Part 1 Details of calculations
1. PREVENT-CVD risk estimation
The 10-year risk of total cardiovascular disease (CVD), including atherosclerotic cardiovascular disease and heart failure, was estimated using the sex-specific base PREVENT-CVD equations among participants aged 30–79 years without prevalent clinical CVD at baseline[1]. Of the 15,126 participants in the final cohort, 12,768 (84.41%) were aged 30–79 years and underwent PREVENT-CVD estimation, whereas 2,347 (15.52%) were aged <30 years and 11 (0.07%) were aged >79 years. PREVENT-CVD was not calculated or extrapolated for the 2,358 participants outside the validated age range; for these participants, the PREVENT-based stage 3 criterion was not applied, and CKM stage was assigned according to the remaining applicable stage-defining criteria. 

The predicted risk was calculated by applying the inverse-logit transformation to the sex-specific linear predictor (LP):

, where LP was derived using the published sex-specific intercepts and regression coefficients. The base PREVENT-CVD model included age, non–high-density lipoprotein cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, estimated glomerular filtration rate, diabetes status, current smoking, antihypertensive medication use, and statin treatment, with the prespecified nonlinear transformations and interaction terms. In this study, self-reported lipid-lowering medication use was considered a proxy for statin treatment, and the original model coefficients were applied without recalibration. Enhanced PREVENT-CVD models incorporating urinary albumin-to-creatinine ratio, glycated hemoglobin, or social deprivation index were not implemented because these variables were not consistently available in the cohort. Among participants with metabolic risk factors and/or kidney dysfunction, a predicted 10-year PREVENT-CVD risk ≥20% was considered a criterion for CKM stage 3, whereas individuals with a risk <20% were classified as CKM stage 2 in the absence of other stage 3 conditions.
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2. Calculation of insulin resistance-related and obesity indices
The 12 insulin resistance-related indices were calculated as follows:


The obesity indices were calculated as follows:
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Table S1. Missing baseline covariate data before imputation in the final analytical cohort (N = 15,126)
	Covariate
	Missing, n
	Missing, %

	Age
	0
	0.00

	Sex
	0
	0.00

	Smoking status
	0
	0.00

	Alcohol consumption
	1,065
	7.04

	Marital status
	1,865
	12.33

	Educational attainment
	5,320
	35.17

	Sleep duration
	5,522
	36.51

	Occupational posture
	5,330
	35.24

	Physical activity level
	1,389
	9.18

	Annual income
	0
	0.00

	eGFR
	0
	0.00

	LDL-C
	644
	4.26





Table S2 Comparison of adult cardiovascular kidney metabolic syndrome staging in the 2023 AHA Presidential Advisory and the 2026 multisociety guideline
	Component
	2023 AHA Presidential Advisory
	2026 AHA/ACC/ADA/ASN guideline
	Comparison and interpretation

	Framework
	AHA Presidential Advisory introducing stages 0–4, with definitions and guidance on screening and management.
	AHA/ACC/ADA/ASN clinical practice guideline retaining the staging framework and specifying adult diagnostic criteria and graded recommendations.
	Framework retained and incorporated into a multisociety clinical practice guideline.

	Stage 0
Overall definition
	Normal BMI, waist circumference, glycemia, blood pressure, and lipid profile; no CKD, subclinical CVD, or clinical CVD.
	Normal BMI, waist circumference, glycemia, blood pressure, and lipid profile; no CKD, subclinical CVD, or clinical CVD. Stage 0 represents individuals without CKM syndrome.
	Core definition retained; no comprehensive numerical lipid profile is specified for stage 0.

	Stage 1
Overall definition
	Overweight/obesity, abdominal obesity, or dysfunctional adipose tissue, reflected by impaired glucose tolerance or prediabetes, without other metabolic risk factors or CKD.
	Overweight/obesity, abdominal obesity, or dysfunctional adipose tissue, without other metabolic risk factors, CKD, subclinical CVD, or clinical CVD.
	Core definition retained. Adiposity and dysglycemia provide alternative qualifying pathways; elevated BMI is not universally required.

	Stage 1
BMI
	≥25 kg/m²; ≥23 kg/m² for individuals of Asian ancestry.
	≥25 kg/m²; ≥23 kg/m² for individuals of Asian ancestry.
	Unchanged.

	Stage 1
Waist circumference
	Women ≥88 cm; men ≥102 cm. For Asian ancestry: women ≥80 cm; men ≥90 cm.
	Women ≥88 cm; men ≥102 cm. For Asian ancestry: women ≥80 cm; men ≥90 cm.
	Unchanged.

