Supplementary Figures

Supplementary Figure 1: Schoenfeld residual plot over time of TyG, TyG-WC, TyG-WHtR and TyG-WWI.
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[bookmark: _Hlk199868484]Proportional assumptions were tested by examining the scaled Schoenfeld residual over time.
All abbreviations are listed in Table 1.









Supplementary Figure 2: Normal QQ plots of TyG, TyG-WC, TyG-WHtR, and TyG-WWI.
[image: ]
Abbreviations: QQ Plots: Quantile‒Quantile Plot. Other abbreviations are listed in Table 1.






















Supplementary Figure 3: Histograms of TyG, TyG-WC, TyG-WHtR, and TyG-WWI distributions.
[image: ]
All abbreviations are listed in Table 1.


















[bookmark: _Hlk203470384]Supplementary Figure 4: Landmark analysis of survival probability between low- and high-TyG-WWI groups stratified by 120-month intervals.
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All abbreviations are listed in Table 1.














Supplementary Figure 5: Calibration plots of cardiovascular death prediction models integrating TyG-related indices and age.
[image: ]
All abbreviations are listed in Table 1.















Supplementary Tables

Supplementary Table 1: Missing data and miss rates of covariates.
	Variables
	Nonmissing
	Missing
	Missing Rate (%)

	Age
	24255
	0
	0.00

	Sex
	24255
	0
	0.00

	Ethnicity
	24255
	0
	0.00

	Education
	20167
	4088
	16.15

	Marital status
	14611
	9644
	39.13

	PIR
	22022
	2233
	10.16

	Drinking status
	21063
	3192
	15.16

	Smoking status
	22863
	1392
	5.74

	CHD
	22443
	1812
	8.07

	DM
	22749
	1506
	6.62

	Hyperlipidemia
	24255
	0
	0.00

	Hypertension
	18611
	5644
	24.04

	Stroke
	22519
	1736
	7.70


All abbreviations are listed in Table 1.























[bookmark: OLE_LINK29]Supplementary Table 2: Collinearity diagnostic steps.
	
	VIF

	
	Step 1
	Step 2

	TyG
	1.3
	1.3

	Age, years
	1.3
	1.3

	Sex, n (%)
	1
	1

	Ethnicity, n (%)
	1
	1

	Education, n (%)
	1.8
	1.8

	Marital status, n (%)
	1.4
	1.4

	PIR, n (%)
	1
	1

	Drinking status, n (%)
	1.3
	1.3

	Smoking status, n (%)
	1.7
	1.7

	CHD, n (%)
	6.8
	1.6

	DM, n (%)
	1.1
	1.1

	Hyperlipidemia, n (%)
	1.3
	1.3

	Hypertension, n (%)
	2.2
	2.2

	Stroke, n (%)
	7.2
	NA


Abbreviations: VIF: variance inflation factor; VIF = 1/(1-R2). Abbreviations as in Table ​1.
Note: The variables with a VIF>5 are regarded as collinear variables and cannot be included in the multiple regression model.
























Supplementary Table 3: Collinearity diagnostic steps.
	
	VIF

	
	Step 1
	Step 2

	TyG-WC
	1.3
	1.3

	Age, years
	1.3
	1.3

	Sex, n (%)
	1.1
	1

	Ethnicity, n (%)
	1
	1

	Education, n (%)
	1.8
	1.8

	Marital status, n (%)
	1.4
	1.4

	PIR, n (%)
	1
	1

	Drinking status, n (%)
	1.3
	1.3

	Smoking status, n (%)
	1.7
	1.7

	CHD, n (%)
	6.8
	1.6

	DM, n (%)
	1.1
	1.1

	Hyperlipidemia, n (%)
	1.2
	1.2

	Hypertension, n (%)
	2.2
	2.2

	Stroke, n (%)
	7.2
	NA


Abbreviations: VIF: variance inflation factor; VIF = 1/(1-R2). Abbreviations as in Table ​1.
Note: The variables with a VIF>5 are regarded as collinear variables and cannot be included in the multiple regression model.
























[bookmark: _Hlk203352234]Supplementary Table 4: Collinearity diagnostic steps.
	
