Table S1: Characteristics of the included population and excluded population
	
	Included (n = 22,575)
	Excluded (n = 78,741)
	p value

	Age, years
	46.70 (0.22)
	65.54 (0.65)
	<0.001

	Weight, kg
	82.01 (0.22)
	87.39 (1.25)
	<0.001

	Height, m
	168.99 (0.09)
	167.66 (0.54)
	0.075

	WC, cm
	98.19 (0.20)
	107.87 (0.93)
	<0.001

	BMI, kg/m2
	28.63 (0.08)
	30.96 (0.40)
	<0.001

	FBG, mmol/L
	5.85 (0.03)
	6.11 (0.19)
	0.166

	eGFR
	103.05 (0.28)
	101.99 (1.94)
	0.588

	PA-Scores
	3400.63 (70.69)
	2575.11 (352.84)
	0.021

	CCI
	0.81 (0.01)
	3.56 (0.09)
	<0.001

	TyG
	8.62 (0.66)
	  8.96 (0.73)
	<0.001

	TyG-WWI
	94.14 (0.15)
	104.30 (0.59)
	<0.001

	Sex
	
	
	<0.001

	Female
	11348 (51.89%)
	315 (44.74%)
	

	Male
	10523 (48.11%)
	389 (55.26%)
	

	Ethnicity
	
	
	<0.001

	Non-Hispanic White
	9723 (44.46%)
	384 (54.55%)
	

	Non-Hispanic Black
	4291 (19.62%)
	153 (21.73%)
	

	Mexican American
	3969 (18.15%)
	79 (11.22%)
	

	Other races
	3888 (17.78%)
	88 (12.50%)
	

	Education
	
	
	0.365

	Below high school
	5256 (28.84%)
	151 (26.54%)
	

	High school or equivalent
	6365 (34.92%)
	213 (37.43%)
	

	Above high school
	6606 (36.24%)
	205 (36.03%)
	

	Marital status
	
	
	0.712

	Married/cohabiting
	7077 (53.57%)
	233 (55.61%)
	

	Widowed/divorced/separated
	2683 (20.31%)
	81 (19.33%)
	

	Never married
	3450 (26.12%)
	105 (25.06%)
	

	PIR
	
	
	0.015

	Low
	7842 (39.49%)
	231 (36.26%)
	

	Medium
	5862 (29.52%)
	222 (34.85%)
	

	High
	6153 (30.99%)
	184 (28.89%)
	

	Smoking status
	
	
	<0.001

	Never
	11873 (54.34%)
	287 (40.77%)
	

	Former
	5433 (24.86%)
	275 (39.06%)
	

	Now
	4544 (20.80%)
	142 (20.17%)
	

	Drinking status
	
	
	<0.001

	Never
	2817 (14.07%)
	92 (14.47%)
	

	Former
	3417 (17.07%)
	237 (37.26%)
	

	Mild
	6757 (33.75%)
	199 (31.29%)
	

	Moderate
	2986 (14.91%)
	45 (7.08%)
	

	Heavy
	4044 (20.20%)
	63 (9.91%)
	

	[bookmark: _Hlk204063576]Metabolic syndrome
	
	
	<0.001

	No
	13800 (65.01%)
	202 (28.77%)
	

	Yes
	7428 (34.99%)
	500 (71.23%)
	

	β-blockers use
	
	
	<0.001

	No
	20691 (94.67%)
	622 (88.48%)
	

	Yes
	1165 (5.33%)
	81 (11.52%)
	

	[bookmark: _Hlk204062636]ACEI/ARB use
	
	
	0.310

	No
	21222 (97.10%)
	678 (96.44%)
	

	Yes
	634 (2.90%)
	25 (3.56%)
	

	Hypertension history
	
	
	0.036

	No
	11838 (70.33%)
	353 (66.10%)
	

	Yes
	4994 (29.67%)
	181 (33.90%)
	

	CHD history
	
	
	<0.001

	No
	21188 (97.09%)
	413 (60.74%)
	

	Yes
	636 (2.91%)
	267 (39.26%)
	

	Blood glucose status
	
	
	<0.001

	Normal
	14155 (66.68%)
	241 (34.33%)
	

	DM
	3862 (18.19%)
	355 (50.57%)
	

	IFG
	1983 (9.34%)
	67 (9.54%)
	

	IGT
	1228 (5.78%)
	39 (5.56%)
	


Abbreviations as in Table 1.





Table S2: Selection of covariates and analysis of collinearity in overall patients.
	
