Health Service Research Ethics Committees under the National Research and Ethics Service (NRES).
3. Participant Selection Flow

The participant selection process for both cohorts is summarized in Figure 1, with detailed criteria below.
CHARLS Cohort:​ From the 17,708 baseline participants, we applied the following exclusion criteria sequentially: 1) age <45 years (n=777); 2) missing data for baseline obesity indices (n=7,520); 3) prevalent CVD at wave1 (n=1,384); 4) missing hemodynamic data at Wave 2 (2013,n=2,158); 5) incident CVD events occurring prior to or at the Wave 2 mediator assessment (n=200); and 6) biologically implausible values (e.g., height <1 m, BMI <10 or >80 kg/m², n=85). The final analytical sample comprised 5,584 participants.
ELSA Cohort:​ From the 11,391 Wave 1 participants, we defined baseline as the first nurse visit (Wave 2, 2004-2005). Exclusions were applied sequentially: 1) age <45 years at Wave 2 (n=89); 2) missing data for baseline obesity indices (n=5,985); 3) prevalent CVD at Wave 2 (n=475); 4) missing hemodynamic data at Wave 4 (2008-2009, n=720); and 5) incident CVD prior to or at the Wave 4 mediator assessment (n=174). No participants were excluded for extreme anthropometric values. The final validation sample included 1,989 participants.

Table S1. Definitions of exposure and mediator variables in the CHARLS and ELSA cohorts.
	Index
	Computational formula

	BMI
	

	WC(cm)
	

	WHtR
	

	LAP(male)
	

	LAP(female)
	

	METS-IR
	

	TyG
	

	MBP
	

	ePWV
	


	MAP
	


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio;LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; MBP, mean blood pressure; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; TG, triglyceride; HDL‑C, high‑density lipoprotein cholesterol; FPG, fasting plasma glucose.






[bookmark: _Hlk187591062]Table S2. Tertile cut-off values for obesity indices in the CHARLS cohorts.
	Indices
	CHARLS cohort

	
	Tertile 1
	Tertile 2
	Tertile 3

	Body shape
	
	
	

	[bookmark: _Hlk186883794]BMI(kg/m2)
	<24
	24-28
	≥30

	[bookmark: OLE_LINK26]WC(cm)
	<85 for males
<80 for females
	85–90 for males
80–85 for females
	≥90 for males
≥85 for females

	WHtR
	<0.504
	0.504-0.565
	≥0.565

	Insulin resistance
	
	
	

	LAP
	<17.6
	17.6-37.7
	≥37.7

	METS-IR
	<2.18
	2.18-2.38
	≥2.38

	TyG
	<8.34
	8.34-8.83
	≥8.83

	Arterial stiffness
	
	
	

	ePWV
	<8.69
	8.69-10.38
	≥10.38

	Hemodynamic load
	
	
	

	MAP
	<86.5
	86.5-98.5
	≥98.5

	SBP
	<118
	118-136
	≥136

	DBP
	<70
	70-80
	>80


Abbreviation:BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; MBP, mean blood pressure; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure.
Note: Cut-off values were derived from the distribution of each index in the analytical sample. Tertile 1 (T1), Tertile 2 (T2), and Tertile 3 (T3) correspond to the lower, middle, and upper thirds of the distribution, respectively. BMI and WC were categorized according to the Chinese standard.
Table S3. Patterns of missing data for covariates in the CHARLS cohorts.
	Variable
	CHARLS cohort

	
	N
	Percentage 

	Age
	0
	0.00%

	Sex
	0
	0.00%

	Smoking status
	13
	0.23%

	Drinking status
	5
	0.09%

	Education
	0
	0.00%

	Marital status
	0
	0.00%

	Cancer disease
	20
	0.45%

	Physical activity
	671
	12.00%

	Diabetes
	33
	0.59%

	Depression
	46
	0.82%

	C-reactive protein
	0
	0.00%


Note:Missing data are presented as number (n) and column percentage (%).





Table S4. Baseline characteristics of the participants in ELSA cohort
	Characteristic
	Overall  (1,989)
	No CVD (1,594)
	CVD (395)
	Pvalue

	Age,years
	63.0±7.1
	62.6±7.0
	64.5±7.0
	<0.001

	Male, n (%)
	882 (44.3%)
	686 (43.0%)
	196 (49.6%)
	0.018

	Education, n (%)
	
	
	
	0.700

	Middle school
	834 (41.9%)
	665 (41.7%)
	169 (42.8%)
	

	Elementary school or below
	446 (22.4%)
	354 (22.2%)
	92 (23.3%)
	

	College or above
	709 (35.6%)
	575 (36.1%)
	134 (33.9%)
	

	Smoking status, n (%)
	
	
	
	0.042

	Never
	789 (39.7%)
	650 (40.8%)
	139 (35.2%)
	

	Ever/Current
	1,200 (60.3%)
	944 (59.2%)
	256 (64.8%)
	

	Drinking status, n (%)
	
	
	
	0.300

	Never
	124 (6.2%)
	98 (6.1%)
	26 (6.6%)
	

	Ever/Current
	1,869 (94.0%)
	1,502 (94.2%)
	367 (92.9%)
	

	Marital status, n (%)
	
	
	
	0.300

	Married/cohabiting
	1,508 (75.8%)
	1,216 (76.3%)
	292 (73.9%)
	

	other
	481(24.2%)
	378(23.7%)
	103(26.1%)
	

	History of cancer, n (%)
	
	
	
	0.700

	Yes
	114(5.7%)
	93(5.8%)
	21(5.3%)
	

	No 
	1,875 (94.3%)
	1,501 (94.2%)
	374 (94.7%)
	

	Physical activity, n (%)
	
	
	
	0.600

	Inactive
	502 (25.2%)
	398 (25.0%)
	104 (26.3%)
	

	Moderate
	992 (49.9%)
	804 (50.4%)
	188 (47.6%)
	

	Vigorous
	495 (24.9%)
	392 (24.6%)
	103 (26.1%)
	

	BMI, kg/m2
	27.0 (24.5,30.1)
	26.9 (24.4,30.0)
	27.3 (25.4,30.4)
	0.002

	CRP
	1.8 (0.9, 3.5)
	1.7 (0.8, 3.5)
	2.0 (1.0, 4.0)
	0.019

	Waist Circumference, cm
	94.2 (85.8,102.4)
	93.6 (85.1,102.1)
	96.4 (88.1,103.4)
	<0.001

	WHtR
	0.6 (0.5,0.6)
	0.6 (0.5,0.6)
	0.6 (0.5,0.6)
	<0.001

	LAP
	44.9 (27.5,71.5)
	44.1 (26.8,70.0)
	48.5 (31.1,77.4)
	0.007

	METS_IR
	2.2 (2.1,2.3)
	2.2 (2.1,2.3)
	2.2 (2.1,2.4)
	0.007

	TyG
	8.6 (8.3,9.0)
	8.6 (8.3,8.9)
	8.6 (8.3,9.0)
	0.018

	MAP, mmhg
	94.0 (87.0,102.2)
	93.8 (86.7,101.5)
	95.0 (88.3,104.0)
	0.020

	ePWV, m/s
	10.7 (9.6,11.9)
	10.6 (9.5,11.7)
	11.0 (10.1,12.2)
	<0.001

	SBP, mmhg
	132.5 (121.5,144.5)
	132.0 (121.0,144.0)
	135.5 (124.0,147.0)
	<0.001

	DBP, mmhg
	75.0 (68.0,81.5)
	75.0 (68.0,81.5)
	75.0 (68.5,83.0)
	0.400


Abbreviation: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; CVD, cardiovascular disease. 
Table S5. Causal mediation analysis of the associations between obesity indices and incident cardiovascular disease in the CHARLS cohort(N=5,584;CVD=1,189)
	Exposure
	Mediator
	TE, OR(95%CI)
	PFDR
	NIE, OR(95%CI)
	PFDR
	NDE, OR(95%CI)
	PFDR
	Mediation Proportion

	BMI
	ePWV
	1.254 (1.175, 1.336)
	<0.001
	1.020 (1.006, 1.035)
	0.009
	1.232 (1.153, 1.316)
	<0.001
	8.6% (2.5%, 16.5%)

	WC
	ePWV
	1.268 (1.189, 1.353)
	<0.001
	1.018 (1.006, 1.031)
	0.006
	1.247 (1.167, 1.332)
	<0.001
	7.5% (2.4%, 13.9%)

	WHtR
	ePWV
	1.224 (1.147, 1.314)
	<0.001
	1.021 (1.007, 1.035)
	0.006
	1.201 (1.120, 1.287)
	<0.001
	10.2% (3.2%, 19.0%)

	LAP
	ePWV
	1.115 (1.052, 1.184)
	<0.001
	1.015 (1.007, 1.024)
	<0.001
	1.101 (1.037, 1.169)
	0.003 
	13.9% (5.6%, 35.3%)

	METS-IR
	ePWV
	1.112 (1.040, 1.184)
	<0.001
	1.014 (1.006, 1.023)
	<0.001
	1.099 (1.032, 1.171)
	0.004 
	12.8% (5.2%, 35.6%)

	TyG
	ePWV
	1.085 (1.018, 1.162)
	0.016
	1.015 (1.007, 1.024)
	<0.001
	1.070 (1.002, 1.142)
	0.043 
	18.8% (6.3%, 66.4%)

	BMI
	MAP
	1.254 (1.175, 1.336)
	<0.001
	1.028 (1.014, 1.043)
	<0.001
	1.224 (1.145, 1.307)
	<0.001
	12.1% (5.9%, 21.4%)

	WC
	MAP
	1.268 (1.189, 1.353)
	<0.001
	1.025 (1.013, 1.039)
	<0.001
	1.239 (1.160, 1.324)
	<0.001
	10.5% (5.1%, 18.1%)

	WHtR
	MAP
	1.224 (1.147, 1.314)
	<0.001
	1.029 (1.015, 1.044)
	<0.001
	1.192 (1.112, 1.278)
	<0.001
	14.0% (6.8%, 24.3%)

	LAP
	MAP
	1.115 (1.052, 1.184)
	<0.001
	1.020 (1.012, 1.030)
	<0.001
	1.097 (1.033, 1.165)
	0.004 
	18.2% (9.0%, 42.3%)

	METS-IR
	MAP
	1.112 (1.040, 1.184)
	<0.001
	1.018 (1.010, 1.027)
	<0.001
	1.095 (1.028, 1.167)
	0.006 
	16.7% (7.9%, 44.6%)

	TyG
	MAP
	1.085 (1.018, 1.162)
	0.016
	1.021 (1.012, 1.032)
	<0.001
	1.064 (0.997, 1.136)
	0.062 
	25.6% (10.4%, 93.2%)

	BMI
	SBP
	1.254 (1.175, 1.336)
	<0.001
	1.024 (1.010, 1.040)
	<0.001
	1.227 (1.149, 1.311)
	<0.001
	10.4% (4.4%, 19.1%)

	WC
	SBP
	1.268 (1.189, 1.353)
	<0.001
	1.021 (1.009, 1.035)
	0.001
	1.243 (1.163, 1.328)
	<0.001
	8.8% (3.6%, 15.9%)

	WHtR
	SBP
	1.224 (1.147, 1.314)
	<0.001
	1.025 (1.011, 1.039)
	<0.001
	1.196 (1.116, 1.282)
	<0.001
	12.0% (5.2%, 21.3%)

	LAP
	SBP
	1.115 (1.052, 1.184)
	<0.001
	1.018 (1.009, 1.028)
	<0.001
	1.098 (1.034, 1.166)
	0.004 
	16.5% (7.2%, 39.0%)