	VIF

	
	Step 1
	Step 2

	TyG-WHtR
	1.3
	1.3

	Age, years
	1.4
	1.3

	Sex, n (%)
	1
	1

	Ethnicity, n (%)
	1
	1

	Education, n (%)
	1.8
	1.8

	Marital status, n (%)
	1.4
	1.4

	PIR, n (%)
	1
	1

	Drinking status, n (%)
	1.3
	1.3

	Smoking status, n (%)
	1.7
	1.7

	CHD, n (%)
	6.8
	1.6

	DM, n (%)
	1.1
	1.1

	Hyperlipidemia, n (%)
	1.2
	1.2

	Hypertension, n (%)
	2.2
	2.2

	Stroke, n (%)
	7.2
	NA


Abbreviations: VIF: variance inflation factor; VIF = 1/(1-R2). Abbreviations as in Table ​1.
Note: The variables with a VIF>5 are regarded as collinear variables and cannot be included in the multiple regression model.
























[bookmark: _Hlk203442284]Supplementary Table 5: Collinearity diagnostic steps.
	
	VIF

	
	Step 1
	Step 2

	TyG-WWI
	1.5
	1.5

	Age, years
	1.5
	1.5

	Sex, n (%)
	1
	1

	Ethnicity, n (%)
	1
	1

	Education, n (%)
	1.8
	1.8

	Marital status, n (%)
	1.4
	1.4

	PIR, n (%)
	1
	1

	Drinking status, n (%)
	1.3
	1.3

	Smoking status, n (%)
	1.7
	1.7

	CHD, n (%)
	6.8
	1.6

	DM, n (%)
	1.1
	1.1

	Hyperlipidemia, n (%)
	1.3
	1.3

	Hypertension, n (%)
	2.2
	2.2

	Stroke, n (%)
	7.2
	NA


Abbreviations: VIF: variance inflation factor; VIF = 1/(1-R2). Abbreviations as in Table ​1.
Note: The variables with a VIF>5 are regarded as collinear variables and cannot be included in the multiple regression model.
























Supplementary Table 6: Normality tests of TyG, TyG-WC, TyG-WHtR, and TyG-WWI.
	Method
	Statistic
	p value

	TyG
	
	

	Anderson‒Darling normality test
	67.8896
	<0.000001

	Cramer‒von Mises normality test
	10.0108
	<0.000001

	Lilliefors (Kolmogorov‒Smirnov) normality test
	0.0325
	<0.000001

	Pearson chi-square normality test
	992.4679
	<0.000001

	TyG-WC
	
	

	Anderson‒Darling normality test
	66.7444
	<0.000001

	Cramer‒von Mises normality test
	8.6650
	<0.000001

	Lilliefors (Kolmogorov‒Smirnov) normality test
	0.0279
	<0.000001

	Pearson chi-square normality test
	1235.3765
	<0.000001

	TyG-WHtR
	
	

	Anderson‒Darling normality test
	62.8093
	<0.000001

	Cramer‒von Mises normality test
	8.2470
	<0.000001

	Lilliefors (Kolmogorov‒Smirnov) normality test
	0.0275
	<0.000001

	Pearson chi-square normality test
	1166.8402
	<0.000001

	TyG-WWI
	
	

	Anderson‒Darling normality test
	14.4904
	<0.000001

	Cramer‒von Mises normality test
	1.8447
	<0.000001

	Lilliefors (Kolmogorov‒Smirnov) normality test
	0.0155
	<0.000001

	Pearson chi-square normality test
	394.7610
	<0.000001


All abbreviations are listed in Table 1.





















[bookmark: OLE_LINK32]Supplementary Table 7: Baseline characteristics of participants stratified by inclusion/exclusion status (adult participants).
	