	Stage 1
Dysglycemia
	Impaired glucose tolerance or prediabetes; fasting glucose 100–124 mg/dL or HbA1c 5.7%–6.4%.ᵃ
	Fasting glucose 100–125 mg/dL or HbA1c 5.7%–6.4%. Prediabetes also includes 2-hour glucose 140–199 mg/dL during a 75-g OGTT.
	Reported fasting glucose upper limit differs (124 vs 125 mg/dL); HbA1c criteria are unchanged. The clinical significance of this wording difference is not established.ᵃ

	Stage 2
Overall definition
	Metabolic risk factors, moderate- to high-risk CKD, or both. Metabolic factors comprise hypertriglyceridemia, hypertension, MetS, and diabetes.
	Metabolic risk factors, moderate- to high-risk CKD, or both, in the absence of subclinical or clinical CVD.
	Core structure retained. Metabolic risk factors and CKD are alternative or coexisting pathways; excess adiposity is not a prerequisite.

	Stage 2
Triglycerides
	≥135 mg/dL as an independent metabolic risk factor.
	≥150 mg/dL as an independent metabolic risk factor.
	Explicit numerical change: 135 to 150 mg/dL.

	Stage 2
Hypertension
	Hypertension, including stages 1 and 2. Elevated blood pressure as a MetS component is defined by SBP ≥130 mmHg, DBP ≥80 mmHg, and/or antihypertensive medication use.
	SBP ≥130 mmHg, DBP ≥80 mmHg, or antihypertensive medication use. Blood pressure diagnosis is based on averages of ≥2 careful readings on ≥2 occasions.
	Hypertension criteria explicitly specified for staging; the 130/80-mmHg threshold is retained.

	Stage 2
Diabetes
	Diabetes, with emphasis on T2D; numerical glycemic thresholds are not specified in the stage 2 definition.
	T2D, with fasting glucose ≥126 mg/dL or HbA1c ≥6.5%.
	T2D terminology and numerical glycemic criteria explicitly specified for staging.

	Stage 2
Metabolic syndrome
	At least 3 of 5 components: elevated waist circumference; HDL-C <40 mg/dL in men or <50 mg/dL in women; triglycerides ≥150 mg/dL; SBP ≥130 mmHg or DBP ≥80 mmHg and/or antihypertensive treatment; fasting glucose ≥100 mg/dL.
	At least 3 of the same five AHA/NHLBI components, with identical numerical thresholds, including sex- and ancestry-specific waist circumference thresholds.
	MetS criteria retained, including DBP ≥80 mmHg and the requirement for ≥3 components.

	CKD
Chronicity and assessment
	Low eGFR or albuminuria persisting for ≥3 months. Kidney risk is classified using eGFR and albuminuria; annual eGFR and UACR assessment is advised from stage 2 onward.
	eGFR <60 mL/min/1.73 m² or UACR ≥30 mg/g on ≥2 measurements 3 months apart. At least annual eGFR and UACR assessment is recommended from stage 2 onward.
	Chronicity and combined kidney assessment retained, with more explicit diagnostic wording.

	Stage 2
Moderate- to high-risk CKD
	KDIGO moderate- to high-risk categories: G1–G2/A2–A3, G3a/A1–A2, or G3b/A1.ᶜ
	KDIGO moderate- to high-risk categories: G1–G2/A2–A3, G3a/A1–A2, or G3b/A1.ᶜ
	Risk categories retained and qualifying combinations explicitly specified. Classification requires both eGFR and albuminuria.

	Stage 3
Overall definition
	Subclinical ASCVD or subclinical HF in individuals with excess/dysfunctional adiposity, other metabolic risk factors, or CKD; alternatively, very-high-risk CKD or high predicted CVD risk as risk equivalents.
	Subclinical coronary atherosclerosis or pre-HF in the presence of CKM risk factors; alternatively, very-high-risk CKD or high predicted CVD risk as risk equivalents.
	Core pathways retained. Risk equivalents do not require concurrent imaging or biomarker evidence of subclinical CVD.

	Stage 3
Coronary artery calcium
	Coronary calcification is the principal marker of subclinical ASCVD; the staging definition does not specify a universal numerical CAC threshold.
	Agatston CAC score ≥100 or moderate-to-severe incidental CAC.ᵇ
	A numerical CAC threshold is explicitly specified for stage 3.

	Stage 3
Other atherosclerosis evidence
	Subclinical atherosclerosis detected by coronary catheterization or CT angiography; subclinical PAD is also recognized.
	Subclinical atherosclerosis detected by coronary catheterization or CT angiography, or a low ABI without claudication symptoms.
	Qualifying findings further specified. Coronary imaging and subclinical PAD are retained; a low ABI without claudication is explicitly included, without a numerical ABI cutoff.

	Stage 3
Cardiac biomarkers
	NT-proBNP ≥125 pg/mL; hs-cTnT ≥14 ng/L in women or ≥22 ng/L in men; hs-cTnI ≥10 ng/L in women or ≥12 ng/L in men.
	NT-proBNP ≥125 pg/mL; hs-cTnT ≥14 ng/L in women or ≥22 ng/L in men; hs-cTnI ≥10 ng/L in women or ≥12 ng/L in men.
	All biomarker thresholds retained from 2023.