	METS-IR
	SBP
	1.112 (1.040, 1.184)
	<0.001
	1.016 (1.008, 1.026)
	<0.001
	1.096 (1.029, 1.168)
	0.006 
	15.2% (6.7%, 40.3%)

	TyG
	SBP
	1.085 (1.018, 1.162)
	0.016
	1.018 (1.009, 1.028)
	<0.001
	1.067 (1.000, 1.139)
	0.051 
	21.7% (8.2%, 80.2%)

	BMI
	DBP
	1.254 (1.175, 1.336)
	<0.001
	1.019 (1.009, 1.031)
	<0.001
	1.234 (1.156, 1.318)
	<0.001
	8.3% (3.7%, 15.2%)

	WC
	DBP
	1.268 (1.189, 1.353)
	<0.001
	1.017 (1.008, 1.029)
	<0.001
	1.248 (1.169, 1.333)
	<0.001
	7.3% (3.2%, 13.1%)

	WHtR
	DBP
	1.224 (1.147, 1.314)
	<0.001
	1.020 (1.009, 1.032)
	0.001
	1.203 (1.123, 1.288)
	<0.001
	9.6% (4.3%, 17.8%)

	LAP
	DBP
	1.115 (1.052, 1.184)
	<0.001
	1.013 (1.007, 1.021)
	<0.001
	1.104 (1.040, 1.172)
	0.002 
	11.9% (5.4%, 29.1%)

	METS-IR
	DBP
	1.112 (1.040, 1.184)
	<0.001
	1.012 (1.006, 1.019)
	<0.001
	1.102 (1.034, 1.174)
	0.003 
	10.9% (4.5%, 29.6%)

	TyG
	DBP
	1.085 (1.018, 1.162)
	0.016
	1.015 (1.007, 1.023)
	<0.001
	1.071 (1.003, 1.143)
	0.039 
	17.8% (6.6%, 67.1%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. 

Table S6. Serial mediation analysis of the obesity–CVD association via arterial stiffness-first pathways (obesity →arterial stiffness→ hemodynamic load → CVD) in the CHARLS cohort(N=5,584;CVD=1,189).
	Exposure
	M1
	M2
	a1(β,95%CI）
	d21(β,95%CI）
	b2(β,95%CI）
	NIE(OR,95%CI)
	TE(OR,95%CI)
	MediationProportion

	BMI
	ePWV
	MAP
	0.226 (0.187,0.265)
	6.352 (6.014,6.690)
	1.016 (1.007,1.025)
	1.023 (1.010,1.037)
	1.273 (1.145,1.412)
	10.0% (4.1%,19.6%)

	WC
	ePWV
	MAP
	0.195 (0.158,0.233)
	6.345 (6.010,6.681)
	1.015 (1.006,1.024)
	1.018 (1.007,1.031)
	1.369 (1.238,1.509)
	5.9% (2.1%,11.0%)

	WHtR
	ePWV
	MAP
	0.210 (0.170,0.249)
	6.325 (5.989,6.660)
	1.015 (1.007,1.024)
	1.020 (1.008,1.033)
	1.303 (1.176,1.447)
	7.9% (3.0%,15.0%)

	LAP
	ePWV
	MAP
	0.124 (0.087,0.161)
	6.486 (6.152,6.821)
	1.016 (1.008,1.025)
	1.013 (1.006,1.022)
	1.207 (1.105,1.321)
	7.6% (2.8%,15.8%)

	METS-IR
	ePWV
	MAP
	0.126 (0.088,0.164)
	6.532 (6.196,6.868)
	1.017 (1.008,1.026)
	1.014 (1.006,1.023)
	1.198 (1.086,1.319)
	9.3% (3.1%,18.9%)

	TyG
	ePWV
	MAP
	0.138 (0.102,0.175)
	6.500 (6.164,6.836)
	1.017 (1.008,1.026)
	1.015 (1.007,1.025)
	1.179 (1.074,1.297)
	9.7% (3.8%,24.0%)

	BMI
	ePWV
	SBP
	0.230 (0.197,0.263)
	9.135 (8.661,9.609)
	1.010 (1.005,1.014)
	1.020 (1.011,1.031)
	1.262 (1.168,1.362)
	9.0% (4.2%,15.6%)

	WC
	ePWV
	SBP
	0.206 (0.173,0.238)
	9.080 (8.610,9.551)
	1.009 (1.004,1.014)
	1.017 (1.008,1.027)
	1.324 (1.220,1.434)
	6.1% (2.6%,10.4%)

	WHtR
	ePWV
	SBP
	0.223 (0.189,0.257)
	9.031 (8.561,9.501)
	1.009 (1.004,1.014)
	1.018 (1.009,1.029)
	1.288 (1.187,1.399)
	7.4% (3.3%,13.0%)

	LAP
	ePWV
	SBP
	0.138 (0.106,0.170)
	9.325 (8.856,9.794)
	1.010 (1.005,1.015)
	1.013 (1.007,1.020)
	1.154 (1.078,1.235)
	9.8% (4.2%,19.7%)

	METS-IR
	ePWV
	SBP
	0.142 (0.109,0.174)
	9.367 (8.897,9.837)
	1.010 (1.006,1.015)
	1.014 (1.007,1.021)
	1.159 (1.075,1.248)
	10.2% (4.3%,21.1%)

	TyG
	ePWV
	SBP
	0.150 (0.118,0.182)
	9.336 (8.866,9.806)
	1.010 (1.006,1.015)
	1.014 (1.008,1.022)
	1.156 (1.071,1.247)
	10.8% (4.6%,22.6%)

	BMI
	ePWV
	DBP
	0.230 (0.197,0.263)
	4.859 (4.567,5.151)
	1.007 (1.000,1.015)
	1.008 (1.000,1.016)
	1.262 (1.168,1.359)
	3.6% (-0.1%,8.0%)

	WC
	ePWV
	DBP
	0.206 (0.173,0.238)
	4.866 (4.576,5.157)
	1.006 (0.999,1.014)
	1.006 (0.999,1.014)
	1.324 (1.219,1.436)
	2.3% (-0.4%,5.7%)

	WHtR
	ePWV
	DBP
	0.223 (0.189,0.257)
	4.856 (4.565,5.147)
	1.007 (0.999,1.015)
	1.007 (0.999,1.016)
	1.288 (1.182,1.399)
	3.0% (-0.5%,7.0%)

	LAP
	ePWV
	DBP
	0.138 (0.106,0.170)
	5.004 (4.715,5.294)
	1.008 (1.001,1.016)
	1.006 (1.000,1.012)
	1.154 (1.078,1.232)
	4.2% (0.1%,10.4%)

	METS-IR
	ePWV
	DBP
	0.142 (0.109,0.174)
	5.046 (4.756,5.336)
	1.009 (1.001,1.016)
	1.006 (1.001,1.012)
	1.159 (1.073,1.249)
	4.7% (0.4%,11.3%)

	TyG
	ePWV
	DBP
	0.150 (0.118,0.182)
	5.014 (4.724,5.304)
	1.009 (1.001,1.016)
	1.006 (1.001,1.012)
	1.156 (1.073,1.246)
	4.8% (0.4%,11.3%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; M1, first-stage mediator; M2, second-stage mediator; a1, effect of exposure on M1; d21, effect of M1 on M2; b2, effect of M2 on outcome; NIE, indirect effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. 
Table S7. Serial mediation analysis of the obesity–CVD association via hemodynamic load-first pathways (obesity → hemodynamic load → arterial stiffness → CVD) in the CHARLS cohort(N=5,584;CVD=1,189).
	Exposure
	M1
	M2
	a1(β,95%CI）
	d21(β,95%CI）
	b2(β,95%CI）
	NIE(OR,95%CI)
	TE(OR,95%CI)
	Mediation Proportion

	BMI
	MAP
	ePWV
	2.900 (2.487,3.313)
	0.040 (0.038,0.042)
	1.099 (1.003,1.205)
	1.011 (1.001,1.022)
	1.262 (1.168,1.359)
	4.9% (0.3%,10.6%)

	WC
	MAP
	ePWV
	2.653 (2.248,3.059)
	0.040 (0.038,0.042)
	1.086 (0.991,1.191)
	1.009 (0.999,1.019)
	1.324 (1.219,1.436)
	3.2% (-0.2%,7.3%)

	WHtR
	MAP
	ePWV
	2.857 (2.430,3.284)
	0.040 (0.038,0.042)
	1.091 (0.995,1.196)
	1.010 (1.000,1.021)
	1.288 (1.182,1.399)
	4.1% (-0.1%,9.3%)

	LAP
	MAP
	ePWV
	1.783 (1.379,2.187)
	0.041 (0.039,0.043)
	1.114 (1.017,1.220)
	1.008 (1.001,1.015)
	1.154 (1.078,1.232)
	5.8% (0.7%,13.2%)

	METS-IR
	MAP
	ePWV
	1.794 (1.388,2.199)
	0.041 (0.040,0.043)
	1.118 (1.021,1.224)
	1.008 (1.001,1.016)
	1.159 (1.073,1.249)
	6.0% (0.8%,13.9%)

	TyG
	MAP
	ePWV
	1.982 (1.582,2.382)
	0.041 (0.039,0.043)
	1.118 (1.021,1.224)
	1.009 (1.002,1.017)
	1.156 (1.073,1.246)
	6.8% (1.4%,16.5%)

	BMI
	SBP
	ePWV
	4.289 (3.668,4.909)
	0.026 (0.024,0.027)
	1.114 (1.018,1.220)
	1.012 (1.002,1.023)
	1.262 (1.168,1.359)
	5.4% (1.0%,11.2%)

	WC
	SBP
	ePWV
	3.838 (3.228,4.448)
	0.026 (0.024,0.027)
	1.100 (1.005,1.205)
	1.009 (1.000,1.019)
	1.324 (1.219,1.436)
	3.4% (0.1%,7.5%)

	WHtR
	SBP
	ePWV
	4.136 (3.494,4.778)
	0.025 (0.024,0.027)
	1.106 (1.010,1.210)
	1.011 (1.001,1.021)
	1.288 (1.182,1.399)
	4.3% (0.5%,9.2%)

	LAP
	SBP
	ePWV
	2.660 (2.054,3.266)
	0.026 (0.025,0.028)
	1.130 (1.033,1.236)
	1.009 (1.002,1.016)
	1.154 (1.078,1.232)
	6.2% (1.3%,13.9%)

	METS-IR
	SBP
	ePWV
	2.713 (2.104,3.323)
	0.026 (0.025,0.028)
	1.134 (1.037,1.240)
	1.009 (1.002,1.016)
	1.159 (1.073,1.249)
	6.6% (1.6%,15.2%)

	TyG
	SBP
	ePWV
	2.918 (2.317,3.519)
	0.026 (0.025,0.028)
	1.134 (1.037,1.240)
	1.010 (1.002,1.017)
	1.156 (1.073,1.246)
	7.2% (1.7%,16.2%)

	BMI
	DBP
	ePWV
	2.206 (1.816,2.597)
	0.035 (0.033,0.037)
	1.111 (1.019,1.210)
	1.008 (1.001,1.015)
	1.262 (1.168,1.359)
	3.7% (0.6%,7.6%)

	WC
	DBP
	ePWV
	2.061 (1.678,2.444)
	0.035 (0.033,0.037)
	1.098 (1.007,1.197)
	1.007 (1.000,1.014)
	1.324 (1.219,1.436)
	2.5% (0.0%,5.3%)

	WHtR
	DBP
	ePWV
	2.218 (1.814,2.621)
	0.035 (0.033,0.037)
	1.104 (1.013,1.204)
	1.008 (1.001,1.015)
	1.288 (1.182,1.399)
	3.2% (0.5%,6.8%)

	LAP
	DBP
	ePWV
	1.344 (0.964,1.724)
	0.036 (0.034,0.039)
	1.130 (1.038,1.230)
	1.006 (1.002,1.011)
	1.154 (1.078,1.232)
	4.3% (1.1%,9.7%)

	METS-IR
	DBP
	ePWV
	1.334 (0.952,1.716)
	0.037 (0.034,0.039)
	1.133 (1.041,1.234)
	1.006 (1.002,1.011)
	1.159 (1.073,1.249)
	4.5% (1.2%,10.4%)

	TyG
	DBP
	ePWV
	1.515 (1.138,1.891)
	0.036 (0.034,0.039)
	1.134 (1.041,1.234)
	1.007 (1.002,1.012)
	1.156 (1.073,1.246)
	5.1% (1.2%,11.7%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; M1, first-stage mediator; M2, second-stage mediator; a1, effect of exposure on M1; d21, effect of M1 on M2; b2, effect of M2 on outcome; IE, indirect effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. 