	Excluded (adult participants)
	Included
	Standardized Difference
(95% CI), %

	Participants
	34949
	24255
	

	Age, years
	48.031 ± 19.803
	47.293 ± 19.043
	3.8 (2.2, 5.4)

	Weight, kg
	80.382 ± 21.612
	80.449 ± 20.720
	0.3 (-1.4, 2.0)

	Height, cm
	166.836 ± 10.184
	167.450 ± 10.085
	6.1 (4.4, 7.7)

	BMI，kg/m2
	28.804 ± 6.983
	28.613 ± 6.637
	2.8 (1.1, 4.5)

	WC, cm
	97.842 ± 16.388
	97.833 ± 16.239
	0.1 (-1.6, 1.8)

	WWI
	10.985 ± 0.881
	10.966 ± 0.882
	2.2 (0.5, 3.9)

	TyG
	8.700 ± 0.699
	8.631 ± 0.686
	9.9 (3.9, 15.8)

	Sex
	
	
	1.6 (0.0, 3.2)

	Female
	18210 (52.104%)
	12445 (51.309%)
	

	Male
	16739 (47.896%)
	11810 (48.691%)
	

	Ethnicity
	
	
	4.4 (2.8, 6.1)

	Non-Hispanic White
	14871 (42.551%)
	10549 (43.492%)
	

	Non-Hispanic Black
	7711 (22.064%)
	4950 (20.408%)
	

	Mexican American
	6256 (17.900%)
	4559 (18.796%)
	

	Other races
	6111 (17.485%)
	4197 (17.304%)
	

	Education
	
	
	4.3 (2.6, 5.9)

	Below high school
	10059 (28.782%)
	6799 (28.031%)
	

	High school or equivalent
	8400 (24.035%)
	5769 (23.785%)
	

	Above high school
	16394 (46.908%)
	11659 (48.068%)
	

	Unknown
	96 (0.275%)
	28 (0.115%)
	

	Marital status
	
	
	6.9 (5.2, 8.5)

	Married/cohabiting
	18830 (53.879%)
	13854 (57.118%)
	

	Widowed/divorced/separated
	7679 (21.972%)
	4791 (19.753%)
	

	Never married
	6972 (19.949%)
	4658 (19.204%)
	

	Unknown
	1468 (4.200%)
	952 (3.925%)
	

	PIR
	
	
	7.5 (5.8, 9.1)

	Low
	10783 (30.854%)
	7227 (29.796%)
	

	Medium
	9465 (27.082%)
	6742 (27.796%)
	

	High
	11038 (31.583%)
	8191 (33.770%)
	

	Unknown
	3663 (10.481%)
	2095 (8.637%)
	

	Smoking status
	
	
	2.9 (1.2, 4.5)

	Never
	18344 (52.488%)
	12437 (51.276%)
	

	Former
	7906 (22.622%)
	5710 (23.542%)
	

	Now
	6805 (19.471%)
	4716 (19.443%)
	

	Unknown
	1894 (5.419%)
	1392 (5.739%)
	

	Drinking status
	
	
	28.5 (26.9, 30.2)

	Never
	4280 (12.246%)
	3069 (12.653%)
	

	Former
	4705 (13.462%)
	3656 (15.073%)
	

	Mild
	8433 (24.129%)
	7020 (28.942%)
	

	Moderate
	3908 (11.182%)
	3093 (12.752%)
	

	Heavy
	5233 (14.973%)
	4225 (17.419%)
	

	Unknown
	8390 (24.006%)
	3192 (13.160%)
	

	Hypertension
	
	
	4.5 (2.8, 6.1)

	No
	21397 (61.223%)
	14920 (61.513%)
	

	Yes
	13490 (38.599%)
	9327 (38.454%)
	

	Unknown
	62 (0.177%)
	8 (0.033%)
	

	DM 
	
	
	7.6 (5.9, 9.2)

	No
	28815 (82.449%)
	19304 (79.588%)
	

	Yes
	5163 (14.773%)
	4249 (17.518%)
	

	Unknown
	971 (2.778%)
	702 (2.894%)
	

	Hyperlipidemia
	
	
	16.7 (15.0, 18.4)

	No
	11704 (36.461%)
	6953 (28.666%)
	

	Yes
	20396 (63.539%)
	17302 (71.334%)
	

	CHD
	
	
	2.0 (0.4, 3.6)

	No
	30928 (88.495%)
	21535 (88.786%)
	

	Yes
	1443 (4.129%)
	908 (3.744%)
	

	Unknown
	2578 (7.376%)
	1812 (7.471%)
	

	Stroke
	
	
	3.9 (2.2, 5.5)

	No
	31080 (88.930%)
	21723 (89.561%)
	

	Yes
	1401 (4.009%)
	796 (3.282%)
	

	Unknown
	2468 (7.062%)
	1736 (7.157%)
	


All abbreviations are listed in Table 1.


















