Supplementary table 1 Diagnostic Criteria for Metabolic Diseases
	Metabolic Disease
	Diagnostic Criteria

	Hyperglycemia
	FPG ≥ 7.0 mmol/L and/or HbA1c ≥ 6.5%, or previous history of diabetes

	Hypertension
	SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg, or previous history of hypertension

	Dyslipidemia
	TG ≥ 2.3 mmol/L, or TC ≥ 6.2 mmol/L, or LDL-C ≥ 4.1 mmol/L, or HDL-C < 1.0 mmol/L, or previous history of dyslipidemia

	Hyperuricemia
	UA ≥ 420 μmol/L, or previous history of  hyperuricemia/gout


Abbreviations: FPG: Fasting plasma glucose; HbA1c: Glycated hemoglobin; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; TG: Triglycerides; TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density lipoprotein cholesterol; UA:Uric acid

Supplementary table 2 VIF of Covariate selection in Association between VSR and CAP/LSM
	Covariates
	gender
	age
	ALT
	AST
	ALB
	PLT
	hyperglycemia
	hypertension
	dyslipidemia
	hyperuricemia
	BMI/overweight

	VIF
	1.089
	1.128
	4.652
	4.216
	2.59
	1.215
	1.229
	1.193
	1.205
	1.739
	2.508


Abbreviations: VSR, visceral fat area to skeletal muscle mass ratio; CAP, controlled attenuation parameter; LSM, liver stiffness measurement; VIF, Variance Inflation Factor; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALB, albumin; PLT, platelet.


Supplementary table 3 Mediation analysis of iver function-related parameters in Association between VSR and CAP/LSM
	Item
	ALT (mediation.p)
	AST (mediation.p)
	ALB (mediation.p)
	PLT (mediation.p)

	Indirect (ab)
	0.526
	0.478
	0.062
	0.06

	Direct (c')
	0.0
	0.0
	0.0
	0.0


Abbreviations: VSR, visceral fat area to skeletal muscle mass ratio; CAP, controlled attenuation parameter; LSM, liver stiffness measurement; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALB, albumin; PLT, platelet.





[bookmark: OLE_LINK1]Supplementary table 4 Association between VSR and TyG in multiple linear regression
	VSR
	VSR sex-stratifed tertiles

	（n=980）
	T1(n=327)
	T2 (n=326)
	  T3 (n=327)

	
	β (95%CI)
	P
	Reference
	β (95%CI)
	P
	β (95%CI)
	P

	Model 1a
	0.03 (0.00~0.05)
	0.053
	1.00
	0.29 (0.20~0.39)
	<0.001
	0.45 (0.36~0.54)
	<0.001

	Model 2b 
	0.08 (0.05~0.11)
	< 0.001
	1.00
	0.13 (0.04~0.21)
	0.006
	0.15 (0.05~0.24)
	0.003


aModel1：adjusted for sex when VSR was included as continuous variable, no adjusted when VSR was included as VSR sex-stratified tertiles; 
bModel2：Adjusted for the variables in Model 1 plus age and overweight/obesity.
Abbreviations: VSR, visceral fat area to skeletal muscle mass ratio; TyG, triglyceride and glucose index; CI, Confidence Interval. 

Supplementary table 5 Association between TyG and CAP as well as LSM in multiple linear regression
	
	CAP
	LSM

	
	β(95%CI)
	P
	β (95%CI)
	P

	Model 1a
	0.0091 (0.0081~0.010)
	< 0.001
	0.093 (0.064~0.121)
	<0.001

	Model 2b 
	0.0071 (0.0051~0.0081)
	< 0.001
	0.0381 (0.012~0.064)
	0.004


aModel1: Unadjusted model; bModel2: Adjusted for gender, age and overweight/obesity.
Abbreviations: TyG, triglyceride and glucose index; CAP, controlled attenuation parameter; LSM, liver stiffness measurement; 
[bookmark: _GoBack]CI, Confidence Interval. 
 
Supplementary table 6 Association between TyG and MASLD (587) as well as hepatic fibrosis (51) in multiple logistic regression
	
	MASLD
	Hepatic fibrosis

	
	OR (95%CI)
	P
	OR (95%CI)
	P

	Model 1a
	7.39 (5.43~10.05)
	< 0.001
	4.04 (2.76~5.91)
	<0.001

	Model 2b 
	2.22 (1.47~3.34)
	< 0.001
	1.66 (1.00~2.74)
	0.048


aModel1: Unadjusted model; bModel2: Adjusted for gender, age and overweight/obesity.
Abbreviations: TyG, triglyceride and glucose index; MASLD, metabolic dysfunction-associated steatotic liver disease; 
CI, Confidence Interval.