Table S8. Associations between obesity and incident cardiovascular disease in ELSA cohort( N=1989, CVD=395)
	Exposure
	Outcome
	Association, OR (95% CI), N=1989

	
	
	Per 1-SD increase
	P value
	Tertile 1
	Tertile 2
	P value
	Tertile 3
	P value
	Ptrend

	BMI
	CVD
	1.166 (1.039, 1.309)
	0.009
	Ref
	1.511 (1.134, 2.012)
	0.004
	1.669 (1.246, 2.237)
	<0.001
	<0.001

	WC
	CVD
	1.208 (1.063, 1.373)
	0.004
	Ref
	1.227 (0.910, 1.655)
	0.180
	1.331 (0.969, 1.828)
	0.077
	0.051 

	WHtR
	CVD
	1.169 (1.037, 1.318)
	0.011
	Ref
	1.473 (1.105, 1.965)
	0.008
	1.368 (1.014, 1.846)
	0.041
	0.029 

	LAP
	CVD
	1.113 (0.998, 1.242)
	0.055 
	Ref
	1.198 (0.902, 1.591)
	0.221
	1.287 (0.963, 1.720)
	0.088
	0.056 

	METS-IR
	CVD
	1.057 (0.944, 1.185)
	0.336
	Ref
	1.082 (0.819, 1.429)
	0.580
	1.082 (0.800, 1.465)
	0.608
	0.060 

	TyG
	CVD
	1.110 (0.990, 1.244)
	0.073
	Ref
	1.241 (0.937, 1.644)
	0.131
	1.278 (0.962, 1.697)
	0.090
	0.070 


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. 








Table S9. Associations of obesity with arterial stiffness and hemodynamic load in ELSA cohort( N=1989, CVD=395).
	Exposure
	Mediator
	Association, β (95% CI)

	
	
	Per 1-SD increase
	P value
	Tertile 1
	Tertile 2
	P value
	Tertile 3
	P value
	Ptrend

	BMI
	ePWV
	0.162 (0.121, 0.203)
	<0.001
	Ref
	0.216 (0.120, 0.311)
	<0.001
	0.353 (0.256, 0.451)
	<0.001
	<0.001

	WC
	ePWV
	0.168 (0.123, 0.214)
	<0.001
	Ref
	0.236 (0.135, 0.336)
	<0.001
	0.357 (0.247, 0.466)
	<0.001
	<0.001

	WHtR
	ePWV
	0.177 (0.135, 0.219)
	<0.001
	Ref
	0.250 (0.153, 0.347)
	<0.001
	0.328 (0.226, 0.429)
	<0.001
	<0.001

	LAP
	ePWV
	0.089 (0.048, 0.130)
	<0.001
	Ref
	0.150 (0.053, 0.247)
	0.002
	0.257 (0.156, 0.358)
	<0.001
	<0.001

	METS-IR
	ePWV
	0.030 (-0.013, 0.073)
	0.167
	Ref
	0.034 (-0.063, 0.131)
	0.490
	0.052 (-0.054, 0.158)
	0.336
	0.375

	TyG
	ePWV
	0.064 (0.023, 0.104)
	0.001
	Ref
	0.175 (0.079, 0.272)
	<0.001
	0.159 (0.060, 0.257)
	0.001
	<0.001

	BMI
	MAP
	1.995 (1.487, 2.503)
	<0.001
	Ref
	2.879 (1.669, 4.089)
	<0.001
	4.380 (3.148, 5.611)
	<0.001
	<0.001

	WC
	MAP
	2.088 (1.516, 2.660)
	<0.001
	Ref
	3.044 (1.766, 4.321)
	<0.001
	4.430 (3.045, 5.815)
	<0.001
	<0.001

	WtHR
	MAP
	2.157 (1.625, 2.689)
	<0.001
	Ref
	3.252 (2.020, 4.485)
	<0.001
	3.968 (2.679, 5.256)
	<0.001
	<0.001

	LAP
	MAP
	1.074 (0.555, 1.594)
	<0.001
	Ref
	1.809 (0.578, 3.040)
	0.003
	3.173 (1.897, 4.449)
	<0.001
	<0.001

	METS-IR
	MAP
	0.422 (-0.117, 0.960)
	0.124
	Ref
	0.527 (-0.698, 1.751)
	0.399
	0.848 (-0.496, 2.193)
	0.216
	0.223

	TyG
	MAP
	0.818 (0.307, 1.330)
	0.001
	Ref
	2.190 (0.968, 3.412)
	<0.001
	1.992 (0.749, 3.235)
	0.001
	<0.001

	BMI
	SBP
	2.688 (1.912, 3.464)
	<0.001
	Ref
	4.007 (2.160, 5.854)
	<0.001
	6.062 (4.182, 7.941)
	<0.001
	<0.001

	WC
	SBP
	2.785 (1.912, 3.657)
	<0.001
	Ref
	4.331 (2.382, 6.281)
	<0.001
	5.724 (3.611, 7.837)
	<0.001
	<0.001

	WHtR
	SBP
	3.000 (2.189, 3.812)
	<0.001
	Ref
	4.754 (2.876, 6.632)
	<0.001
	5.423 (3.458, 7.387)
	<0.001
	<0.001

	LAP
	SBP
	1.566 (0.775, 2.357)
	<0.001
	Ref
	2.820 (0.948, 4.693)
	0.002
	4.897 (2.956, 6.838)
	<0.001
	<0.001

	METS-IR
	SBP
	0.550 (-0.269, 1.369)
	0.187
	Ref
	0.180 (-1.684, 2.043)
	0.850
	0.646 (-1.400, 2.693)
	0.536
	0.441

	TyG
	SBP
	1.483 (0.706, 2.261)
	<0.001
	Ref
	3.049 (1.191, 4.907)
	<0.001
	3.794 (1.904, 5.685)
	<0.001
	<0.001

	BMI
	DBP
	1.649 (1.201, 2.096)
	<0.001
	Ref
	2.315 (1.248, 3.382)
	<0.001
	3.538 (2.453, 4.624)
	<0.001
	<0.001

	WC
	DBP
	1.739 (1.235, 2.244)
	<0.001
	Ref
	2.400 (1.274, 3.526)
	<0.001
	3.783 (2.562, 5.003)
	<0.001
	<0.001

	WHtR
	DBP
	1.736 (1.266, 2.205)
	<0.001
	Ref
	2.502 (1.415, 3.589)
	<0.001
	3.240 (2.104, 4.377)
	<0.001
	<0.001

	LAP
	DBP
	0.828 (0.370, 1.286)
	<0.001
	Ref
	1.303 (0.217, 2.389)
	0.019
	2.311 (1.186, 3.436)
	<0.001
	<0.001

	METS-IR
	DBP
	0.357 (-0.117, 0.831)
	0.139
	Ref
	0.700 (-0.378, 1.778)
	0.203
	0.949 (-0.234, 2.133)
	0.116
	0.22

	TyG
	DBP
	0.486 (0.035, 0.937)
	0.029
	Ref
	1.761 (0.684, 2.838)
	0.001
	1.090 (-0.005, 2.186)
	0.051
	0.052


Abbreviations:​β, standardized regression coefficient; CI, confidence interval; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio;LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. Tertile 1 serves as the reference group for categorical analyses.
Table S10. Associations of arterial stiffness and hemodynamic load with incident cardiovascular disease in ELSA cohort( N=1989, CVD=395).
	Exposure
	Outcome
	Association, OR (95% CI)

	
	
	Per unit increase 
	P value
	Tertile 1
	Tertile 2
	P value
	Tertile 3
	P value
	Ptrend

	ePWV
	CVD
	1.160 (1.024, 1.314)
	0.017
	Ref
	1.613 (1.175, 2.214)
	0.003
	1.732 (1.126, 2.664)
	0.014
	0.010

	MAP
	CVD
	1.013 (1.003, 1.023)
	0.008
	Ref
	1.300 (0.983, 1.718)
	0.066
	1.377 (1.043, 1.817)
	0.018
	0.019

	SBP
	CVD
	1.010 (1.003, 1.016)
	0.003
	Ref
	1.286 (0.970, 1.704)
	0.077
	1.377 (1.038, 1.827)
	0.023
	0.024

	DBP
	CVD
	1.011 (1.000, 1.022)
	0.053
	Ref
	0.922 (0.697, 1.218)
	0.565
	1.121 (0.854, 1.473)
	0.400
	0.409


Abbreviation: OR, odds ratio; CI, confidence interval; ePWV,estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; CVD, cardiovascular disease.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. Tertile 1 serves as the reference group for categorical analyses.Tertile 1 serves as the reference group for categorical analyses. 
 







Table S11:Causal mediation analysis of the associations between obesity indices and incident cardiovascular disease in the ELSA cohort( N=1989, CVD=395).
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.166 (1.032, 1.315)
	0.005
	1.022 (1.001, 1.048)
	0.045
	1.144 (1.015, 1.289)
	0.0275
	14.2% (-0.3%, 68.8%)

	WC
	ePWV
	1.202 (1.050, 1.370)
	0.002
	1.023 (1.000, 1.048)
	0.056
	1.178 (1.032, 1.346)
	0.0153
	

	WHtR
	ePWV
	1.165 (1.033, 1.315)
	0.005
	1.024 (1.001, 1.049)
	0.047
	1.140 (1.008, 1.291)
	0.0377
	15.6% (-0.7%, 79.9%)

	LAP
	ePWV
	1.163 (1.036, 1.303)
	0.04
	1.014 (1.002, 1.029)
	0.032
	1.151 (1.026, 1.290)
	0.0163
	9.3% (0.4%, 39.1%)

	METS-IR
	ePWV
	1.065 (0.950, 1.191)
	0.069
	1.005 (0.999, 1.017)
	0.129
	1.059 (0.945, 1.187)
	0.3223
	

	TyG
	ePWV
	1.162 (1.034, 1.314)
	0.057
	1.010 (1.001, 1.023)
	0.029
	1.154 (1.024, 1.300)
	0.0192
	6.7% (0.1%, 31.8%)

	BMI
	MAP
	1.166 (1.038, 1.311)
	0.009
	1.025 (1.006, 1.048)
	0.014
	1.141 (1.013, 1.286)
	0.0303
	16.1% (3.1%, 65.5%)

	WC
	MAP
	1.202 (1.051, 1.360)
	0.006
	1.026 (1.004, 1.052)
	0.013
	1.175 (1.029, 1.342)
	0.0169
	14.1% (1.9%, 54.6%)

	WHtR
	MAP
	1.165 (1.030, 1.317)
	0.02
	1.027 (1.004, 1.051)
	0.014
	1.138 (1.005, 1.288)
	0.0409
	17.4% (1.7%, 80.1%)

	LAP
	MAP
	1.163 (1.036, 1.298)
	0.01
	1.016 (1.003, 1.033)
	0.013
	1.150 (1.025, 1.289)
	0.0172
	10.4% (1.4%, 43.1%)