	Stage 3
Cardiac imaging and pre-HF
	Subclinical HF identified by elevated cardiac biomarkers or echocardiographic abnormalities in the absence of clinical symptoms; combined abnormalities indicate the highest HF risk.
	Pre-HF identified by structural or functional abnormalities, increased filling pressure, or elevated cardiac biomarkers without clinical HF symptoms; biomarker or echocardiographic abnormalities provide qualifying pathways.
	Terminology refined from subclinical HF to pre-HF; diagnostic pathways retained. Biomarker and imaging abnormalities are not both required.

	Stage 3
Very-high-risk CKD
	Very-high-risk CKD by KDIGO classification: G3a/A3, G3b/A2–A3, or G4–G5 at any albuminuria category.ᶜ
	Very-high-risk CKD by KDIGO classification: G3a/A3, G3b/A2–A3, or G4–G5 at any albuminuria category.ᶜ
	Classification retained. eGFR <30 mL/min/1.73 m² captures only part of this risk category.

	Stage 3
High predicted CVD risk
	High predicted 10-year CVD risk; a definitive numerical threshold remained to be established using the forthcoming CKM risk prediction algorithm.
	Predicted 10-year total CVD risk ≥20% using PREVENT-CVD. Ten-year risk assessment is recommended for adults aged 30–79 years without CVD.ᵈ
	Risk equation and quantitative threshold explicitly specified. Total CVD includes ASCVD and HF; scores from other equations are not interchangeable.

	Stage 4
Clinical CVD
	Coronary heart disease, HF, stroke, PAD, or atrial fibrillation in individuals with excess/dysfunctional adiposity, other CKM risk factors, or CKD.
	Coronary heart disease, HF, stroke, PAD, or atrial fibrillation in individuals with excess/dysfunctional adiposity, other CKM risk factors, or CKD.
	Core definition retained. Atrial fibrillation should not be generalized to all arrhythmias.

	Stages 4a and 4b
Kidney failure
	Stage 4a: no kidney failure. Stage 4b: kidney failure present. Kidney failure corresponds to G5 CKD (eGFR <15 mL/min/1.73 m²); detailed treatment-based criteria are not specified within the stage 4b definition.
	Stage 4a: no kidney failure. Stage 4b: chronically reduced eGFR <15 mL/min/1.73 m² or a need for chronic kidney replacement therapy (dialysis).
	Substages retained, with explicit eGFR and treatment criteria for kidney failure. Clinical CVD is required for stage 4b.


a The 2023 advisory reports fasting glucose as “≥100–124 mg/dL,” whereas the 2026 guideline specifies 100–125 mg/dL. This discrepancy is retained without assuming a typographical error or an intentional change in the clinical definition of prediabetes.
b The 2026 diagnostic criteria specify CAC ≥100, although >100 appears elsewhere in the same guideline.
c eGFR categories (mL/min/1.73 m²): G1, ≥90; G2, 60–89; G3a, 45–59; G3b, 30–44; G4, 15–29; G5, <15. Albuminuria categories: A1, UACR <30 mg/g; A2, 30 to <300 mg/g; A3, ≥300 mg/g. G1–G2/A1 does not indicate CKD in the absence of other markers of kidney damage.
d The stage 3 risk criterion is 10-year total CVD risk estimated using PREVENT-CVD, not PREVENT-ASCVD, PREVENT-HF, or a treatment-initiation threshold. Ten-year risk assessment is recommended in adults aged 30–79 years without CVD.
Abbreviations: ABI, ankle–brachial index; ACC, American College of Cardiology; ADA, American Diabetes Association; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; ASN, American Society of Nephrology; BMI, body mass index; CAC, coronary artery calcium; CKD, chronic kidney disease; CKM, cardiovascular–kidney–metabolic; CT, computed tomography; CVD, cardiovascular disease; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; HF, heart failure; hs-cTnI/T, high-sensitivity cardiac troponin I/T; KDIGO, Kidney Disease: Improving Global Outcomes; MetS, metabolic syndrome; NHLBI, National Heart, Lung, and Blood Institute; NT-proBNP, N-terminal pro–B-type natriuretic peptide; OGTT, oral glucose tolerance test; PAD, peripheral artery disease; pre-HF, pre–heart failure; PREVENT, Predicting Risk of Cardiovascular Disease Events; SBP, systolic blood pressure; T2D, type 2 diabetes; UACR, urine albumin-to-creatinine ratio.