[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Supplementary Table 8: Competing risk analysis of TyG, TyG-WC, TyG-WHtR, and TyG-WWI with cardiovascular death and deaths from other causes.
	[bookmark: _Hlk202634381]
	Cardiovascular deaths
	
	Deaths from other causes

	Exposure
	Deaths, n
	HR (95%CI)
	
	Deaths, n
	HR (95%CI)

	TyG (per SD)
	854
	1.22 (1.13, 1.32)
	
	2504
	1.15 (1.10, 1.20)

	TyG-WC (per SD)
	854
	1.31 (1.21, 1.42)
	
	2504
	1.08 (1.03, 1.14)

	TyG-WHtR (per SD)
	854
	1.34 (1.24, 1.45)
	
	2504
	1.10 (1.05, 1.15)

	[bookmark: _Hlk202068087]TyG-WWI (per SD)
	854
	1.39 (1.28, 1.51)
	
	2504
	1.23 (1.17, 1.29)

	TyG (quartiles)
	
	
	
	
	

	   Q1
	91
	1.0(Ref)
	
	313
	1.0(Ref)

	   Q2
	187
	0.98 (0.76, 1.27)
	
	567
	0.94 (0.82, 1.09)

	   Q3
	241
	1.03 (0.80, 1.32)
	
	732
	0.98 (0.86, 1.13)

	   Q4
	335
	1.35 (1.05, 1.73)
	
	892
	1.14 (0.99, 1.31)

	p-trend
	
	<0.01
	
	
	<0.01

	TyG-WC (quartiles)
	
	
	
	
	

	   Q1
	85
	1.0(Ref)
	
	363
	1.0(Ref)

	   Q2
	196
	1.12 (0.87, 1.45)
	
	600
	0.90 (0.79, 1.03)

	   Q3
	240
	1.09 (0.84, 1.40)
	
	735
	0.90 (0.79, 1.03)

	   Q4
	333
	1.67 (1.30, 2.14)
	
	806
	1.06 (0.92, 1.20)

	p-trend
	
	<0.001
	
	
	0.103

	TyG-WHtR (quartiles)
	
	
	
	
	

	   Q1
	77
	1.0(Ref)
	
	341
	1.0(Ref)

	   Q2
	203
	1.10 (0.84, 1.44)
	
	604
	0.86 (0.75, 0.98)

	   Q3
	247
	1.15 (0.88, 1.50)
	
	717
	0.89 (0.77, 1.02)

	   Q4
	327
	1.63 (1.26, 2.12)
	
	842
	1.07 (0.93, 1.22)

	p-trend
	
	<0.01
	
	
	0.01

	TyG-WWI (quartiles)
	
	
	
	
	

	   Q1
	43
	1.0(Ref)
	
	209
	1.0(Ref)

	   Q2
	148
	1.47 (1.04, 2.08)
	
	470
	1.11 (0.94, 1.32)

	   Q3
	259
	1.70 (1.21, 2.39)
	
	735
	1.20 (1.02, 1.42)

	   Q4
	404
	2.31 (1.64, 3.24)
	
	1090
	1.49 (1.26, 1.77)

	p-trend
	
	<0.01
	
	
	<0.01


All covariates in Model II were adjusted in the competitive risk model.
All abbreviations are listed in Table 1.






Supplementary Table 9: Associations between TyG-related parameters (stratified by ROC thresholds) and cardiovascular death.
	Group
	Cardiovascular death/NO.
	HR（95% CI）
	Absolute rate differences（%） (95% CI)
	P values

	TyG group
	
	
	

	Low
	318/13,490
	1.0(Ref)
	0 (Ref)
	-

	High
	536/10,765
	1.32 (1.10, 1.60)
	[bookmark: _Hlk176683282]0.36 (0.09 to 0.63)
	<0.05

	TyG-WC group
	
	
	

	Low
	214/10,734
	1.0(Ref)
	0 (Ref)
	-

	High
	640/13,521
	1.32 (1.12, 1.56)
	0.23 (0.03 to 0.43)
	<0.05

	[bookmark: _Hlk176683022]TyG-WHtR group
	
	
	

	Low
	161/9,332
	1.0(Ref)
	0 (Ref)
	-

	High
	693/14,923
	1.51 (1.22, 1.87)
	0.33 (0.08 to 0.58)
	<0.05

	TyG-WWI group
	
	
	

	Low
	239/13,645
	1.0(Ref)
	0 (Ref)
	-

	High
	615/10.610
	1.69 (1.41, 2.04)
	[bookmark: _Hlk176683063]0.44 (0.15 to 0.73)
	<0.05


All abbreviations are listed in Table 1.





















