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Supplementary Table S1. Complete linear regression models for inflammatory marker tertiles and serum uric acid
	Marker
	Comparison
	Model 1, β (95% CI)
	p
	Model 2, β (95% CI)
	p
	Model 3, β (95% CI)
	p

	SIRI
	T2 vs T1
	17.90 (3.68–32.13)
	0.014
	9.93 (−1.91–21.76)
	0.100
	8.01 (−3.65–19.66)
	0.178

	
	T3 vs T1
	25.22 (10.98–39.46)
	<0.001
	10.67 (−1.26–22.59)
	0.079
	9.68 (−2.16–21.52)
	0.109

	NLR
	T2 vs T1
	−7.50 (−21.81–6.82)
	0.304
	−2.71 (−14.55–9.13)
	0.653
	−3.30 (−15.13–8.53)
	0.584

	
	T3 vs T1
	−8.58 (−22.90–5.75)
	0.240
	−2.96 (−14.82–8.90)
	0.625
	−3.09 (−14.86–8.68)
	0.606

	MLR
	T2 vs T1
	11.49 (−2.82–25.80)
	0.115
	7.07 (−4.77–18.92)
	0.241
	6.27 (−5.39–17.94)
	0.292

	
	T3 vs T1
	4.51 (−9.81–18.83)
	0.537
	−4.63 (−16.53–7.26)
	0.445
	−4.08 (−15.81–7.65)
	0.495

	SII
	T2 vs T1
	0.77 (−13.54–15.09)
	0.916
	6.53 (−5.30–18.36)
	0.279
	4.66 (−7.09–16.41)
	0.436

	
	T3 vs T1
	−7.29 (−21.61–7.04)
	0.318
	10.44 (−1.50–22.38)
	0.087
	9.48 (−2.33–21.30)
	0.116


Note. β is expressed in μmol/l. Model 1 was unadjusted; Model 2 adjusted for age and sex; Model 3 additionally adjusted for work seniority, smoking, drinking, physical activity, job category, hypertension, and hyperlipidemia. Abbreviations: SIRI, systemic inflammation response index; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; SII, systemic immune-inflammation index; CI, confidence interval.


Supplementary Table S2. Sequential models for joint groups of VAI and inflammatory markers
	Marker
	Joint group
	Model 1, β (95% CI)
	p
	Model 2, β (95% CI)
	p
	Model 3, β (95% CI)
	p

	SIRI
	Low VAI + low SIRI
	Reference
	—
	Reference
	—
	Reference
	—

	
	Low VAI + high SIRI
	18.60 (2.80–34.41)
	0.021
	13.74 (0.58–26.90)
	0.041
	13.70 (0.62–26.77)
	0.040

	
	High VAI + low SIRI
	61.27 (45.47–77.08)
	<0.001
	53.20 (39.95–66.45)
	<0.001
	49.88 (36.57–63.20)
	<0.001

	
	High VAI + high SIRI
	68.04 (53.42–82.67)
	<0.001
	50.53 (38.10–62.96)
	<0.001
	44.72 (32.08–57.35)
	<0.001

	NLR
	Low VAI + low NLR
	Reference
	—
	Reference
	—
	Reference
	—

	
	Low VAI + high NLR
	3.18 (−12.49–18.85)
	0.691
	9.75 (−3.28–22.78)
	0.142
	10.03 (−2.97–23.04)
	0.130

	
	High VAI + low NLR
	67.68 (52.01–83.35)
	<0.001
	56.23 (43.06–69.40)
	<0.001
	51.77 (38.53–65.01)
	<0.001

	
	High VAI + high NLR
	50.58 (35.31–65.84)
	<0.001
	45.06 (32.26–57.86)
	<0.001
	40.45 (27.53–53.38)
	<0.001

	MLR
	Low VAI + low MLR
	Reference
	—
	Reference
	—
	Reference
	—

	
	Low VAI + high MLR
	5.35 (−10.29–21.00)
	0.502
	1.13 (−11.92–14.17)
	0.866
	1.89 (−11.08–14.86)
	0.775

	
	High VAI + low MLR
	50.95 (35.30–66.59)
	<0.001
	44.33 (31.18–57.47)
	<0.001
	40.25 (27.07–53.44)
	<0.001

	
	High VAI + high MLR
	68.62 (53.03–84.21)
	<0.001
	48.27 (34.98–61.55)
	<0.001
	43.83 (30.46–57.20)
	<0.001

	SII
	Low VAI + low SII
	Reference
	—
	Reference
	—
	Reference
	—

	
	Low VAI + high SII
	−9.14 (−24.89–6.61)
	0.255
	7.99 (−5.23–21.21)
	0.236
	7.76 (−5.39–20.91)
	0.247

	
	High VAI + low SII
	63.90 (48.15–79.65)
	<0.001
	51.78 (38.51–65.04)
	<0.001
	47.98 (34.66–61.30)
	<0.001

	
	High VAI + high SII
	44.78 (30.02–59.53)
	<0.001
	47.14 (34.75–59.52)
	<0.001
	41.61 (29.02–54.20)
	<0.001


Note. The low-VAI/low-inflammation group was the reference. β is expressed in μmol/l. Model definitions are provided in Supplementary Table S1.