Table S3. AIC comparison of restricted cubic spline models with three, four, and five knots for incident CVD
	Exposure
	AIC
3 knots
	AIC
4 knots
	AIC
5 knots
	Selected
knots

	UA
	5588.246
	5586.373
	5587.879
	4

	eGDR
	5567.865
	5568.345
	5567.077
	5

	AIP
	5585.477
	5583.365
	5585.728
	4

	METS-IR
	5572.090
	5570.190
	5574.030
	4

	CTI
	5583.305
	5582.039
	5584.420
	4

	CHG
	5576.503
	5576.241
	5578.388
	4

	TyG
	5576.724
	5576.724
	5578.311
	4

	TyG-BMI
	5574.581
	5573.695
	5576.304
	4

	TyG-WC
	5574.419
	5572.887
	5575.348
	4

	TyG-WHtR
	5571.554
	5569.535
	5573.534
	4

	TyG-ABSI
	5575.799
	5575.342
	5577.386
	4

	TyG-BRI
	5576.958
	5575.210
	5578.742
	4

	TyG-WWI
	5570.954
	5570.571
	5572.604
	4







Table S4 Proportional hazards diagnostics for individual and joint exposures in Model 3
	Exposure
	Specification
	Exposure PH test, P
	Global PH test, P

	Serum uric acid
	Per 1-SD
	0.580
	0.962

	
	Quartiles
	0.195
	0.848

	
	Ordinal trend
	0.427
	0.958

	eGDR
	Per 1-SD
	0.205
	0.897

	
	Quartiles
	0.519
	0.948

	
	Ordinal trend
	0.290
	0.919

	AIP
	Per 1-SD
	0.449
	0.953

	
	Quartiles
	0.689
	0.969

	
	Ordinal trend
	0.646
	0.965

	METS-IR
	Per 1-SD
	0.998
	0.948

	
	Quartiles
	0.616
	0.959

	
	Ordinal trend
	0.793
	0.962

	CTI
	Per 1-SD
	0.622
	0.978

	
	Quartiles
	0.216
	0.893

	
	Ordinal trend
	0.810
	0.982

	CHG
	Per 1-SD
	0.851
	0.978

	
	Quartiles
	0.571
	0.964

	
	Ordinal trend
	0.426
	0.967

	TyG
	Per 1-SD
	0.974
	0.970

	
	Quartiles
	0.458
	0.948

	
	Ordinal trend
	0.813
	0.972

	TyG-BMI
	Per 1-SD
	0.759
	0.945

	
	Quartiles
	0.965
	0.985

	
	Ordinal trend
	0.823
	0.963

	TyG-WC
	Per 1-SD
	0.766
	0.950

	
	Quartiles
	0.984
	0.979

	
	Ordinal trend
	0.915
	0.955

	TyG-WHtR
	Per 1-SD
	0.716
	0.942

	
	Quartiles
	0.962
	0.976

	
	Ordinal trend
	0.990
	0.952

	TyG-ABSI
	Per 1-SD
	0.890
	0.968

	
	Quartiles
	0.917
	0.981

	
	Ordinal trend
	0.927
	0.964

	TyG-BRI
	Per 1-SD
	0.680
	0.942

	
	Quartiles
	0.835
	0.966

	
	Ordinal trend
	0.956
	0.954

	TyG-WWI
	Per 1-SD
	0.809
	0.958

	
	Quartiles
	0.988
	0.978

	
	Ordinal trend
	0.921
	0.958

	UA + eGDR
	Joint categories
	0.098
	0.746

	UA + AIP
	Joint categories
	0.543
	0.940

	UA + METS-IR
	Joint categories
	0.379
	0.906

	UA + CTI
	Joint categories
	0.551
	0.952

	UA + CHG
	Joint categories
	0.466
	0.927

	UA + TyG
	Joint categories
	0.473
	0.940

	UA + TyG-BMI
	Joint categories
	0.580
	0.935

	UA + TyG-WC
	Joint categories
	0.164
	0.812

	UA + TyG-WHtR
	Joint categories
	0.127
	0.781

	UA + TyG-ABSI
	Joint categories
	0.131
	0.756

	UA + TyG-BRI
	Joint categories
	0.359
	0.887

	UA + TyG-WWI
	Joint categories
	0.327
	0.884









Table S5 Joint associations of hyperuricemia and insulin resistance-related indices with incident CVD in participants with CKM stages 0–3
	Insulin-resistance index
	Joint exposure group
	HR (95% CI)
	P value

	eGDR
	No hyperuricemia + High eGDR (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + Low eGDR
	2.07 (1.51–2.84)
	<0.001

	
	Hyperuricemia + High eGDR
	2.18 (1.14–4.17)
	0.019

	
	Hyperuricemia + Low eGDR
	2.28 (1.56–3.34)
	<0.001

	AIP
	No hyperuricemia + Low AIP (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High AIP
	1.70 (1.30–2.22)
	<0.001

	
	Hyperuricemia + Low AIP
	1.82 (1.01–3.27)
	0.047

	
	Hyperuricemia + High AIP
	1.87 (1.33–2.63)
	<0.001

	METS-IR
	No hyperuricemia + Low METS-IR (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High METS-IR
	1.69 (1.29–2.22)
	<0.001

	
	Hyperuricemia + Low METS-IR
	2.26 (1.30–3.95)
	0.004

	
	Hyperuricemia + High METS-IR
	1.79 (1.26–2.53)
	0.001

	CTI
	No hyperuricemia + Low CTI (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High CTI
	1.70 (1.30–2.21)
	<0.001