Supplementary Table 10: Results of the two-piecewise linear regression model.
	Outcome: cardiovascular death
	HR (95%CI)
	P value

	Fitting model by standard linear regression
	1.24 (1.12, 1.38)
	<0.01

	Inflection points of TyG
	8.46 

	   TyG < 8.46
	0.81 (0.50, 1.32) 
	0.39

	   TyG ≥ 8.46
	1.32 (1.18, 1.49)
	<0.01

	P for log-likelihood ratio test
	0.040


The model was adjusted as Model II. All abbreviations are listed in Table 1.


































Supplementary Table 11: Results of the two-piecewise linear regression model.
	Outcome: cardiovascular death
	HR (95%CI)
	P value

	Fitting model by standard linear regression
	1.39 (1.27, 1.53)
	<0.01

	Inflection points of TyG-WC
	837.95 

	   TyG-WC < 837.95
	1.10 (0.69, 1.73) 
	0.70

	   TyG-WC ≥ 837.95
	1.61 (1.42, 1.83)
	<0.01

	[bookmark: OLE_LINK3]P for log-likelihood ratio test
	0.024


The model was adjusted as Model II. All abbreviations are listed in Table 1.


































Supplementary Table 12: Results of the two-piecewise linear regression model.
	Outcome: cardiovascular death
	HR (95%CI)
	P value

	Fitting model by standard linear regression
	1.43 (1.30, 1.58)
	<0.01

	Inflection points of TyG-WHtR
	5.00 

	   TyG-WHtR < 5.00
	1.35 (0.82, 2.23) 
	0.24

	   TyG-WHtR ≥ 5.00
	1.63 (1.41, 1.89)
	<0.01

	P for log-likelihood ratio test
	0.027


The model was adjusted as Model II. All abbreviations are listed in Table 1.


































Supplementary Table 13: Interaction analysis of associations between different TyG-related parameters and cardiovascular death across two time periods (1999--2008 vs. 2009--2018).
	
	Model I
	
	
	Model II
	

	Exposure
	1999-2008
	2009-2018
	[bookmark: _Hlk202838620]P† 
	
	1999-2008
	2009-2018
	P† 

	TyG (per SD)
	1.24 (1.09, 1.41)
	1.28 (1.08, 1.52)
	0.51
	
	1.24 (1.09, 1.41)
	1.28 (1.08, 1.51)
	0.50

	TyG-WC (per SD)
	1.38 (1.24, 1.54)
	1.47 (1.20, 1.80)
	0.81
	
	1.38 (1.24, 1.53)
	1.45 (1.19, 1.76)
	0.80

	TyG-WHtR (per SD)
	1.41 (1.26, 1.58)
	1.54 (1.26, 1.88)
	0.71
	
	1.41 (1.26, 1.58)
	1.52 (1.25, 1.84)
	0.71

	TyG-WWI (per SD)
	1.43 (1.28, 1.60)
	1.57 (1.27, 1.94)
	0.31
	
	1.43 (1.27, 1.60)
	1.54 (1.26, 1.90)
	0.33


† P-interaction. Model I adjusted all the variables in Model II in Table 2. Model II further adjusted the use of lipid-lowering drugs on the basis of Model I. All abbreviations are shown in Table 1.




