	METS-IR
	MAP
	1.065 (0.954, 1.194)
	0.266
	1.007 (0.999, 1.017)
	0.097
	1.058 (0.944, 1.185)
	0.3348
	

	TyG
	MAP
	1.162 (1.036, 1.315)
	0.015
	1.012 (1.002, 1.027)
	0.011
	1.152 (1.022, 1.298)
	0.0205
	7.8% (1.2%, 35.8%)

	BMI
	SBP
	1.166 (1.037, 1.308)
	0.009
	1.024 (1.006, 1.044)
	0.007
	1.143 (1.014, 1.287)
	0.0285
	15.5% (3.4%, 66.7%)

	WC
	SBP
	1.202 (1.059, 1.362)
	0.005
	1.026 (1.006, 1.050)
	0.015
	1.176 (1.030, 1.343)
	0.0166
	14.0% (3.1%, 50.2%)

	WHtR
	SBP
	1.165 (1.028, 1.308)
	0.009
	1.028 (1.007, 1.049)
	0.004
	1.137 (1.005, 1.287)
	0.0419
	17.9% (3.8%, 88.0%)

	LAP
	SBP
	1.163 (1.044, 1.298)
	0.008
	1.017 (1.004, 1.033)
	0.01
	1.149 (1.024, 1.289)
	0.0178
	10.8% (1.9%, 40.3%)

	METS-IR
	SBP
	1.065 (0.947, 1.197)
	0.301
	1.007 (0.999, 1.018)
	0.099
	1.057 (0.944, 1.185)
	0.3365
	

	TyG
	SBP
	1.162 (1.032, 1.310)
	0.01
	1.015 (1.004, 1.029)
	0.004
	1.148 (1.018, 1.294)
	0.024
	9.7% (2.1%, 44.0%)

	BMI
	DBP
	1.166 (1.041, 1.313)
	0.013
	1.017 (0.998, 1.038)
	0.079
	1.148 (1.019, 1.293)
	0.0231
	

	WC
	DBP
	1.202 (1.054, 1.370)
	0.004
	1.018 (0.998, 1.040)
	0.081
	1.184 (1.037, 1.351)
	0.0125
	

	WHtR
	DBP
	1.165 (1.028, 1.310)
	0.017
	1.018 (0.997, 1.040)
	0.089
	1.147 (1.014, 1.297)
	0.0293
	

	LAP
	DBP
	1.163 (1.035, 1.299)
	0.013
	1.010 (1.000, 1.025)
	0.049
	1.154 (1.029, 1.294)
	0.014
	6.8% (-0.4%, 31.4%)

	METS-IR
	DBP
	1.065 (0.952, 1.195)
	0.287
	1.004 (0.998, 1.014)
	0.159
	1.060 (0.946, 1.188)
	0.3152
	

	TyG
	DBP
	1.162 (1.033, 1.309)
	0.01
	1.006 (1.000, 1.017)
	0.071
	1.157 (1.027, 1.304)
	0.0163
	


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.


Table S12:Sensitivity analysis of the causal mediation of the obesity–CVD association using non-parametric bootstrap with 2,000 resamples in the CHARLS cohort(N=5,584;CVD=1,189).
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.256 (1.180, 1.343)
	<0.001
	1.020 (1.005, 1.035)
	0.014 
	1.234 (1.155, 1.318)
	<0.001
	8.5% (2.1%, 16.6%)

	WC
	ePWV
	1.269 (1.186, 1.352)
	<0.001
	1.018 (1.005, 1.031)
	0.003 
	1.248 (1.168, 1.334)
	<0.001
	7.3% (1.8%, 14.0%)

	WHtR
	ePWV
	1.225 (1.139, 1.310)
	<0.001
	1.021 (1.007, 1.035)
	0.007 
	1.201 (1.121, 1.288)
	<0.001
	10.1% (3.2%, 20.4%)

	LAP
	ePWV
	1.115 (1.057, 1.181)
	0.003 
	1.015 (1.006, 1.025)
	<0.001
	1.101 (1.037, 1.170)
	0.002 
	13.7% (5.4%, 32.8%)

	METS-IR
	ePWV
	1.113 (1.046, 1.184)
	0.005 
	1.014 (1.005, 1.022)
	<0.001
	1.100 (1.033, 1.172)
	0.004 
	12.6% (4.7%, 33.4%)

	TyG
	ePWV
	1.087 (1.014, 1.159)
	0.026 
	1.015 (1.007, 1.025)
	<0.001
	1.072 (1.004, 1.144)
	0.036 
	18.2% (5.9%, 64.8%)

	BMI
	MAP
	1.256 (1.180, 1.343)
	<0.001
	1.028 (1.013, 1.043)
	<0.001
	1.225 (1.147, 1.309)
	<0.001
	11.9% (5.3%, 20.6%)

	WC
	MAP
	1.269 (1.186, 1.352)
	<0.001
	1.025 (1.012, 1.039)
	<0.001
	1.240 (1.161, 1.325)
	<0.001
	10.4% (4.9%, 17.7%)

	WHtR
	MAP
	1.225 (1.139, 1.310)
	<0.001
	1.029 (1.014, 1.043)
	<0.001
	1.193 (1.113, 1.279)
	<0.001
	13.9% (6.4%, 25.8%)

	LAP
	MAP
	1.115 (1.057, 1.181)
	0.003 
	1.020 (1.011, 1.031)
	<0.001
	1.098 (1.033, 1.166)
	0.004 
	18.1% (8.9%, 41.3%)

	METS-IR
	MAP
	1.113 (1.046, 1.184)
	0.005 
	1.018 (1.009, 1.027)
	<0.001
	1.096 (1.029, 1.168)
	0.005 
	16.5% (7.4%, 41.9%)

	TyG
	MAP
	1.087 (1.014, 1.159)
	0.026 
	1.021 (1.012, 1.032)
	<0.001
	1.066 (0.999, 1.138)
	0.054 
	24.9% (10.0%, 97.4%)

	BMI
	SBP
	1.256 (1.180, 1.343)
	<0.001
	1.024 (1.009, 1.040)
	<0.001
	1.229 (1.150, 1.313)
	<0.001
	10.2% (3.6%, 18.7%)

	WC
	SBP
	1.269 (1.186, 1.352)
	<0.001
	1.021 (1.008, 1.035)
	0.002 
	1.244 (1.164, 1.329)
	<0.001
	8.7% (3.3%, 16.1%)

	WHtR
	SBP
	1.225 (1.139, 1.310)
	<0.001
	1.024 (1.010, 1.039)
	<0.001
	1.197 (1.116, 1.283)
	<0.001
	11.9% (5.1%, 22.5%)

	LAP
	SBP
	1.115 (1.057, 1.181)
	0.003 
	1.018 (1.009, 1.029)
	<0.001
	1.098 (1.034, 1.167)
	0.003 
	16.4% (7.3%, 39.7%)

	METS-IR
	SBP
	1.113 (1.046, 1.184)
	0.005 
	1.016 (1.008, 1.025)
	<0.001
	1.097 (1.030, 1.169)
	0.005 
	15.0% (5.9%, 39.0%)

	TyG
	SBP
	1.087 (1.014, 1.159)
	0.026 
	1.018 (1.009, 1.028)
	<0.001
	1.069 (1.002, 1.141)
	0.045 
	21.2% (7.8%, 77.6%)

	BMI
	DBP
	1.256 (1.180, 1.343)
	<0.001
	1.019 (1.008, 1.031)
	<0.001
	1.236 (1.157, 1.319)
	<0.001
	8.2% (3.1%, 14.7%)

	WC
	DBP
	1.269 (1.186, 1.352)
	<0.001
	1.017 (1.008, 1.029)
	<0.001
	1.250 (1.170, 1.335)
	<0.001
	7.2% (3.0%, 12.7%)

	WHtR
	DBP
	1.225 (1.139, 1.310)
	<0.001
	1.019 (1.008, 1.033)
	0.002 
	1.204 (1.124, 1.289)
	<0.001
	9.5% (3.8%, 18.3%)

	LAP
	DBP
	1.115 (1.057, 1.181)
	0.003 
	1.013 (1.006, 1.022)
	<0.001
	1.104 (1.040, 1.173)
	0.002 
	11.7% (4.9%, 27.9%)

	METS-IR
	DBP
	1.113 (1.046, 1.184)
	0.005 
	1.012 (1.005, 1.019)
	<0.001
	1.103 (1.035, 1.175)
	0.003 
	10.7% (4.4%, 27.7%)

	TyG
	DBP
	1.087 (1.014, 1.159)
	0.026 
	1.015 (1.007, 1.023)
	<0.001
	1.073 (1.006, 1.145)
	0.033 
	17.3% (6.2%, 66.2%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.


Table S13 Sensitivity analysis to mitigate reverse causation by excluding participants with CVD onset within 2 years of follow-up in the CHARLS cohort(N=4,820;CVD=844).
	Exposure
	mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.262 (1.167, 1.361)
	<0.001
	1.020 (1.002, 1.039)
	0.033
	1.240 (1.145, 1.342)
	<0.001
	8.4% (0.8%, 18.3%)

	WC
	ePWV
	1.323 (1.219, 1.432)
	<0.001
	1.017 (1.002, 1.033)
	0.033
	1.302 (1.201, 1.412)
	<0.001
	5.9% (0.6%, 12.6%)

	WHtR
	ePWV
	1.286 (1.185, 1.398)
	<0.001
	1.019 (1.002, 1.037)
	0.033
	1.263 (1.161, 1.375)
	<0.001
	7.6% (0.8%, 16.8%)

	LAP
	ePWV
	1.155 (1.079, 1.242)
	<0.001
	1.015 (1.005, 1.027)
	0.008
	1.142 (1.065, 1.225)
	<0.001
	10.5% (3.5%, 24.4%)

	METS-IR
	ePWV
	1.159 (1.075, 1.252)
	0.001
	1.016 (1.005, 1.028)
	0.008
	1.143 (1.060, 1.234)
	<0.001
	10.5% (3.3%, 25.0%)

	TyG
	ePWV
	1.157 (1.068, 1.248)
	<0.001
	1.017 (1.004, 1.030)
	0.008
	1.140 (1.054, 1.233)
	0.001
	11.2% (3.0%, 31.5%)

	BMI
	MAP
	1.262 (1.167, 1.361)
	<0.001
	1.028 (1.011, 1.047)
	0.001
	1.231 (1.138, 1.332)
	<0.001
	11.7% (4.3%, 22.8%)

	WC
	MAP
	1.323 (1.219, 1.432)
	<0.001
	1.024 (1.009, 1.041)
	0.001
	1.294 (1.193, 1.403)
	<0.001
	8.5% (3.3%, 16.2%)

	WHtR
	MAP
	1.286 (1.185, 1.398)
	<0.001
	1.027 (1.010, 1.046)
	0.001
	1.254 (1.152, 1.365)
	<0.001
	10.7% (3.8%, 20.0%)

	LAP
	MAP
	1.155 (1.079, 1.242)
	<0.001
	1.020 (1.010, 1.032)
	<0.001
	1.138 (1.061, 1.220)
	<0.001
	14.0% (5.9%, 30.0%)

	METS-IR
	MAP
	1.159 (1.075, 1.252)
	0.001
	1.020 (1.010, 1.034)
	<0.001
	1.139 (1.055, 1.229)
	0.001
	13.7% (6.0%, 32.2%)

	TyG
	MAP
	1.157 (1.068, 1.248)
	<0.001
	1.022 (1.010, 1.036)
	0.001
	1.134 (1.049, 1.226)
	0.002
	15.2% (6.4%, 37.2%)