	
	Hyperuricemia + Low CTI
	2.42 (1.46–4.02)
	<0.001

	
	Hyperuricemia + High CTI
	1.70 (1.21–2.40)
	0.002

	CHG
	No hyperuricemia + Low CHG (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High CHG
	1.48 (1.11–1.98)
	0.007

	
	Hyperuricemia + Low CHG
	1.70 (0.99–2.91)
	0.056

	
	Hyperuricemia + High CHG
	1.73 (1.21–2.49)
	0.003

	TyG
	No hyperuricemia + Low TyG (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG
	1.57 (1.20–2.06)
	0.001

	
	Hyperuricemia + Low TyG
	1.92 (1.06–3.49)
	0.031

	
	Hyperuricemia + High TyG
	1.76 (1.25–2.48)
	0.001

	TyG-BMI
	No hyperuricemia + Low TyG-BMI (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-BMI
	1.66 (1.26–2.17)
	<0.001

	
	Hyperuricemia + Low TyG-BMI
	2.18 (1.23–3.86)
	0.008

	
	Hyperuricemia + High TyG-BMI
	1.78 (1.26–2.50)
	0.001

	TyG-WC
	No hyperuricemia + Low TyG-WC (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-WC
	1.85 (1.37–2.49)
	<0.001

	
	Hyperuricemia + Low TyG-WC
	2.05 (1.05–3.99)
	0.035

	
	Hyperuricemia + High TyG-WC
	2.04 (1.42–2.92)
	<0.001

	TyG-WHtR
	No hyperuricemia + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-WHtR
	1.98 (1.46–2.67)
	<0.001

	
	Hyperuricemia + Low TyG-WHtR
	1.84 (0.88–3.87)
	0.108

	
	Hyperuricemia + High TyG-WHtR
	2.20 (1.53–3.15)
	<0.001

	TyG-ABSI
	No hyperuricemia + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-ABSI
	2.10 (1.52–2.89)
	<0.001

	
	Hyperuricemia + Low TyG-ABSI
	1.94 (0.99–3.82)
	0.055

	
	Hyperuricemia + High TyG-ABSI
	2.38 (1.62–3.48)
	<0.001

	TyG-BRI
	No hyperuricemia + Low TyG-BRI (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-BRI
	1.81 (1.35–2.43)
	<0.001

	
	Hyperuricemia + Low TyG-BRI
	2.08 (1.06–4.08)
	0.033

	
	Hyperuricemia + High TyG-BRI
	2.01 (1.40–2.87)
	<0.001

	TyG-WWI
	No hyperuricemia + Low TyG-WWI (Ref.)
	1.00 (Reference)
	—

	
	No hyperuricemia + High TyG-WWI
	2.28 (1.65–3.16)
	<0.001

	
	Hyperuricemia + Low TyG-WWI
	2.60 (1.34–5.02)
	0.005

	
	Hyperuricemia + High TyG-WWI
	2.44 (1.66–3.58)
	<0.001


Hyperuricemia was defined as baseline UA >420 μmol/L in men or >360 μmol/L in women; values equal to these thresholds were classified as no hyperuricemia. HRs were adjusted according to Model 3 for age, sex, smoking status, alcohol consumption, marital status, educational attainment, sleep duration, occupational posture, physical activity level, annual income, eGFR, and LDL-C.









Table S6. Additive and multiplicative interactions between serum uric acid and insulin resistance-related indices for incident cardiovascular disease in participants with CKM stages 0–3
	Insulin-resistance index
	RERI (95% CI)
	AP (95% CI)
	SI (95% CI)
	P for multiplicative interaction