Supplementary Table 14: Prevalence of lipid-lowering drug use and incidence of cardiovascular death by time period (1999--2008 vs. 2009--2018).
	[bookmark: _Hlk202838076]
	1999-2008
	
	2009-2018

	
	N
	%
	
	N
	%

	Use of lipid-lowering drugs
	1537
	12.98%
	
	2502
	20.18%

	Cardiovascular death
	654
	5.52%
	
	200
	1.61%

























Supplementary Table 15: ROC analysis comparing the ability of the TyG-WWI and TyG-related parameters to predict cardiovascular mortality.
	Test
	AUC (95%CI)
	Best threshold
	Specificity
	Sensitivity
	P†

	All participants
	
	
	
	
	

	TyG
	0.627 (0.609-0.645)
	8.6752
	0.5629
	0.6276
	<0.001

	TyG-WC
	0.630 (0.612-0.647)
	811.1431
	0.4496
	0.7494
	<0.001

	TyG-WHtR
	0.635 (0.618-0.652)
	4.6952
	0.3919
	4.6952
	<0.001

	TyG-WWI
	0.694 (0.678-0.710)
	96.5235
	0.5729
	0.7201
	-

	WWI
	0.693 (0.677-0.710)
	11.1238
	0.5811
	0.7155
	0.87

	Age ≤ 60
	
	
	
	
	

	TyG
	0.692 (0.650, 0.733) 
	8.9869
	0.7621
	0.5361
	0.376

	TyG-WC
	0.698 (0.659, 0.736)
	846.6806
	0.5743
	0.7169
	0.709

	TyG-WHtR
	0.675 (0.636, 0.715)
	5.5738
	0.7485
	0.5241
	0.015

	TyG-WWI
	0.703 (0.664, 0.742)
	96.3836
	0.656
	0.6627
	-

	WWI
	0.642 (0.602, 0.682)
	10.9065
	0.592
	0.6506
	<0.001

	Age > 60
	
	
	
	
	

	TyG
	0.536 (0.514, 0.559)
	8.6751
	0.4458
	0.6148
	0.029

	TyG-WC
	0.534 (0.511, 0.557)
	902.2439
	0.5506
	0.5102
	0.021

	TyG-WHtR
	0.528 (0.505, 0.551)
	5.5145
	0.5655
	0.4869
	<0.01

	TyG-WWI
	0.553 (0.530, 0.575)
	99.9106
	0.4648
	0.6163
	-

	WWI
	0.546 (0.524, 0.569)
	11.6963
	0.6116
	0.468
	0.48


† Delong's test p value comparing each index with TyG-WWI, with Bonferroni correction applied for multiple comparisons (adjusted significance threshold α = 0.012).
[bookmark: _Hlk203594299]Abbreviations: ROC: receiver operating characteristic; AUC: area under the curve. Other abbreviations are listed in Table 1.

















Supplementary Table 16: Time-dependent predictive performance of TyG-related parameters and the TyG-WWI.
	Time（months）
	AUC (95%CI)
	Best threshold
	delta.AUC※
	NRI (continuous) *
	P†

	TyG
	
	
	
	
	

	24
	0.612 (0.559, 0.666)
	8.39
	0.102
	[bookmark: OLE_LINK8]35.5% (26.1%-45.2%)
	<0.001

	60
	0.605 (0.573, 0.637)
	8.41
	0.111
	36.1% (31.1%-41.9%)
	<0.001

	120
	0.606 (0.583, 0.629)
	8.42
	0.111
	37.8% (33.7%-41.1%)
	<0.001

	180
	0.617 (0.595, 0.639)
	8.65
	0.111
	39.6% (35.6%-43.3%)
	<0.001

	240
	0.659 (0.628, 0.689)
	8.62
	0.094
	41.4% (33.9%-46.4%)
	<0.001

	TyG-WC
	
	
	
	
	

	24
	0.622 (0.569, 0.675)
	802.87
	0.092
	34.6% (25.0%-44.6%)
	<0.001

	60
	0.617 (0.587, 0.647)
	802.87
	0.099
	32.3% (26.0%-37.2%)
	<0.001

	120
	0.636 (0.613, 0.658)
	801.62
	0.082
	29.9% (25.7%-34.4%)
	<0.001

	180
	0.664 (0.644, 0.685)
	802.50
	0.063
	29.5% (24.6%-33.5%)
	<0.001

	240
	0.703 (0.674, 0.731)
	798.74
	0.050
	26.5% (18.2%-33.0%)
	<0.001

	TyG-WHtR
	
	
	
	
	

