Supplementary Table 1. Fully adjusted logistic regression (Model 3) using BMI to predict overall cancer prevalence (NHANES 1999–2020).
Outcome: Ever diagnosed with cancer (NMSC excluded; melanoma included)
	Variable
	Category / unit
	OR (95% CI)
	P-value

	BMI
	Per 1-unit increase
	1.00 (0.99–1.01)
	0.65

	Age
	Per 1-year increase
	1.07 (1.06–1.07)
	<0.0001

	Sex
	Male vs Female (ref)
	0.73 (0.64–0.83)
	<0.0001

	Ethnicity
	Mexican American vs Black (ref)
	0.83 (0.65–1.06)
	0.13

	
	Other vs Black (ref)
	0.96 (0.71–1.30)
	0.80

	
	White vs Black (ref)
	2.10 (1.79–2.48)
	<0.0001

	Education
	College graduate or above vs 9–11th (ref)
	1.27 (1.02–1.57)
	0.03

	
	High school/GED vs 9–11th (ref)
	1.04 (0.82–1.31)
	0.74

	
	Less than 9th vs 9–11th (ref)
	0.89 (0.68–1.18)
	0.43

	Marital status
	Married/cohabiting vs Unmarried (ref)
	1.10 (0.96–1.27)
	0.16

	Ratio of family income to poverty
	Per 1-unit increase
	1.06 (1.01–1.11)
	0.02

	Diabetes
	Yes vs No (ref)
	1.21 (1.04–1.41)
	0.01

	Smoking
	Yes vs No (ref)
	1.33 (1.12–1.57)
	0.001

	Alcohol use
	Yes vs No (ref)
	1.15 (0.99–1.34)
	0.07

	Hypertension
	Yes vs No (ref)
	1.06 (0.91–1.24)
	0.47


Model specification. Survey-weighted logistic regression (NHANES 1999–2020) adjusting for age, sex, ethnicity, education, marital status, poverty-income ratio, diabetes, hypertension, hyperlipidemia, smoking, and alcohol use. Two-sided P values reported; 95% CIs shown. Ref = reference category; OR = odds ratio; CI = confidence interval. 


Supplementary Table 2. Mutual adjustment of Visceral Adiposity Index (VAI) and waist circumference (WC) in relation to overall cancer prevalence (NHANES 1999–2020).
Outcome: Ever diagnosed with cancer (NMSC excluded; melanoma included)
	Exposure
	Category / unit
	Primary model (Model 3)*
	Mutual adjustment**

	VAI (continuous)
	Per 1-unit increase
	1.024 (1.004–1.045); P = 0.021
	1.014 (1.012–1.017); P < 0.001

	VAI (quartiles)
	Ref = Q1 (<1.0)
	
	

	
	Q2 (1.0–<2.0)
	1.19 (0.87–1.63); P = —
	0.918 (0.752–1.122); P = 0.404

	
	Q3 (2.0–<3.0)
	1.38 (0.99–1.94); P = —
	0.897 (0.627–1.284); P = 0.553

	
	Q4 (≥3.0)
	2.19 (1.00–4.80); P = —
	1.037 (0.905–1.188); P = 0.599

	
	P for trend
	0.039
	0.718

	WC (continuous)
	Per 5-cm increase
	1.009 (0.997–1.022); P = 0.142
	1.015 (0.996–1.033); P = 0.123

	WC (quartiles)\†
	Ref = Q1 (sex-specific)
	
	

	
	Q2 vs Q1
	1.176 (0.961–1.439); P = 0.115
	1.166 (0.953–1.427); P = 0.136

	
	Q3 vs Q1
	0.944 (0.898–0.991); P = 0.021
	0.928 (0.884–0.975); P = 0.003

	
	Q4 vs Q1
	1.222 (1.182–1.265); P < 0.001
	1.199 (1.161–1.238); P < 0.001

	
	P for trend
	0.040
	0.077


* Primary model (Model 3) for VAI rows excludes WC; for WC rows excludes VAI; covariates: age, sex, race/ethnicity, education, marital status, poverty-income ratio, smoking, alcohol use, diabetes, hypertension (BMI/Hyperlipidemia omitted to avoid over-adjustment for VAI components/consequences).
** Mutual adjustment adds WC (per 5 cm) to VAI models, and adds VAI (per 1-unit) to WC models.
\† WC quartiles are sex-specific (cut-points to be reported in Supplementary Table S3). OR = odds ratio; CI = confidence interval. 


Supplementary Table 3. Collinearity between VAI, WC, and BMI: correlations and variance inflation factors.
Outcome/Model: Not applicable (diagnostic table)
Purpose: Quantify redundancy between VAI and its anthropometric components to justify reporting WC in the Supplement rather than co-adjusting it with VAI in primary models.
	Section
	Pair / Variable
	Pearson r
	Spearman ρ
	VIF

	Correlations
	VAI vs WC
	0.193
	0.395
	—

	
	VAI vs BMI
	0.147
	0.348
	—

	
	WC vs BMI
	0.897
	0.896
	—

	VIFs*
	WC
	—
	—
	8.00

	
	BMI
	—
	—
	7.53

	
	VAI
	—
	—
	1.09

	
	Age
	—
	—
	1.67

	
	Poverty-income ratio
	—
	—
	1.36


* VIF computation. VIFs were obtained from an OLS design matrix including VAI, WC, BMI, age, poverty-income ratio, and one-hot dummies for sex/ethnicity/education/marital/diabetes/smoking/alcohol/hypertension; this table serves diagnostic purposes only and does not affect primary model estimates. By convention, VIF ≥5 indicates moderate and ≥10 indicates high collinearity. Here, WC and BMI exhibit substantial collinearity, consistent with WC being an anthropometric component closely tied to the VAI construct. These diagnostics support presenting WC in the Supplement (mutual-adjustment and sensitivity analyses) rather than co-adjusting WC alongside VAI in the primary models (see Supplementary Table S2).



Supplementary Fig. 1. Odds ratios for cancer across VAI quartiles (unadjusted model).
Bars represent ORs and 95% CIs of cancer prevalence for each VAI quartile. The lowest quartile (<1.0) is used as reference. The highest quartile (≥3.0) showed an unadjusted OR of 3.04 for cancer (Model 1). The analysis is unadjusted (Model 1).
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[bookmark: OLE_LINK1][bookmark: _GoBack]Supplementary Fig. 2. Subgroup-specific odds ratios for cancer risk per unit increase in VAI by sex and hypertension status.
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Forest plot illustrating the joint effect of sex and hypertension status on the association between VAI and cancer prevalence. Adjusted ORs and 95% Cis were estimated from a fully adjusted logistic regression model (Model 3), incorporating a three-way interaction term (VAI × sex × hypertension). The association was statistically significant only in females without hypertension (OR = 1.034; 95% CI: 1.004–1.065), suggesting a potential synergistic modification of the VAI–cancer relationship in this subgroup. The vertical dashed line indicates the null value (OR = 1.0).
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