	eGDR
	-0.603 (-1.603–0.397)
	-0.240 (-0.626–0.146)
	0.715 (0.449–1.138)
	0.066

	AIP
	0.003 (-0.658–0.664)
	0.002 (-0.349–0.352)
	1.003 (0.475–2.121)
	0.754

	METS-IR
	-0.369 (-1.125–0.387)
	-0.198 (-0.598–0.202)
	0.701 (0.378–1.300)
	0.183

	CTI
	-0.420 (-1.161–0.322)
	-0.226 (-0.617–0.166)
	0.672 (0.375–1.204)
	0.129

	CHG
	-0.242 (-0.946–0.463)
	-0.133 (-0.516–0.250)
	0.772 (0.398–1.497)
	0.304

	TyG
	-0.270 (-0.987–0.447)
	-0.146 (-0.530–0.237)
	0.757 (0.400–1.435)
	0.275

	TyG-BMI
	0.004 (-0.644–0.652)
	0.002 (-0.362–0.367)
	1.005 (0.435–2.323)
	0.791

	TyG-WC
	0.093 (-0.617–0.804)
	0.047 (-0.314–0.408)
	1.107 (0.490–2.498)
	0.965

	TyG-WHtR
	0.030 (-0.719–0.779)
	0.014 (-0.337–0.366)
	1.028 (0.520–2.031)
	0.821

	TyG-ABSI
	-0.211 (-1.098–0.675)
	-0.086 (-0.446–0.273)
	0.873 (0.514–1.482)
	0.328

	TyG-BRI
	-0.016 (-0.739–0.706)
	-0.008 (-0.374–0.358)
	0.984 (0.474–2.039)
	0.721

	TyG-WWI
	-0.127 (-0.985–0.731)
	-0.053 (-0.406–0.301)
	0.917 (0.528–1.594)
	0.478


Additive interaction measures were derived from adjusted HRs, with confidence intervals estimated using the delta method; SI was evaluated on the logarithmic scale. Multiplicative interaction was assessed using a two-sided Wald test of the product term.
Table S7 Associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM syndrome stages 0–1
	Exposure
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Serum uric acid
	1.19 (0.97–1.47)
	0.094
	1.19 (0.90–1.58)
	0.230
	1.27 (0.94–1.72)
	0.116

	eGDR
	0.70 (0.56–0.86)
	<0.001
	0.98 (0.74–1.31)
	0.912
	0.98 (0.73–1.30)
	0.876

	AIP
	1.54 (1.23–1.94)
	<0.001
	1.34 (1.04–1.72)
	0.025
	1.34 (1.03–1.74)
	0.031

	METS-IR
	1.29 (1.04–1.58)
	0.018
	1.07 (0.83–1.38)
	0.588
	1.07 (0.84–1.37)
	0.581

	CTI
	1.58 (1.27–1.98)
	<0.001
	1.30 (1.02–1.66)
	0.032
	1.30 (1.01–1.66)
	0.040

	CHG
	1.53 (1.23–1.90)
	<0.001
	1.18 (0.92–1.51)
	0.184
	1.18 (0.86–1.63)
	0.306

	TyG
	1.85 (1.45–2.37)
	<0.001
	1.42 (1.10–1.85)
	0.008
	1.48 (1.12–1.95)
	0.006

	TyG-BMI
	1.37 (1.12–1.69)
	0.003
	1.10 (0.86–1.41)
	0.445
	1.11 (0.87–1.42)
	0.393

	TyG-WC
	1.51 (1.22–1.86)
	<0.001
	1.16 (0.87–1.54)
	0.312
	1.16 (0.87–1.54)
	0.316

	TyG-WHtR
	1.59 (1.29–1.95)
	<0.001
	1.15 (0.89–1.48)
	0.295
	1.14 (0.88–1.48)
	0.323

	TyG-ABSI
	1.78 (1.42–2.22)
	<0.001
	1.28 (0.98–1.67)
	0.075
	1.25 (0.95–1.66)
	0.114

	TyG-BRI
	1.44 (1.20–1.74)
	<0.001
	1.06 (0.83–1.35)
	0.640
	1.05 (0.82–1.34)
	0.685

	TyG-WWI
	1.82 (1.46–2.27)
	<0.001
	1.24 (0.96–1.61)
	0.100
	1.22 (0.93–1.60)
	0.144


Model 1: unadjusted. Model 2: adjusted for age and sex. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.



Table S8 Associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM syndrome stages 2
	Exposure
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Serum uric acid
	0.91 (0.79–1.04)
	0.181
	1.10 (0.94–1.30)
	0.229
	1.15 (0.97–1.36)
	0.113

	eGDR
	0.71 (0.61–0.82)
	<0.001
	0.79 (0.68–0.92)
	0.002
	0.78 (0.67–0.91)
	0.002

	AIP
	1.03 (0.90–1.18)
	0.679
	1.12 (0.97–1.30)
	0.116
	1.11 (0.96–1.28)
	0.163

	METS-IR
	1.15 (1.01–1.32)
	0.039
	1.31 (1.13–1.51)
	<0.001
	1.28 (1.10–1.49)
	0.001

	CTI
	1.11 (0.97–1.27)
	0.122
	1.11 (0.96–1.27)
	0.158
	1.12 (0.97–1.28)
	0.123

	CHG
	1.24 (1.09–1.42)
	0.001
	1.19 (1.03–1.36)
	0.015
	1.29 (1.12–1.49)
	<0.001

	TyG
	1.17 (1.02–1.33)
	0.026
	1.15 (1.00–1.32)
	0.056
	1.14 (1.00–1.32)
	0.057

	TyG-BMI
	1.15 (1.00–1.32)
	0.043
	1.23 (1.06–1.42)
	0.006
	1.22 (1.06–1.42)
	0.007

	TyG-WC
	1.23 (1.07–1.41)
	0.004
	1.26 (1.07–1.47)
	0.004
	1.26 (1.08–1.47)
	0.004

	TyG-WHtR
	1.37 (1.20–1.57)
	<0.001
	1.26 (1.09–1.46)
	0.002
	1.26 (1.09–1.46)
	0.002

	TyG-ABSI
	1.35 (1.18–1.55)
	<0.001
	1.19 (1.03–1.38)
	0.020
	1.19 (1.03–1.38)
	0.018

	TyG-BRI
	1.35 (1.19–1.53)
	<0.001
	1.24 (1.08–1.42)
	0.002
	1.24 (1.08–1.43)
	0.002

	TyG-WWI
	1.46 (1.27–1.66)
	<0.001
	1.23 (1.06–1.42)
	0.005
	1.23 (1.07–1.43)
	0.005


Model 1: unadjusted. Model 2: adjusted for age and sex. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.