Supplementary Table S3. Logistic regression sensitivity analysis with hyperuricemia as the outcome
	Analysis
	Comparison
	OR (95% CI)
	p value

	VAI
	T1
	Reference
	—

	
	T2 vs T1
	1.93 (1.22–3.08)
	0.005

	
	T3 vs T1
	4.65 (3.01–7.32)
	<0.001

	SIRI
	T1
	Reference
	—

	
	T2 vs T1
	1.01 (0.68–1.51)
	0.965

	
	T3 vs T1
	1.20 (0.80–1.78)
	0.375

	NLR
	T1
	Reference
	—

	
	T2 vs T1
	0.89 (0.60–1.33)
	0.575

	
	T3 vs T1
	0.99 (0.67–1.46)
	0.951

	MLR
	T1
	Reference
	—

	
	T2 vs T1
	1.20 (0.81–1.77)
	0.365

	
	T3 vs T1
	0.98 (0.66–1.46)
	0.927

	SII
	T1
	Reference
	—

	
	T2 vs T1
	1.15 (0.78–1.72)
	0.482

	
	T3 vs T1
	1.39 (0.93–2.08)
	0.108

	VAI–SIRI joint group
	Low VAI + high SIRI vs low VAI + low SIRI
	3.46 (2.14–5.72)
	<0.001

	
	High VAI + low SIRI vs low VAI + low SIRI
	3.99 (2.42–6.72)
	<0.001

	
	High VAI + high SIRI vs low VAI + low SIRI
	1.73 (1.01–3.00)
	0.046

	Interaction
	VAI×SIRI
	0.93 (0.78–1.09)
	0.370


Note. Models were fully adjusted for age, sex, work seniority, smoking, drinking, physical activity, job category, hypertension, and hyperlipidemia. OR, odds ratio; CI, confidence interval.


Supplementary Table S4. Sensitivity analysis after excluding participants with BMI ≥40 kg/m²
	Analysis
	Comparison
	β (95% CI)
	p value

	VAI tertile
	T2 vs T1
	20.72 (9.56–31.87)
	<0.001

	VAI tertile
	T3 vs T1
	57.11 (45.44–68.77)
	<0.001

	SIRI tertile
	T2 vs T1
	8.01 (−3.65–19.66)
	0.178

	SIRI tertile
	T3 vs T1
	9.68 (−2.16–21.52)
	0.109

	Interaction
	VAI×SIRI
	−5.32 (−10.14 to −0.50)
	0.031


Note. Models adjusted for age, sex, work seniority, smoking, drinking, physical activity, job category, hypertension, and hyperlipidemia. β is expressed in μmol/l.


Supplementary Table S5. Sex-stratified associations of VAI with serum uric acid and VAI×SIRI interactions
	Sex
	Analysis
	β (95% CI)
	p value

	Men
	VAI T2 vs T1
	19.90 (7.55–32.24)
	0.002

	
	VAI T3 vs T1
	57.46 (43.21–71.72)
	<0.001

	
	VAI×SIRI
	−2.35 (−7.17–2.46)
	0.338

	Women
	VAI T2 vs T1
	20.88 (1.13–40.63)
	0.038

	
	VAI T3 vs T1
	53.88 (35.11–72.66)
	<0.001

	
	VAI×SIRI
	−17.08 (−28.78 to −5.38)
	0.004


Note. Sex-stratified models adjusted for all covariates except sex. β is expressed in μmol/l.


Supplementary Table S6. Collinearity diagnostics for the multivariable models
	Main-effect model variable
	VIF
	Interaction model variable
	VIF

	VAI
	1.047
	VAI
	1.025

	SIRI
	1.026
	SIRI
	1.025

	Age
	1.631
	Age
	1.631

	Sex
	1.252
	Sex
	1.252

	Work seniority
	1.671
	Work seniority
	1.671

	Smoking
	1.251
	Smoking
	1.252

	Drinking
	1.160
	Drinking
	1.160

	Physical activity
	1.007
	Physical activity
	1.008

	Job category
	1.027
	Job category
	1.027

	Hypertension
	1.097
	Hypertension
	1.098

	Hyperlipidemia
	1.067
	Hyperlipidemia
	1.069


Note. VIF <5 was considered to indicate no important multicollinearity. VIF, variance inflation factor.


Supplementary Table S7. Linear regression sensitivity analysis using HC3 robust standard errors
	Model
	Comparison
	β (robust SE)
	p value

	VAI tertile
	T2 vs T1
	20.72 (5.30)
	<0.001

	VAI tertile
	T3 vs T1
	57.11 (6.00)
	<0.001

	Interaction
	VAI×SIRI
	−5.32 (6.54)
	0.416


Note. HC3 heteroscedasticity-consistent standard errors were used. β is expressed in μmol/l; SE, standard error.


Supplementary Table S8. False-discovery-rate correction for VAI–inflammatory marker interactions
	Inflammatory marker
	Unadjusted p value
	FDR-adjusted p value

	SIRI
	0.031
	0.041

	NLR
	0.003
	0.011

	MLR
	0.244
	0.244

	SII
	0.022
	0.041


Note. FDR correction was applied to the four continuous multiplicative interaction tests. FDR, false discovery rate.
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