	24
	0.634 (0.580, 0.688)
	4.70
	0.080
	35.1% (26.7%-44.9%)
	<0.001

	60
	0.634 (0.604, 0.663)
	4.99
	0.082
	35.3% (30.3%-41.3%)
	<0.001

	120
	0.650 (0.628, 0.671)
	4.64
	0.068
	33.1% (28.0%-37.8%)
	<0.001

	180
	0.672 (0.652, 0.692)
	4.74
	0.056
	32.2% (28.0%-37.3%)
	<0.001

	240
	0.701 (0.672, 0.730)
	4.74
	0.051
	32.1% (20.8%-38.3%)
	<0.001

	TyG-WWI
	
	
	
	
	-

	24
	0.714 (0.666, 0.762)
	98.39
	-
	-
	-

	60
	0.716 (0.689, 0.743)
	98.24
	-
	-
	-

	120
	0.717 (0.698, 0.737)
	94.05
	-
	-
	-

	180
	0.728 (0.709, 0.747)
	95.95
	-
	-
	-

	240
	0.753 (0.725, 0.781)
	96.60
	-
	-
	-


※The increase in the AUC value for the TyG-WWI compared with each indicator at the same time point.
*The NRI increase in the TyG-WWI compared with each indicator at the same time point.
† p values for comparisons between each index and the TyG-WWI were derived at the same time point, with Bonferroni correction applied for multiple comparisons (adjusted significance threshold α = 0.003).
Abbreviations: NRI: Net reclassification improvement; ROC: Receiver operating characteristic; AUC: Area under the curve. Other abbreviations are listed in Table 1.







Supplementary Table 17: Reclassification analyses for the TyG-WWI compared with TyG, TyG-WC, and TyG-WHtR for cardiovascular mortality event prediction, utilizing the continuous version of the net reclassification improvement approach.
	Test
	Comparator
	TyG-WWI
	NRI
	
	P

	[bookmark: _Hlk201965388]TyG-WWI vs TyG
	TyG
	Reclassified upward
	Reclassified downward
	
	
	

	Kaplan‒Meier rate of event
	44.4%
	80.0%
	16.7%
	
	
	

	Expected number of event subjects
	10,765
	8,489
	2,276
	Among event subjects
	9.4%
	<0.01

	Expected number of nonevent subjects
	13,490
	2,121
	11,369
	Among nonevent subjects
	1.0%
	<0.01

	
	
	
	
	Overall (95% bootstrap Cl)
	10.4% (7.4%-13.3%)
	<0.01

	TyG-WWI vs TyG-WC
	TyG-WC
	Reclassified upward
	Reclassified downward
	
	
	

	
	
	
	
	
	
	

	Kaplan‒Meier rate of event
	55.7%
	90.7%
	28.6%
	
	
	

	Expected number of event subjects
	13,521
	9620
	3901
	Among event subjects
	-2.9%
	0.045

	Expected number of nonevent subjects
	10,734
	990
	9,744
	Among nonevent subjects
	12.3%
	<0.01

	
	
	
	
	Overall (95% bootstrap Cl)
	9.4% (6.5%-12.3%)
	<0.01

	TyG-WWI vs TyG-WHtR
	TyG-WHtR
	Reclassified upward
	Reclassified downward
	
	
	

	
	
	
	
	
	
	

	Kaplan‒Meier rate of event
	61.5%
	97.3%
	50.8%
	
	
	

	Expected number of event subjects
	14,923
	10,324
	4,599
	Among event subjects
	-9.0%
	<0.01

	Expected number of nonevent subjects
	9,332
	286
	9046
	Among nonevent subjects
	18.1%
	<0.01

	
	
	
	
	Overall (95% bootstrap Cl)
	9.1% (6.5%-12.7%)
	<0.01


Abbreviations: NRI: Net reclassification improvement. Other abbreviations are listed in Table 1.


[bookmark: OLE_LINK4]Supplementary Table 18: Sensitivity analysis of the associations between TyG, TyG-WC, TyG-WHtR, and TyG-WWI and cardiovascular mortality.
	