	BMI
	SBP
	1.262 (1.167, 1.361)
	<0.001
	1.023 (1.007, 1.042)
	0.007
	1.236 (1.142, 1.338)
	<0.001
	9.7% (2.7%, 20.2%)

	WC
	SBP
	1.323 (1.219, 1.432)
	<0.001
	1.019 (1.005, 1.036)
	0.007
	1.299 (1.198, 1.408)
	<0.001
	6.9% (1.9%, 14.1%)

	WHtR
	SBP
	1.286 (1.185, 1.398)
	<0.001
	1.022 (1.006, 1.040)
	0.009
	1.259 (1.157, 1.370)
	<0.001
	8.7% (2.5%, 17.4%)

	LAP
	SBP
	1.155 (1.079, 1.242)
	<0.001
	1.018 (1.007, 1.030)
	0.003
	1.140 (1.063, 1.222)
	<0.001
	12.0% (4.6%, 27.1%)

	METS-IR
	SBP
	1.159 (1.075, 1.252)
	0.001
	1.018 (1.007, 1.030)
	0.006
	1.141 (1.057, 1.231)
	<0.001
	11.9% (4.2%, 29.0%)

	TyG
	SBP
	1.157 (1.068, 1.248)
	<0.001
	1.019 (1.007, 1.033)
	0.003
	1.137 (1.051, 1.229)
	0.001
	13.0% (4.7%, 33.0%)

	BMI
	DBP
	1.262 (1.167, 1.361)
	<0.001
	1.020 (1.007, 1.035)
	0.003
	1.240 (1.147, 1.341)
	<0.001
	8.4% (2.6%, 17.1%)

	WC
	DBP
	1.323 (1.219, 1.432)
	<0.001
	1.017 (1.005, 1.032)
	0.005
	1.302 (1.201, 1.412)
	<0.001
	6.2% (2.0%, 12.5%)

	WHtR
	DBP
	1.286 (1.185, 1.398)
	<0.001
	1.020 (1.006, 1.035)
	0.006
	1.263 (1.162, 1.374)
	<0.001
	7.7% (2.4%, 15.3%)

	LAP
	DBP
	1.155 (1.079, 1.242)
	<0.001
	1.014 (1.005, 1.024)
	0.002
	1.144 (1.067, 1.226)
	<0.001
	9.7% (3.7%, 22.2%)

	METS-IR
	DBP
	1.159 (1.075, 1.252)
	0.001
	1.014 (1.006, 1.024)
	0.002
	1.146 (1.062, 1.236)
	<0.001
	9.4% (3.4%, 23.3%)

	TyG
	DBP
	1.157 (1.068, 1.248)
	<0.001
	1.016 (1.006, 1.027)
	0.002
	1.141 (1.056, 1.234)
	<0.001
	10.7% (4.0%, 27.0%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer. 


Table S14  Sensitivity analysis for the causal mediation of the obesity–CVD association with mediators measured at Wave 3 in the CHARLS cohort(N=5189, CVD=929)
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.232 (1.150, 1.320)
	<0.001
	1.038 (1.020, 1.057)
	<0.001
	1.194 (1.112, 1.282)
	<0.001
	17.8% (8.7%, 32.0%)

	WC
	ePWV
	1.301 (1.210, 1.404)
	<0.001
	1.035 (1.017, 1.056)
	<0.001
	1.260 (1.170, 1.357)
	<0.001
	13.2% (6.3%, 22.9%)

	WHtR
	ePWV
	1.255 (1.169, 1.355)
	<0.001
	1.041 (1.021, 1.062)
	<0.001
	1.209 (1.119, 1.307)
	<0.001
	17.5% (8.5%, 30.1%)

	LAP
	ePWV
	1.147 (1.079, 1.223)
	<0.001
	1.030 (1.017, 1.044)
	<0.001
	1.120 (1.051, 1.193)
	0.001 
	21.3% (10.6%, 43.8%)

	METS-IR
	ePWV
	1.141 (1.064, 1.224)
	0.001
	1.025 (1.015, 1.038)
	<0.001
	1.116 (1.041, 1.196)
	0.002 
	19.0% (9.8%, 42.0%)

	TyG
	ePWV
	1.144 (1.066, 1.222)
	0.001
	1.026 (1.014, 1.039)
	<0.001
	1.117 (1.041, 1.199)
	0.002 
	18.9% (9.2%, 44.4%)

	BMI
	MAP
	1.232 (1.150, 1.320)
	<0.001
	1.044 (1.027, 1.064)
	<0.001
	1.188 (1.106, 1.276)
	<0.001
	20.7% (11.5%, 36.1%)

	WC
	MAP
	1.301 (1.210, 1.404)
	<0.001
	1.042 (1.024, 1.063)
	<0.001
	1.252 (1.163, 1.348)
	<0.001
	15.7% (8.5%, 26.2%)

	WHtR
	MAP
	1.255 (1.169, 1.355)
	<0.001
	1.048 (1.027, 1.069)
	<0.001
	1.201 (1.111, 1.299)
	<0.001
	20.6% (11.1%, 33.8%)

	LAP
	MAP
	1.147 (1.079, 1.223)
	<0.001
	1.035 (1.022, 1.050)
	<0.001
	1.116 (1.047, 1.189)
	0.001 
	24.8% (13.5%, 48.3%)

	METS-IR
	MAP
	1.141 (1.064, 1.224)
	0.001
	1.029 (1.018, 1.042)
	<0.001
	1.112 (1.037, 1.192)
	0.003 
	21.8% (11.6%, 50.4%)

	TyG
	MAP
	1.144 (1.066, 1.222)
	0.001
	1.031 (1.019, 1.044)
	<0.001
	1.112 (1.036, 1.193)
	0.003 
	22.6% (11.9%, 49.4%)

	BMI
	SBP
	1.232 (1.150, 1.320)
	<0.001
	1.047 (1.030, 1.065)
	<0.001
	1.185 (1.104, 1.273)
	<0.001
	21.9% (13.2%, 36.5%)

	WC
	SBP
	1.301 (1.210, 1.404)
	<0.001
	1.046 (1.029, 1.066)
	<0.001
	1.247 (1.158, 1.343)
	<0.001
	17.2% (10.3%, 27.6%)

	WHtR
	SBP
	1.255 (1.169, 1.355)
	<0.001
	1.053 (1.033, 1.074)
	<0.001
	1.195 (1.106, 1.292)
	<0.001
	22.7% (13.4%, 37.2%)

	LAP
	SBP
	1.147 (1.079, 1.223)
	<0.001
	1.037 (1.024, 1.052)
	<0.001
	1.113 (1.044, 1.186)
	0.002 
	26.6% (14.8%, 51.7%)

	METS-IR
	SBP
	1.141 (1.064, 1.224)
	0.001
	1.033 (1.022, 1.047)
	<0.001
	1.107 (1.032, 1.186)
	0.005 
	24.8% (13.4%, 54.7%)

	TyG
	SBP
	1.144 (1.066, 1.222)
	0.001
	1.034 (1.022, 1.048)
	<0.001
	1.108 (1.032, 1.189)
	0.005 
	24.8% (13.8%, 54.1%)

	BMI
	DBP
	1.232 (1.150, 1.320)
	<0.001
	1.026 (1.011, 1.044)
	<0.001
	1.205 (1.123, 1.294)
	<0.001
	12.5% (5.1%, 23.7%)

	WC
	DBP
	1.301 (1.210, 1.404)
	<0.001
	1.024 (1.009, 1.041)
	0.002
	1.273 (1.182, 1.370)
	<0.001
	9.1% (3.3%, 17.1%)

	WHtR
	DBP
	1.255 (1.169, 1.355)
	<0.001
	1.027 (1.010, 1.045)
	<0.001
	1.224 (1.133, 1.322)
	<0.001
	11.9% (4.5%, 21.4%)

	LAP
	DBP
	1.147 (1.079, 1.223)
	<0.001
	1.021 (1.011, 1.033)
	<0.001
	1.128 (1.059, 1.201)
	<0.001
	15.1% (6.9%, 31.3%)

	METS-IR
	DBP
	1.141 (1.064, 1.224)
	0.001
	1.017 (1.008, 1.027)
	<0.001
	1.125 (1.050, 1.205)
	0.001 
	12.5% (5.8%, 29.5%)

	TyG
	DBP
	1.144 (1.066, 1.222)
	0.001
	1.018 (1.009, 1.029)
	<0.001
	1.125 (1.049, 1.207)
	0.001 
	13.5% (5.9%, 31.7%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
Table S15. Associations of obesity indices categorized by quartiles with CVD risk using logistic regression in the CHARLS cohort
	Obesity
	Tertile1
	Tertile2
	Tertile3
	Tertile4
	Ptrend

	BMI
	ref
	1.292 (1.064,1.568)
	1.217 (0.999,1.482)
	2.017 (1.664,2.444)
	<0.001

	WC
	ref
	1.112 (0.916,1.351)
	1.263 (1.042,1.531)
	1.833 (1.523,2.206)
	<0.001

	WtHR
	ref
	1.151 (0.945,1.402)
	1.340 (1.102,1.629)
	1.718 (1.412,2.090)
	<0.001

	LAP
	ref
	1.147 (0.941,1.397)
	1.326 (1.089,1.615)
	1.619 (1.332,1.970)
	<0.001

	METSIR
	ref
	1.012 (0.837,1.223)
	1.182 (0.981,1.424)
	1.287 (1.069,1.549)
	0.002

	TyG
	ref
	1.033 (0.855,1.247)
	1.170 (0.971,1.408)
	1.166 (0.968,1.406)
	0.052


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index.

Table S16 Clinical classification thresholds for hemodynamic load and arterial stiffness indicators in the CHARLS cohort.
	Obesity indices
	Tertile1
	Tertile2
	Tertile3

	ePWV
	<10m/s
	>=10m/s
	-

	MAP
	<65mmhg
	65-105mmhg
	>=105mmhg

	Systolic pressure
	<120mmhg
	120-139
	>=140mmhg

	Diastolic pressure
	<80
	80-89
	>=90


Abbreviations: ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table S17. Associations of  hemodynamic load and arterial stiffness indicators classified by clinical thresholds with CVD risk using logistic regression in the CHARLS cohort.
	Obesity indices
	
	Tertile1
	Tertile2
	Tertile3

	ePWV
	CVD
	ref
	1.420 (1.191, 1.694)
	-

	MAP
	CVD
	ref
	0.364(0.085, 1.562)
	1.404 (1.202, 1.640)

	Systolic pressure
	CVD
	ref
	1.221 (1.039, 1.434)
	1.484 (1.256, 1.754)

	Diastolic pressure
	CVD
	ref
	1.258 (1.072, 1.477)
	1.705 (1.411, 2.059)


Abbreviations: ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.