Table S9 Associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM syndrome stages 3
	Exposure
	Model 1
	Model 2
	Model 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	Serum uric acid
	1.21 (0.93–1.56)
	0.148
	1.31 (1.00–1.73)
	0.051
	1.30 (0.97–1.74)
	0.084

	eGDR
	0.68 (0.51–0.89)
	0.005
	0.72 (0.54–0.96)
	0.027
	0.72 (0.53–0.96)
	0.028

	AIP
	1.06 (0.82–1.38)
	0.647
	1.14 (0.87–1.49)
	0.355
	1.15 (0.88–1.51)
	0.297

	METS-IR
	1.35 (1.06–1.71)
	0.013
	1.47 (1.13–1.91)
	0.004
	1.39 (1.06–1.81)
	0.016

	CTI
	1.17 (0.90–1.50)
	0.239
	1.18 (0.91–1.53)
	0.215
	1.25 (0.96–1.63)
	0.098

	CHG
	0.92 (0.71–1.19)
	0.531
	0.94 (0.72–1.23)
	0.653
	1.10 (0.83–1.46)
	0.510

	TyG
	1.02 (0.79–1.32)
	0.881
	1.08 (0.82–1.41)
	0.593
	1.15 (0.88–1.50)
	0.315

	TyG-BMI
	1.30 (1.02–1.67)
	0.036
	1.41 (1.08–1.84)
	0.010
	1.41 (1.08–1.84)
	0.013

	TyG-WC
	1.27 (0.99–1.63)
	0.060
	1.31 (1.01–1.71)
	0.043
	1.32 (1.00–1.73)
	0.049

	TyG-WHtR
	1.37 (1.06–1.75)
	0.015
	1.36 (1.05–1.75)
	0.019
	1.39 (1.07–1.80)
	0.014

	TyG-ABSI
	1.15 (0.88–1.49)
	0.301
	1.11 (0.85–1.45)
	0.450
	1.17 (0.88–1.55)
	0.274

	TyG-BRI
	1.44 (1.14–1.83)
	0.002
	1.41 (1.10–1.80)
	0.006
	1.40 (1.09–1.80)
	0.008

	TyG-WWI
	1.26 (0.98–1.63)
	0.073
	1.22 (0.94–1.58)
	0.138
	1.30 (0.99–1.70)
	0.061


Model 1: unadjusted. Model 2: adjusted for age and sex. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.


Table S10. Fully adjusted joint associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM stages 0–1
	Insulin-resistance index
	Joint exposure group
	HR (95% CI)
	P value

	eGDR
	Low uric acid + High eGDR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + Low eGDR
	0.85 (0.39–1.84)
	0.681

	
	High uric acid + High eGDR
	2.03 (0.93–4.45)
	0.077

	
	High uric acid + Low eGDR
	1.21 (0.55–2.64)
	0.639

	AIP
	Low uric acid + Low AIP (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High AIP
	1.04 (0.49–2.19)
	0.918

	
	High uric acid + Low AIP
	1.30 (0.56–2.99)
	0.538

	
	High uric acid + High AIP
	1.86 (0.89–3.90)
	0.098

	METS-IR
	Low uric acid + Low METS-IR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High METS-IR
	0.85 (0.40–1.81)
	0.673

	
	High uric acid + Low METS-IR
	1.32 (0.60–2.93)
	0.491

	
	High uric acid + High METS-IR
	1.62 (0.79–3.33)
	0.192

	CTI
	Low uric acid + Low CTI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CTI
	0.92 (0.43–1.94)
	0.819

	
	High uric acid + Low CTI
	1.34 (0.61–2.95)
	0.468

	
	High uric acid + High CTI
	1.67 (0.83–3.38)
	0.151

	CHG
	Low uric acid + Low CHG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CHG
	0.79 (0.36–1.72)
	0.546

	
	High uric acid + Low CHG
	1.31 (0.57–3.01)
	0.526

	
	High uric acid + High CHG
	1.47 (0.66–3.26)
	0.342

	TyG
	Low uric acid + Low TyG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG
	1.71 (0.81–3.61)
	0.159

	
	High uric acid + Low TyG
	1.66 (0.67–4.11)
	0.271

	
	High uric acid + High TyG
	2.46 (1.14–5.35)
	0.023

	TyG-BMI
	Low uric acid + Low TyG-BMI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BMI
	0.75 (0.35–1.61)
	0.462

	
	High uric acid + Low TyG-BMI
	1.14 (0.50–2.63)
	0.751

	
	High uric acid + High TyG-BMI
	1.58 (0.78–3.21)
	0.205

	TyG-WC
	Low uric acid + Low TyG-WC (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WC
	1.17 (0.54–2.50)
	0.692