	HR (95% CI)
	
	

	
	Sensitivity‐1
	Sensitivity‐2
	Sensitivity‐3

	TyG (per SD)
	1.23 (1.10, 1.37)
	1.22 (1.06, 1.39)
	1.21 (1.04, 1.42)

	TyG-WC (per SD)
	1.40 (1.27, 1.55)
	1.46 (1.27, 1.68)
	1.38 (1.15, 1.66)

	TyG-WHtR (per SD)
	1.44 (1.30, 1.59)
	1.50 (1.30, 1.73)
	1.45 (1.21, 1.74)

	TyG-WWI (per SD)
	1.43 (1.29, 1.58)
	1.46 (1.28, 1.66)
	1.42 (1.21, 1.66)

	TyG (quartiles)
	
	
	

	Q1
	1.0(Ref)
	1.0(Ref)
	1.0(Ref)

	Q2
	1.00 (0.73, 1.38)
	1.09 (0.70, 1.69)
	1.28 (0.71, 2.31)

	Q3
	1.02 (0.74, 1.41)
	0.92 (0.59, 1.44)
	1.20 (0.65, 2.23)

	Q4
	1.35 (0.97, 1.89)
	1.34 (0.87, 2.07)
	1.55 (0.84, 2.86)

	p-trend
	0.019
	0.13
	0.17

	TyG-WC (quartiles)
	
	
	

	Q1
	1.0(Ref)
	1.0(Ref)
	1.0(Ref)

	Q2
	1.29 (0.91, 1.82)
	1.36 (0.88, 2.11)
	1.55 (0.90, 2.67)

	Q3
	1.17 (0.84, 1.63)
	1.22 (0.80, 1.87)
	1.41 (0.83, 2.39)

	Q4
	2.05 (1.49, 2.81)
	2.17 (1.41, 3.34)
	2.05 (1.22, 3.43)

	[bookmark: _Hlk199263174]p-trend
	<0.01
	<0.01
	<0.01

	TyG-WHtR (quartiles)
	
	
	

	Q1
	1.0(Ref)
	1.0(Ref)
	1.0(Ref)

	Q2
	1.33 (0.98, 1.82)
	1.74 (1.16, 2.60)
	1.48 (0.87, 2.52)

	Q3
	1.28 (0.95, 1.74)
	1.53 (1.01, 2.32)
	1.44 (0.86, 2.41)

	Q4
	2.12 (1.55, 2.90)
	2.56 (1.60, 4.11)
	2.32 (1.38, 3.90)

	p-trend
	<0.01
	<0.01
	<0.01

	TyG-WWI (quartiles)
	
	
	

	Q1
	1.0(Ref)
	1.0(Ref)
	1.0(Ref)

	Q2
	1.87 (1.20, 2.93)
	2.04 (1.09, 3.82)
	2.41 (1.15, 5.05)

	Q3
	2.15 (1.36, 3.38)
	1.96 (0.99, 3.89)
	2.75 (1.27, 5.98)

	Q4
	3.04 (1.93, 4.79)
	3.10 (1.54, 6.26)
	3.12 (1.43, 6.77)

	p-trend
	<0.01
	<0.01
	<0.01


Note: (1) Sensitivity Analysis 1 was repeated after excluding participants who died within 2 years of follow-up initiation.​ (2) (2) Sensitivity Analysis 2 repeated the analyses using the original dataset with all missing data excluded.​ (3) Sensitivity Analysis 3 excluded participants with baseline cardiovascular disease and adjusted for confounding factors in Model II, excluding those related to cardiovascular disease (including history of CHD and hypertension).
Abbreviations: HR: hazard ratio; SD: standard deviation. Other abbreviations are listed in Table 1.



Supplementary Table 19: ROC analysis of TyG-related parameters and the TyG-WWI for predicting cardiovascular mortality in participants without baseline cardiovascular disease.
	[bookmark: _Hlk202634345]Test
	AUC (95%CI)
	Best threshold
	Specificity
	Sensitivity
	P†

	TyG
	0.610 (0.579-0.641)
	8.3505
	0.3602
	0.8303
	<0.01

	TyG-WC
	0.607 (0.576-0.637)
	785.6784
	0.3846
	0.787
	<0.01

	TyG-WHtR
	0.615 (0.584-0.645)
	5.2796
	0.6075
	0.574
	<0.01

	TyG-WWI
	0.661 (0.632-0.691)
	94.8545
	0.5196
	0.7148
	-


† Delong's test p value comparing each index with TyG-WWI, with Bonferroni correction applied for multiple comparisons (adjusted significance threshold α = 0.017).
Abbreviations: ROC: receiver operating characteristic; AUC: area under the curve. Other abbreviations are listed in Table 1.
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