Table S18 Sensitivity analysis for the causal mediation of the obesity–CVD association with additional adjustment for glucose-lowering and lipid-lowering medications in the CHARLS cohort(N=5,584;CVD=1,189)
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.231 (1.154, 1.316)
	<0.001
	1.020 (1.006, 1.035)
	0.007 
	1.209 (1.131, 1.292)
	<0.001
	9.5% (2.6%, 18.8%)

	WC
	ePWV
	1.242 (1.166, 1.330)
	<0.001
	1.018 (1.006, 1.031)
	0.005 
	1.221 (1.142, 1.306)
	<0.001
	8.2% (2.6%, 15.7%)

	WHtR
	ePWV
	1.199 (1.118, 1.283)
	<0.001
	1.021 (1.007, 1.035)
	0.005 
	1.176 (1.097, 1.261)
	<0.001
	11.4% (3.7%, 22.6%)

	LAP
	ePWV
	1.090 (1.026, 1.162)
	0.008 
	1.015 (1.007, 1.025)
	0.002
	1.077 (1.012, 1.145)
	0.029 
	17.2% (6.4%, 55.8%)

	METS-IR
	ePWV
	1.083 (1.014, 1.157)
	0.029 
	1.013 (1.006, 1.022)
	<0.001
	1.071 (1.003, 1.142)
	0.048 
	16.7% (5.2%, 77.8%)

	TyG
	ePWV
	1.055 (0.987, 1.124)
	0.105 
	1.015 (1.007, 1.025)
	<0.001
	1.040 (0.973, 1.111)
	0.251 
	

	BMI
	MAP
	1.231 (1.154, 1.316)
	<0.001
	1.027 (1.012, 1.042)
	0.001
	1.201 (1.124, 1.284)
	<0.001
	13.0% (5.6%, 22.9%)

	WC
	MAP
	1.242 (1.166, 1.330)
	<0.001
	1.025 (1.012, 1.038)
	<0.001
	1.214 (1.135, 1.298)
	<0.001
	11.3% (5.1%, 19.6%)

	WHtR
	MAP
	1.199 (1.118, 1.283)
	<0.001
	1.028 (1.014, 1.044)
	<0.001
	1.168 (1.089, 1.253)
	<0.001
	15.4% (7.3%, 28.7%)

	LAP
	MAP
	1.090 (1.026, 1.162)
	0.008 
	1.019 (1.011, 1.029)
	<0.001
	1.073 (1.009, 1.142)
	0.038 
	22.1% (9.8%, 71.9%)

	METS-IR
	MAP
	1.083 (1.014, 1.157)
	0.029 
	1.017 (1.009, 1.026)
	<0.001
	1.067 (1.000, 1.139)
	0.060 
	21.3% (8.2%, 77.6%)

	TyG
	MAP
	1.055 (0.987, 1.124)
	0.105
	1.021 (1.012, 1.031)
	<0.001
	1.035 (0.968, 1.106)
	0.315 
	

	BMI
	SBP
	1.231 (1.155, 1.313)
	<0.001
	1.023 (1.008, 1.038)
	0.003
	1.205 (1.128, 1.289)
	<0.001
	10.9% (3.6%, 19.9%)

	WC
	SBP
	1.242 (1.162, 1.321)
	<0.001
	1.020 (1.008, 1.033)
	0.001 
	1.218 (1.139, 1.303)
	<0.001
	9.3% (3.5%, 17.3%)

	WHtR
	SBP
	1.199 (1.120, 1.280)
	<0.001
	1.024 (1.010, 1.038)
	<0.001
	1.173 (1.093, 1.258)
	<0.001
	12.8% (5.1%, 25.7%)

	LAP
	SBP
	1.090 (1.024, 1.157)
	0.006
	1.017 (1.008, 1.026)
	<0.001
	1.075 (1.010, 1.143)
	0.034 
	19.5% (7.6%, 69.2%)

	METS-IR
	SBP
	1.083 (1.014, 1.156)
	0.022 
	1.015 (1.008, 1.023)
	<0.001
	1.069 (1.001, 1.141)
	0.055 
	18.7% (6.8%, 85.2%)

	TyG
	SBP
	1.055 (0.987, 1.125)
	0.124
	1.017 (1.009, 1.026)
	<0.001
	1.038 (0.971, 1.110)
	0.270 
	

	BMI
	DBP
	1.231 (1.155, 1.313)
	<0.001
	1.019 (1.009, 1.031)
	<0.001
	1.211 (1.133, 1.294)
	<0.001
	9.1% (3.9%, 17.1%)

	WC
	DBP
	1.242 (1.162, 1.321)
	<0.001
	1.018 (1.007, 1.028)
	<0.001
	1.223 (1.144, 1.307)
	<0.001
	8.1% (3.4%, 15.0%)

	WHtR
	DBP
	1.199 (1.120, 1.280)
	<0.001
	1.020 (1.009, 1.031)
	<0.001
	1.178 (1.099, 1.263)
	<0.001
	10.8% (4.6%, 20.8%)

	LAP
	DBP
	1.090 (1.024, 1.157)
	0.006
	1.013 (1.007, 1.021)
	<0.001
	1.079 (1.015, 1.148)
	0.023 
	14.8% (6.0%, 54.4%)

	METS-IR
	DBP
	1.083 (1.014, 1.156)
	0.022 
	1.012 (1.006, 1.018)
	<0.001
	1.073 (1.006, 1.145)
	0.040 
	14.3% (5.2%, 64.4%)

	TyG
	DBP
	1.055 (0.987, 1.125)
	0.124
	1.015 (1.008, 1.023)
	<0.001
	1.041 (0.974, 1.112)
	0.242 
	


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, history of cancer, glucose-lowering and lipid-lowering medications.

Table S19 Sensitivity analysis for the causal mediation of the obesity–CVD association using complete-case analysis in the CHARLS cohort(N=4,881; CVD=1,120).
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.252 (1.164, 1.345)
	<0.001
	1.028 (1.012, 1.046)
	<0.001
	1.221 (1.133, 1.315)
	<0.001
	12.2% (5.0%, 22.6%)

	WC
	ePWV
	1.289 (1.199, 1.388)
	<0.001
	1.024 (1.009, 1.040)
	<0.001
	1.261 (1.171, 1.357)
	<0.001
	9.3% (3.5%, 17.2%)

	WHtR
	ePWV
	1.240 (1.155, 1.341)
	<0.001
	1.027 (1.011, 1.044)
	0.001 
	1.209 (1.119, 1.305)
	<0.001
	12.6% (4.9%, 23.1%)

	LAP
	ePWV
	1.131 (1.061, 1.211)
	<0.001
	1.019 (1.009, 1.031)
	<0.001
	1.114 (1.041, 1.191)
	0.003 
	15.4% (7.1%, 36.6%)

	METS-IR
	ePWV
	1.126 (1.050, 1.210)
	0.002
	1.019 (1.009, 1.029)
	<0.001
	1.107 (1.032, 1.189)
	0.006 
	15.5% (7.2%, 40.5%)

	TyG
	ePWV
	1.111 (1.037, 1.194)
	0.002
	1.019 (1.010, 1.030)
	<0.001
	1.092 (1.016, 1.174)
	0.017 
	18.0% (7.4%, 56.1%)

	BMI
	MAP
	1.252 (1.164, 1.345)
	<0.001
	1.035 (1.018, 1.053)
	0.001 
	1.213 (1.126, 1.307)
	<0.001
	15.2% (7.7%, 27.1%)

	WC
	MAP
	1.289 (1.199, 1.388)
	<0.001
	1.030 (1.015, 1.047)
	<0.001
	1.253 (1.164, 1.349)
	<0.001
	11.7% (5.8%, 20.5%)

	WHtR
	MAP
	1.240 (1.155, 1.341)
	<0.001
	1.034 (1.017, 1.051)
	<0.001
	1.201 (1.112, 1.297)
	<0.001
	15.6% (7.7%, 27.9%)

	LAP
	MAP
	1.131 (1.061, 1.211)
	<0.001
	1.024 (1.013, 1.036)
	<0.001
	1.110 (1.037, 1.187)
	0.004 
	19.0% (9.2%, 45.2%)

	METS-IR
	MAP
	1.126 (1.050, 1.210)
	0.002
	1.023 (1.013, 1.034)
	<0.001
	1.104 (1.028, 1.185)
	0.008 
	18.8% (8.5%, 47.2%)

	TyG
	MAP
	1.111 (1.037, 1.194)
	0.002
	1.024 (1.014, 1.037)
	<0.001
	1.087 (1.011, 1.169)
	0.024 
	22.7% (10.4%, 67.3%)

	BMI
	SBP
	1.252 (1.164, 1.345)
	<0.001
	1.028 (1.013, 1.046)
	<0.001
	1.220 (1.132, 1.314)
	<0.001
	12.4% (5.4%, 23.0%)

	WC
	SBP
	1.289 (1.199, 1.390)
	<0.001
	1.024 (1.011, 1.040)
	<0.001
	1.260 (1.170, 1.356)
	<0.001
	9.4% (4.1%, 17.1%)

	WHtR
	SBP
	1.240 (1.155, 1.340)
	<0.001
	1.028 (1.012, 1.044)
	<0.001
	1.207 (1.118, 1.304)
	<0.001
	12.8% (5.6%, 23.5%)

	LAP
	SBP
	1.132 (1.059, 1.211)
	<0.001
	1.020 (1.010, 1.031)
	<0.001
	1.113 (1.041, 1.191)
	0.003 
	15.8% (7.2%, 37.6%)

	METS-IR
	SBP
	1.127 (1.051, 1.211)
	0.002
	1.019 (1.009, 1.029)
	<0.001
	1.108 (1.032, 1.189)
	0.006 
	15.6% (6.9%, 41.1%)

	TyG
	SBP
	1.112 (1.038, 1.194)
	0.002
	1.020 (1.010, 1.032)
	<0.001
	1.091 (1.015, 1.173)
	0.019 
	18.7% (8.1%, 55.3%)

	BMI
	DBP
	1.252 (1.164, 1.345)
	<0.001
	1.025 (1.012, 1.041)
	<0.001
	1.224 (1.136, 1.318)
	<0.001
	11.2% (5.1%, 20.8%)

	WC
	DBP
	1.289 (1.199, 1.388)
	<0.001
	1.022 (1.010, 1.037)
	<0.001
	1.263 (1.174, 1.359)
	<0.001
	8.8% (3.9%, 15.9%)

	WHtR
	DBP
	1.240 (1.155, 1.341)
	<0.001
	1.025 (1.011, 1.040)
	<0.001
	1.212 (1.123, 1.308)
	<0.001
	11.5% (5.0%, 21.0%)

	LAP
	DBP
	1.131 (1.061, 1.211)
	<0.001
	1.017 (1.009, 1.028)
	<0.001
	1.116 (1.044, 1.193)
	0.002 
	13.9% (6.3%, 32.8%)

	METS-IR
	DBP
	1.126 (1.050, 1.210)
	0.002
	1.017 (1.008, 1.026)
	<0.001
	1.110 (1.034, 1.191)
	0.005 
	13.8% (5.9%, 36.6%)

	TyG
	DBP
	1.111 (1.037, 1.194)
	0.002
	1.018 (1.009, 1.028)
	<0.001
	1.094 (1.017, 1.176)
	0.015 
	16.7% (6.9%, 48.9%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, sex, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
Table S20 E-value
	Mediator
	Exposure
	Mediational E-value (NIE)
	Mediational E-value (NDE)

	
	
	Point estimate
	Confidence limit
	Point estimate
	Confidence limit

	ePWV
	BMI
	1.16 
	1.07 
	1.77 
	1.58 

	
	WC
	1.15 
	1.07 
	1.81 
	1.16 

	
	WHtR
	1.17 
	1.09 
	1.69 
	1.49 

	
	LAP
	1.14 
	1.09 
	1.44 
	1.23 

	
	METS-IR
	1.13 
	1.08 
	1.43 
	1.22 

	
	TyG
	1.14 
	1.09 
	1.35 
	1.07 

	MAP
	BMI
	1.20 
	1.13 
	1.75 
	1.56 

	
	WC
	1.18 
	1.12 
	1.79 
	1.59 

	
	WHtR
	1.20 
	1.13 
	1.67 
	1.47 

	
	LAP
	1.16 
	1.12 
	1.42 
	1.22 

	
	METS-IR
	1.15 
	1.11 
	1.42 
	1.20 

	
	TyG
	1.17 
	1.12 
	1.33 
	1.00 

	SBP
	BMI
	1.18 
	1.11 
	1.76 
	1.57 

	
	WC
	1.17 
	1.10 
	1.79 
	1.60 

	
	WHtR
	1.18 
	1.11 
	1.68 
	1.48 

	
	LAP
	1.15 
	1.10 
	1.43 
	1.22 

	
	METS-IR
	1.14 
	1.10 
	1.42 
	1.20 

	
	TyG
	1.15 
	1.11 
	1.34 
	1.04 

	DBP
	BMI
	1.16 
	1.09 
	1.78 
	1.58 

	
	WC
	1.15 
	1.09 
	1.81 
	1.62 

	
	WHtR
	1.16 
	1.10 
	1.70 
	1.50 

	
	LAP
	1.13 
	1.08 
	1.44 
	1.24 

	
	METS-IR
	1.12 
	1.08 
	1.44 
	1.23 

	
	TyG
	1.14 
	1.09 
	1.35 
	1.08 


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table S21. Mediation Effects of Arterial Stiffness and Hemodynamic Load on the Obesity–CVD Association in Men(N=2,639;CVD=501)
	Exposure
	Mediator
	TE,OR(95%CI)
	P
	NIE,OR(95%CI)
	P
	NDE,OR(95%CI)
	P
	MediationProportion