Supplementary table 7 Association of VSR with CAP among 980 participants in different subgroups
	Subgroup
	Total
	[bookmark: OLE_LINK7][bookmark: OLE_LINK15]β (95% CI)
	P value
	P for interaction

	Age，years
	
	
	
	

	20 to <39
	452
	8.45 (6.18，10.72)
	<0.001
	0.527

	≥ 39
	528
	7.26 (5.42，9.09)
	<0.001
	

	Gender
	
	
	
	

	male
	552
	11.94 (9.4, 14.49)
	<0.001
	0.004

	female
	428
	5.85 (4.14, 7.56)
	<0.001
	

	Dyslipidemia
	
	
	
	

	yes
	347
	6.91 (4.06, 9.76)
	<0.001
	0.714

	no
	633
	7.94 (6.32，9.56)
	<0.001
	

	Hypertension
	
	
	
	

	yes
	218
	7.72 (4.61, 10.82)
	<0.001
	0.556

	no
	761
	7.84 (6.24, 9.44)
	<0.001
	

	[bookmark: OLE_LINK20]Hyperuricemia
	
	
	
	

	yes
	162
	 15.04 (10.06, 20.02)
	<0.001
	0.004

	no
	818
	7.27 (5.81, 8.73)
	<0.001
	

	BMI stratification
	
	
	
	

	  Lean/normal
	392
	5.17 (2.96, 7.39)
	<0.001
	0.115

	[bookmark: OLE_LINK32]Overweight/Obesity
	587
	9.71 (7.79, 11.62)
	<0.001
	


The covariates included in the models were gender, age, ALT, AST, ALB, PLT, hyperglycemia, hypertension, dyslipidemia, hyperuricemia, overweight/obesity. In the gender stratified analysis, gender is not adjusted. In the age stratified analysis, age was not adjusted. In the metabolic diseases stratified analysis, corresponding metabolic diseases is not adjusted. In the BMI stratified analysis, BMI was not adjusted.
Interactions were tested via multiplicative terms. Interaction terms were tested using multivariate linear regression models. The statistical significance of interaction terms were assessed using the P-value for interaction. Regression coefficients were not standardized.
Abbreviations: VSR, visceral fat area to skeletal muscle mass ratio; CAP, controlled attenuation parameter; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALB, albumin; PLT, platelet; CI, Confidence Interval; BMI, Body mass index.  


Supplementary table 8 Association of VSR with MASLD among 980 participants in different subgroups
	Subgroup
	Total
	NAFLD (%)
	OR
	95%CI for OR
	P value
	P for interaction

	Age，years
	
	
	
	
	
	

	20 to <39
	452
	243 (53.8)
	1.93
	1.42, 2.63
	<0.001
	0.200

	≥ 39
	528
	344 (65.2)
	1.88 
	1.44, 2.43
	<0.001
	

	Gender
	
	
	
	
	
	

	male
	552
	399 (72.3)
	3.89 
	2.68, 5.66
	<0.001
	0.022

	female
	428
	188 (43.9)
	2.14 
	 1.74, 2.63
	<0.001
	

	Dyslipidemia
	
	
	
	
	
	

	yes
	347
	275 (79.3)
	1.63
	 1.1, 2.42
	0.015
	0.767

	no
	633
	312 (49.3)
	1.88 
	 1.5, 2.35 
	<0.001
	

	Hypertension
	
	
	
	
	
	

	yes
	218
	174 (79.8)
	1.82
	 1.16, 2.87
	0.009
	0.810

	no
	761
	412 (54.1)
	1.86
	 1.5, 2.31
	<0.001
	

	Hyperuricemia
	
	
	
	
	
	

	yes
	162
	130 (80.2)
	14.44
	 3.79, 54.97
	<0.001
	0.007

	no
	818
	457 (55.9)
	1.69
	 1.40, 2.05
	<0.001
	

	BMI stratification
	
	
	
	
	
	

	  Lean/normal
	392
	92 (23.5)
	1.47 
	 1.14, 1.91
	0.003
	0.125

	Overweight/Obesity
	587
	494 (84.2)
	2.37
	 1.74, 3.21
	<0.001
	


The covariates included in the models were gender, age, ALT, AST, ALB, PLT, hyperglycemia, hypertension, dyslipidemia, hyperuricemia, BMI stratification. In the gender stratified analysis, gender is not adjusted. In the age stratified analysis, age was not adjusted. In the metabolic diseases stratified analysis, corresponding metabolic diseases is not adjusted. In the BMI stratified analysis, BMI was not adjusted.
Interactions were tested via multiplicative terms. Interaction terms were tested using multivariate logistic regression models. The statistical significance of interaction terms were assessed using the P-value for interaction. Regression coefficients were not standardized.
Abbreviations: VSR, visceral fat area to skeletal muscle mass ratio; MASLD, cmetabolic dysfunction-associated steatotic liver disease, ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALB, albumin; PLT, platelet; CI, Confidence Interval; BMI, Body mass index.
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