	Forward selection
	Backward elimination
	GVIF
	DF
	GVIF^(1/(2*Df))

	
	Coefficient
	Change percentage
	Coefficient
	Change percentage
	
	
	

	Crude/Full
	0.05
	Ref.
	0.02
	Ref.
	1.443
	1
	1.201

	Age
	0.03
	-37.9
	0.03
	23.7
	1.312
	1
	1.146

	Sex
	0.05
	2.5
	0.02
	-3.3
	1.114
	1
	1.055

	Smoking status
	0.05
	0
	0.03
	2.8
	1.121
	1
	1.059

	Drinking status
	0.05
	-8
	0.03
	12.4
	1.109
	1
	1.053

	Blood glucose status
	0.03
	-39
	0.04
	63.8
	1.448
	2
	1.097

	Marital status
	0.05
	1.4
	0.03
	7.2
	1.335
	2
	1.075

	Ethnicity
	0.06
	7.2
	0.02
	-33
	1.278
	3
	1.042

	PIR
	0.05
	0.3
	0.02
	-7.1
	1.236
	2
	1.054

	Education
	0.05
	-0.2
	0.02
	0.3
	1.253
	2
	1.058

	CHD history
	0.04
	-18.9
	0.03
	0.7
	1.181
	1
	1.087

	Hypertension history
	0.05
	1.5
	0.03
	1
	1.258
	1
	1.122

	eGFR
	0.05
	-0.8
	0.03
	5.8
	1.424
	1
	1.193

	PA-Scores
	0.05
	0.5
	0.02
	-6.3
	1.072
	1
	1.035

	β-blockers use
	0.05
	-1.3
	0.02
	0
	1.108
	1
	1.053

	ACEI/ARB use
	0.05
	-0.1
	0.02
	0
	1.019
	1
	1.01


Dependent variable: TyG-WWI index.
GVIF, generalized variance inflation factor; DF, degree of freedom. (GVIF^(1/(2*Df)) ≥ 2 indicates collinearity)
Abbreviations as in Table 1.
[bookmark: OLE_LINK2]Table S3: Logistic regression analyses for the association between TyG-WWI and HF in different models.
	
	OR (95%CI)
	

	Exposure
	Model I
	Model II
	P interaction

	TyG-WWI (per SD)
	
	
	0.9130

	1999-2002
	1.82 (1.54, 2.14)
	1.50 (0.97, 2.30)
	

	2003-2006
	2.00 (1.70, 2.36)
	1.38 (0.99, 1.94)
	

	2006-2009
	1.93 (1.65, 2.27)
	1.25 (0.90, 1.74)
	

	2010-2013
	2.04 (1.76, 2.36)
	1.31 (0.92, 1.88)
	

	2014-2018
	1.84 (1.57, 2.16)
	1.55 (1.05, 2.29)
	


Abbreviations: OR: Odds ratios; SD: standard deviation.
Model I model adjust for: Age and Sex.
Model I model adjust for: Age; sex; ethnicity, education, marital status, PIR, drinking status, smoking status, eGFR, PA, β-blockers use, ACEI/ARB use, CHD history, hypertension history and Blood glucose status.  















Table S4: ROC analysis comparing TyG-WWI and traditional heart failure risk factors for the diagnosis of heart failure.
	Test
	AUC
	Delong-P
	Best threshold
	Specificity
	Sensitivity 

	TyG-WWI
	0.697 (0.678, 0.715)
	-
	98.9341
	0.6241
	0.6619 

	BMI
	0.592 (0.571, 0.613)
	<0.0001
	27.1450
	0.4580
	0.6801 

	WC
	0.654 (0.634, 0.674)
	<0.0001
	99.9500
	0.5721
	0.6634 

	WHtR
	0.604 (0.583, 0.626)
	<0.0001
	132.3250
	0.5026
	0.6520 

	FPG
	0.524 (0.483, 0.564)
	<0.0001
	5.6505
	0.6370
	0.4104 

	HBA1C
	0.518 (0.490, 0.546)
	<0.0001
	5.7500
	0.7607
	0.2795 

	TG
	0.497 (0.458, 0.536)
	<0.0001
	1.0895
	0.5061
	0.5318 

	LDL-C
	0.510 (0.470, 0.550)
	<0.0001
	3.7220
	0.1612
	0.8821 

	CRP
	0.505 (0.472, 0.539)
	<0.0001
	1.0250
	0.9210
	0.1049


Delong-P used bonferroni corrected p value (0.00625) as the significance level.

















Figure S1: Dose-response relationship between TyG-WWI and HF (original data).
[image: ]
Restricted cubic spline adjusted for Age, sex, ethnicity, education, marital status, PIR, drinking status, smoking status, eGFR, PA, β-blockers use, ACEI/ARB use, CHD, hypertension and Blood glucose status. Abbreviations: OR: Odds ratios. Other abbreviations as in Table 1.
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