	BMI
	ePWV
	1.273 (1.149, 1.404)
	<0.001
	1.022 (1.000, 1.046)
	0.051 
	1.247 (1.124, 1.384)
	<0.001
	

	WC
	ePWV
	1.324 (1.194, 1.463)
	<0.001
	1.020 (1.000, 1.040)
	0.049 
	1.300 (1.170, 1.445)
	<0.001
	7.0% (0.0%, 15.8%)

	WHtR
	ePWV
	1.292 (1.145, 1.448)
	<0.001
	1.024 (1.002, 1.048)
	0.032 
	1.264 (1.125, 1.421)
	<0.001
	9.2% (0.7%, 23.4%)

	LAP
	ePWV
	1.127 (1.038, 1.225)
	0.005 
	1.016 (1.004, 1.031)
	0.010 
	1.113 (1.021, 1.212)
	0.022 
	13.5% (2.8%, 52.0%)

	METS-IR
	ePWV
	1.120 (1.024, 1.232)
	0.019 
	1.016 (1.004, 1.029)
	0.008 
	1.105 (1.007, 1.212)
	0.042 
	13.8% (2.1%, 50.8%)

	TyG
	ePWV
	1.082 (0.983, 1.195)
	0.120 
	1.019 (1.005, 1.035)
	0.009 
	1.063 (0.965, 1.172)
	0.213 
	23.3% (-133.1%, 207.2%)

	BMI
	MAP
	1.273 (1.149, 1.404)
	<0.001
	1.031 (1.010, 1.056)
	0.003 
	1.239 (1.116, 1.375)
	<0.001
	12.6% (4.0%, 28.1%)

	WC
	MAP
	1.324 (1.194, 1.463)
	<0.001
	1.027 (1.007, 1.049)
	0.005 
	1.292 (1.162, 1.436)
	<0.001
	9.6% (2.4%, 20.5%)

	WHtR
	MAP
	1.292 (1.145, 1.448)
	<0.001
	1.032 (1.009, 1.056)
	0.003 
	1.255 (1.117, 1.411)
	<0.001
	12.4% (3.5%, 28.8%)

	LAP
	MAP
	1.127 (1.038, 1.225)
	0.005 
	1.020 (1.007, 1.036)
	0.001 
	1.110 (1.019, 1.210)
	0.025 
	16.5% (4.9%, 59.6%)

	METS-IR
	MAP
	1.120 (1.024, 1.232)
	0.019 
	1.019 (1.008, 1.034)
	0.002 
	1.102 (1.005, 1.209)
	0.047 
	16.9% (4.9%, 67.6%)

	TyG
	MAP
	1.082 (0.983, 1.195)
	0.120 
	1.024 (1.010, 1.041)
	<0.001
	1.059 (0.961, 1.166)
	0.249 
	29.9% (-199.5%, 235.4%)

	BMI
	SBP
	1.273 (1.149, 1.404)
	<0.001
	1.017 (0.997, 1.041)
	0.108 
	1.254 (1.130, 1.391)
	<0.001
	

	WC
	SBP
	1.324 (1.194, 1.463)
	<0.001
	1.014 (0.994, 1.035)
	0.169 
	1.306 (1.175, 1.451)
	<0.001
	

	WHtR
	SBP
	1.292 (1.145, 1.448)
	<0.001
	1.018 (0.996, 1.040)
	0.117 
	1.271 (1.130, 1.428)
	<0.001
	

	LAP
	SBP
	1.127 (1.038, 1.225)
	0.005 
	1.013 (1.000, 1.027)
	0.045 
	1.116 (1.024, 1.215)
	0.018 
	10.5% (0.1%, 41.8%)

	METS-IR
	SBP
	1.120 (1.024, 1.232)
	0.019 
	1.012 (1.001, 1.025)
	0.026 
	1.108 (1.011, 1.216)
	0.035 
	10.4% (0.6%, 46.7%)

	TyG
	SBP
	1.082 (0.983, 1.195)
	0.120 
	1.014 (1.001, 1.028)
	0.038 
	1.067 (0.969, 1.176)
	0.186 
	17.7% (-101.7%, 138.5%)

	BMI
	DBP
	1.273 (1.149, 1.404)
	<0.001
	1.028 (1.011, 1.049)
	0.001 
	1.243 (1.121, 1.379)
	<0.001
	11.4% (4.2%, 25.1%)

	WC
	DBP
	1.324 (1.194, 1.463)
	<0.001
	1.025 (1.008, 1.043)
	0.001 
	1.296 (1.167, 1.440)
	<0.001
	8.7% (3.0%, 17.3%)

	WHtR
	DBP
	1.292 (1.145, 1.448)
	<0.001
	1.029 (1.011, 1.049)
	0.001 
	1.261 (1.122, 1.416)
	<0.001
	11.0% (3.9%, 25.0%)

	LAP
	DBP
	1.127 (1.038, 1.225)
	0.005 
	1.017 (1.007, 1.029)
	0.002 
	1.114 (1.023, 1.213)
	0.020 
	13.8% (4.8%, 46.5%)

	METS-IR
	DBP
	1.120 (1.024, 1.232)
	0.019 
	1.017 (1.007, 1.030)
	<0.001
	1.105 (1.008, 1.212)
	0.040 
	14.6% (4.4%, 64.4%)

	TyG
	DBP
	1.082 (0.983, 1.195)
	0.120 
	1.021 (1.009, 1.037)
	<0.001
	1.062 (0.964, 1.169)
	0.227 
	26.9% (-158.4%, 217.4%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
Table S22. Mediation Effects of Arterial Stiffness and Hemodynamic Load on the Obesity–CVD Association in Women(N=2,945;CVD=688)
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.244 (1.143, 1.350)
	<0.001
	1.016 (0.998, 1.035)
	0.084 
	1.226 (1.125, 1.336)
	<0.001
	

	WC
	ePWV
	1.234 (1.138, 1.347)
	<0.001
	1.015 (1.000, 1.031)
	0.047 
	1.218 (1.118, 1.327)
	<0.001
	6.8% (0.2%, 16.7%)

	WHtR
	ePWV
	1.187 (1.091, 1.295)
	<0.001
	1.017 (1.001, 1.034)
	0.040 
	1.168 (1.071, 1.275)
	0.001 
	9.7% (0.4%, 27.6%)

	LAP
	ePWV
	1.096 (1.011, 1.195)
	0.040 
	1.012 (1.002, 1.024)
	0.013 
	1.084 (0.995, 1.181)
	0.080 
	13.5% (0.4%, 68.7%)

	METS-IR
	ePWV
	1.103 (1.016, 1.205)
	0.035 
	1.010 (1.002, 1.020)
	0.013 
	1.093 (1.001, 1.193)
	0.071 
	10.5% (1.4%, 55.6%)

	TyG
	ePWV
	1.081 (0.988, 1.184)
	0.093 
	1.011 (1.002, 1.021)
	0.013 
	1.070 (0.979, 1.169)
	0.137 
	14.0% (-63.1%, 100.9%)

	BMI
	MAP
	1.244 (1.143, 1.350)
	<0.001
	1.023 (1.006, 1.044)
	0.005 
	1.218 (1.117, 1.327)
	<0.001
	10.4% (2.6%, 23.0%)

	WC
	MAP
	1.234 (1.138, 1.347)
	<0.001
	1.021 (1.005, 1.039)
	0.003 
	1.210 (1.111, 1.319)
	<0.001
	10.0% (2.6%, 21.5%)

	WHtR
	MAP
	1.187 (1.091, 1.295)
	<0.001
	1.024 (1.006, 1.041)
	0.005 
	1.161 (1.064, 1.267)
	0.002 
	13.6% (3.6%, 32.9%)

	LAP
	MAP
	1.096 (1.011, 1.195)
	0.040 
	1.017 (1.006, 1.031)
	0.001 
	1.079 (0.990, 1.177)
	0.099 
	18.8% (4.0%, 103.6%)

	METS-IR
	MAP
	1.103 (1.016, 1.205)
	0.035 
	1.015 (1.005, 1.026)
	0.001 
	1.089 (0.997, 1.189)
	0.087 
	14.8% (3.6%, 75.4%)

	TyG
	MAP
	1.081 (0.988, 1.184)
	0.093 
	1.016 (1.006, 1.028)
	<0.001
	1.065 (0.974, 1.164)
	0.167 
	20.3% (-89.0%, 148.4%)

	BMI
	SBP
	1.244 (1.143, 1.350)
	<0.001
	1.026 (1.008, 1.046)
	0.002 
	1.214 (1.114, 1.323)
	<0.001
	11.7% (3.5%, 25.2%)

	WC
	SBP
	1.234 (1.138, 1.347)
	<0.001
	1.023 (1.008, 1.040)
	0.001 
	1.208 (1.108, 1.316)
	<0.001
	10.7% (3.6%, 22.9%)

	WHtR
	SBP
	1.187 (1.091, 1.295)
	<0.001
	1.026 (1.009, 1.044)
	0.001 
	1.158 (1.061, 1.264)
	0.002 
	14.7% (4.4%, 35.1%)

	LAP
	SBP
	1.096 (1.011, 1.195)
	0.040 
	1.020 (1.008, 1.033)
	<0.001
	1.076 (0.987, 1.173)
	0.114 
	21.4% (5.4%, 111.3%)

	METS-IR
	SBP
	1.103 (1.016, 1.205)
	0.035 
	1.017 (1.007, 1.030)
	<0.001
	1.086 (0.994, 1.185)
	0.101 
	17.6% (4.8%, 81.5%)

	TyG
	SBP
	1.081 (0.988, 1.184)
	0.093 
	1.017 (1.007, 1.029)
	<0.001
	1.063 (0.973, 1.163)
	0.177 
	21.7% (-88.6%, 152.7%)

	BMI
	DBP
	1.244 (1.143, 1.350)
	<0.001
	1.012 (0.999, 1.026)
	0.076 
	1.231 (1.130, 1.340)
	<0.001
	

	WC
	DBP
	1.234 (1.138, 1.347)
	<0.001
	1.011 (0.999, 1.025)
	0.065 
	1.222 (1.122, 1.331)
	<0.001
	

	WHtR
	DBP
	1.187 (1.091, 1.295)
	<0.001
	1.013 (0.999, 1.026)
	0.062 
	1.174 (1.076, 1.280)
	0.001 
	

	LAP
	DBP
	1.096 (1.011, 1.195)
	0.040 
	1.009 (1.001, 1.019)
	0.022 
	1.088 (0.998, 1.185)
	0.066 
	9.6% (-0.4%, 55.6%)

	METS-IR
	DBP
	1.103 (1.016, 1.205)
	0.035 
	1.007 (1.001, 1.016)
	0.014 
	1.096 (1.005, 1.196)
	0.059 
	7.1% (0.6%, 37.3%)

	TyG
	DBP
	1.081 (0.988, 1.184)
	0.093 
	1.009 (1.001, 1.018)
	0.019 
	1.073 (0.981, 1.172)
	0.122 
	11.1% (-42.7%, 79.5%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
Table S23. Mediation Effects of Arterial Stiffness and Hemodynamic Load on the Obesity–CVD Association in Participants Aged <60 Years(N=2,427;CVD=618)
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.335 (1.219, 1.464)
	<0.001
	1.050 (1.030, 1.073)
	<0.001
	1.275 (1.161, 1.401)
	<0.001
	16.8% (9.8%, 29.0%)

	WC
	ePWV
	1.356 (1.241, 1.490)
	<0.001
	1.053 (1.032, 1.078)
	<0.001
	1.291 (1.173, 1.421)
	<0.001
	17.0% (9.3%, 28.5%)

	WHtR
	ePWV
	1.317 (1.190, 1.454)
	<0.001
	1.065 (1.038, 1.092)
	<0.001
	1.240 (1.119, 1.374)
	<0.001
	22.8% (12.3%, 39.3%)

	LAP
	ePWV
	1.127 (1.049, 1.211)
	<0.001
	1.032 (1.019, 1.048)
	<0.001
	1.099 (1.023, 1.182)
	0.012 
	26.6% (12.7%, 68.4%)

	METS-IR
	ePWV
	1.166 (1.080, 1.268)
	<0.001
	1.029 (1.017, 1.044)
	<0.001
	1.137 (1.048, 1.234)
	0.003 
	18.9% (9.1%, 42.2%)

	TyG
	ePWV
	1.111 (1.020, 1.213)
	0.014
	1.041 (1.026, 1.059)
	<0.001
	1.069 (0.980, 1.166)
	0.133 
	37.8% (16.2%, 167.6%)

	BMI
	MAP
	1.335 (1.219, 1.464)
	<0.001
	1.051 (1.026, 1.079)
	<0.001
	1.274 (1.159, 1.401)
	<0.001
	17.1% (8.4%, 31.8%)

	WC
	MAP
	1.356 (1.241, 1.490)
	<0.001
	1.046 (1.024, 1.069)
	<0.001
	1.299 (1.180, 1.430)
	<0.001
	14.6% (7.3%, 24.9%)

	WHtR
	MAP
	1.317 (1.190, 1.454)
	<0.001
	1.052 (1.027, 1.079)
	<0.001
	1.254 (1.131, 1.389)
	<0.001
	18.6% (9.0%, 33.2%)

	LAP
	MAP
	1.127 (1.049, 1.211)
	<0.001
	1.030 (1.016, 1.045)
	<0.001
	1.101 (1.024, 1.183)
	0.011 
	24.5% (11.4%, 64.3%)

	METS-IR
	MAP
	1.166 (1.080, 1.268)
	<0.001
	1.028 (1.015, 1.043)
	<0.001
	1.138 (1.050, 1.235)
	0.003 
	18.1% (8.6%, 40.6%)

	TyG
	MAP
	1.111 (1.020, 1.213)
	0.014
	1.031 (1.018, 1.048)
	<0.001
	1.079 (0.989, 1.176)
	0.086 
	29.3% (12.3%, 134.7%)

	BMI
	SBP
	1.335 (1.219, 1.464)
	<0.001
	1.046 (1.022, 1.073)
	<0.001
	1.279 (1.164, 1.406)
	<0.001
	15.5% (7.3%, 28.3%)

	WC
	SBP
	1.356 (1.241, 1.490)
	<0.001
	1.041 (1.020, 1.063)
	<0.001
	1.304 (1.185, 1.435)
	<0.001
	13.2% (6.3%, 22.8%)

	WHtR
	SBP
	1.317 (1.190, 1.454)
	<0.001
	1.048 (1.024, 1.073)
	<0.001
	1.258 (1.135, 1.393)
	<0.001
	17.0% (8.1%, 31.4%)

	LAP
	SBP
	1.127 (1.049, 1.211)
	<0.001
	1.029 (1.016, 1.045)
	<0.001
	1.100 (1.023, 1.182)
	0.012 
	24.1% (10.9%, 63.5%)

	METS-IR
	SBP
	1.166 (1.080, 1.268)
	<0.001
	1.027 (1.014, 1.042)
	<0.001
	1.138 (1.049, 1.235)
	0.003 
	17.2% (7.9%, 39.2%)

	TyG
	SBP
	1.111 (1.020, 1.213)
	0.014
	1.029 (1.017, 1.045)
	<0.001
	1.080 (0.991, 1.177)
	0.081 
	27.4% (11.0%, 127.6%)

	BMI
	DBP
	1.335 (1.219, 1.464)
	<0.001
	1.037 (1.017, 1.062)
	<0.001
	1.291 (1.175, 1.418)
	<0.001
	12.6% (5.6%, 23.8%)

	WC
	DBP
	1.356 (1.241, 1.490)
	<0.001
	1.033 (1.015, 1.054)
	<0.001
	1.315 (1.195, 1.446)
	<0.001
	10.8% (4.7%, 19.2%)

	WHtR
	DBP
	1.317 (1.190, 1.454)
	<0.001
	1.038 (1.019, 1.059)
	<0.001
	1.272 (1.149, 1.408)
	<0.001
	13.5% (6.0%, 25.1%)

	LAP
	DBP
	1.127 (1.049, 1.211)
	<0.001
	1.020 (1.010, 1.034)
	<0.001
	1.110 (1.033, 1.192)
	0.005 
	16.9% (7.0%, 45.6%)

	METS-IR
	DBP
	1.166 (1.080, 1.268)
	<0.001
	1.020 (1.010, 1.033)
	<0.001
	1.147 (1.058, 1.244)
	0.001 
	12.8% (5.5%, 29.7%)

	TyG
	DBP
	1.111 (1.020, 1.213)
	0.014
	1.023 (1.012, 1.036)
	<0.001
	1.089 (0.999, 1.186)
	0.0533
	21.2% (8.2%, 96.6%)


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
Table S24. Mediation Effects of Arterial Stiffness and Hemodynamic Load on the Obesity–CVD Association in Participants Aged ≥60 Years(N=3,157;CVD=571)
	Exposure
	Mediator
	TE, OR(95%CI)
	P
	NIE, OR(95%CI)
	P
	NDE, OR(95%CI)
	P
	Mediation Proportion

	BMI
	ePWV
	1.174 (1.074, 1.281)
	0.003 
	1.000 (0.998, 1.003)
	0.853 
	1.174 (1.073, 1.286)
	0.002 
	

	WC
	ePWV
	1.193 (1.087, 1.304)
	<0.001
	0.998 (0.991, 1.003)
	0.853 
	1.196 (1.091, 1.311)
	0.001 
	

	WHtR
	ePWV
	1.150 (1.049, 1.262)
	0.006 
	0.995 (0.983, 1.005)
	0.853 
	1.157 (1.053, 1.272)
	0.005 
	

	LAP
	ePWV
	1.092 (0.975, 1.219)
	0.188 
	0.999 (0.995, 1.002)
	0.853 
	1.092 (0.977, 1.222)
	0.181 
	

	METS-IR
	ePWV
	1.041 (0.944, 1.153)
	0.446 
	1.000 (0.998, 1.003)
	0.853 
	1.041 (0.941, 1.151)
	0.440 
	

	TyG
	ePWV
	1.060 (0.959, 1.174)
	0.310 
	0.999 (0.993, 1.003)
	0.853 
	1.062 (0.961, 1.173)
	0.289 
	

	BMI
	MAP
	1.174 (1.074, 1.281)
	0.003 
	1.009 (0.997, 1.025)
	0.167 
	1.164 (1.062, 1.276)
	0.003 
	

	WC
	MAP
	1.193 (1.087, 1.304)
	<0.001
	1.009 (0.996, 1.023)
	0.167 
	1.183 (1.079, 1.297)
	0.002 
	

	WHtR
	MAP
	1.150 (1.049, 1.262)
	0.006 
	1.010 (0.996, 1.025)
	0.167 
	1.139 (1.036, 1.252)
	0.014 
	

	LAP
	MAP
	1.092 (0.975, 1.219)
	0.188 
	1.009 (0.999, 1.021)
	0.150 
	1.083 (0.968, 1.213)
	0.246 
	

	METS-IR
	MAP
	1.041 (0.944, 1.153)
	0.446 
	1.007 (0.999, 1.018)
	0.150 
	1.034 (0.934, 1.144)
	0.522 
	

	TyG
	MAP
	1.060 (0.959, 1.174)
	0.310 
	1.010 (0.999, 1.022)
	0.150 
	1.050 (0.950, 1.161)
	0.409 
	

	BMI
	SBP
	1.174 (1.074, 1.281)
	0.003 
	1.007 (0.994, 1.022)
	0.334 
	1.167 (1.065, 1.278)
	0.003 
	

	WC
	SBP
	1.193 (1.087, 1.304)
	<0.001
	1.007 (0.994, 1.021)
	0.334 
	1.185 (1.081, 1.300)
	0.002 
	

	WHtR
	SBP
	1.150 (1.049, 1.262)
	0.006 
	1.008 (0.994, 1.025)
	0.334 
	1.141 (1.038, 1.255)
	0.013 
	

	LAP
	SBP
	1.092 (0.975, 1.219)
	0.188 
	1.007 (0.997, 1.019)
	0.334 
	1.085 (0.969, 1.214)
	0.237 
	

	METS-IR
	SBP
	1.041 (0.944, 1.153)
	0.446 
	1.006 (0.998, 1.017)
	0.334 
	1.035 (0.935, 1.145)
	0.512 
	

	TyG
	SBP
	1.060 (0.959, 1.174)
	0.310 
	1.008 (0.997, 1.020)
	0.334 
	1.052 (0.952, 1.164)
	0.384 
	

	BMI
	DBP
	1.174 (1.074, 1.281)
	0.003 
	1.006 (0.997, 1.017)
	0.187 
	1.168 (1.066, 1.279)
	0.003 
	

	WC
	DBP
	1.193 (1.087, 1.304)
	<0.001
	1.006 (0.997, 1.016)
	0.187 
	1.187 (1.083, 1.301)
	0.002 
	

	WHtR
	DBP
	1.150 (1.049, 1.262)
	0.006 
	1.006 (0.997, 1.017)
	0.187 
	1.144 (1.041, 1.257)
	0.011 
	

	LAP
	DBP
	1.092 (0.975, 1.219)
	0.188 
	1.005 (0.999, 1.015)
	0.187 
	1.087 (0.971, 1.216)
	0.219 
	

	METS-IR
	DBP
	1.041 (0.944, 1.153)
	0.446 
	1.004 (0.999, 1.013)
	0.187 
	1.037 (0.937, 1.147)
	0.485 
	

	TyG
	DBP
	1.060 (0.959, 1.174)
	0.310 
	1.007 (0.998, 1.017)
	0.187 
	1.054 (0.953, 1.165)
	0.370 
	


Abbreviations: BMI, body mass index; WC, waist circumference; WHtR, waist-to-height ratio; LAP, lipid accumulation product; METS-IR, metabolic score for insulin resistance; TyG, triglyceride-glucose index; ePWV, estimated pulse wave velocity; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; TE, total effect; NIE, natural indirect effect; NDE, natural direct effect; OR, odds ratio; CI, confidence interval.
Note: All models adjusted for age, education, marital status, smoking, drinking, physical activity, CRP, and history of cancer.
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Figure S1. Directed acyclic graph (DAG) depicting the hypothesized causal relationships between obesity, arterial stiffness, hemodynamic load and cardiovascular disease.
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