	
	High uric acid + Low TyG-WC
	2.12 (0.96–4.68)
	0.062

	
	High uric acid + High TyG-WC
	1.52 (0.70–3.32)
	0.292

	TyG-WHtR
	Low uric acid + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WHtR
	1.02 (0.47–2.18)
	0.966

	
	High uric acid + Low TyG-WHtR
	1.55 (0.63–3.82)
	0.335

	
	High uric acid + High TyG-WHtR
	1.65 (0.77–3.53)
	0.194

	TyG-ABSI
	Low uric acid + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-ABSI
	1.35 (0.63–2.93)
	0.441

	
	High uric acid + Low TyG-ABSI
	2.53 (1.10–5.83)
	0.030

	
	High uric acid + High TyG-ABSI
	1.67 (0.73–3.82)
	0.220

	TyG-BRI
	Low uric acid + Low TyG-BRI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BRI
	1.15 (0.54–2.48)
	0.712

	
	High uric acid + Low TyG-BRI
	1.66 (0.68–4.06)
	0.262

	
	High uric acid + High TyG-BRI
	1.79 (0.83–3.88)
	0.140

	TyG-WWI
	Low uric acid + Low TyG-WWI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WWI
	1.25 (0.57–2.76)
	0.576

	
	High uric acid + Low TyG-WWI
	1.73 (0.68–4.41)
	0.253

	
	High uric acid + High TyG-WWI
	1.92 (0.84–4.35)
	0.120


Joint groups were defined using the median of serum uric acid and each insulin-resistance index. Low uric acid + high eGDR was the reference group for eGDR; low uric acid + low index was the reference group for all other indices. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.



Table S11. Fully adjusted joint associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM stages 2
	Insulin-resistance index
	Joint exposure group
	HR (95% CI)
	P value

	eGDR
	Low uric acid + High eGDR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + Low eGDR
	1.68 (1.13–2.50)
	0.010

	
	High uric acid + High eGDR
	1.65 (1.05–2.61)
	0.032

	
	High uric acid + Low eGDR
	1.49 (0.97–2.30)
	0.070

	AIP
	Low uric acid + Low AIP (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High AIP
	1.06 (0.71–1.57)
	0.775

	
	High uric acid + Low AIP
	0.97 (0.63–1.50)
	0.890

	
	High uric acid + High AIP
	1.34 (0.91–1.96)
	0.136

	METS-IR
	Low uric acid + Low METS-IR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High METS-IR
	1.44 (0.98–2.12)
	0.061

	
	High uric acid + Low METS-IR
	1.31 (0.85–2.03)
	0.220

	
	High uric acid + High METS-IR
	1.39 (0.94–2.07)
	0.103

	CTI
	Low uric acid + Low CTI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CTI
	1.03 (0.70–1.51)
	0.880

	
	High uric acid + Low CTI
	1.12 (0.74–1.71)
	0.587

	
	High uric acid + High CTI
	1.18 (0.81–1.73)
	0.381

	CHG
	Low uric acid + Low CHG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CHG
	1.36 (0.92–2.00)
	0.124

	
	High uric acid + Low CHG
	1.21 (0.77–1.89)
	0.407

	
	High uric acid + High CHG
	1.45 (0.96–2.18)
	0.078

	TyG
	Low uric acid + Low TyG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG
	1.18 (0.81–1.72)
	0.385

	
	High uric acid + Low TyG
	1.04 (0.66–1.64)
	0.855

	
	High uric acid + High TyG
	1.37 (0.93–2.01)
	0.107

	TyG-BMI
	Low uric acid + Low TyG-BMI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BMI
	1.23 (0.84–1.80)
	0.281

	
	High uric acid + Low TyG-BMI
	1.19 (0.77–1.85)
	0.438

	
	High uric acid + High TyG-BMI
	1.30 (0.89–1.90)
	0.179

	TyG-WC
	Low uric acid + Low TyG-WC (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WC
	1.31 (0.89–1.95)
	0.176

	
	High uric acid + Low TyG-WC
	1.24 (0.78–1.99)
	0.359

	
	High uric acid + High TyG-WC
	1.34 (0.91–1.99)
	0.140

	TyG-WHtR
	Low uric acid + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WHtR
	1.65 (1.12–2.43)
	0.011

	
	High uric acid + Low TyG-WHtR
	1.48 (0.92–2.38)
	0.106

	
	High uric acid + High TyG-WHtR
	1.51 (1.01–2.26)
	0.047

	TyG-ABSI
	Low uric acid + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-ABSI
	1.46 (0.99–2.16)
	0.056

	
	High uric acid + Low TyG-ABSI
	1.11 (0.66–1.84)
	0.697

	
	High uric acid + High TyG-ABSI
	1.59 (1.06–2.39)
	0.025

	TyG-BRI
	Low uric acid + Low TyG-BRI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BRI
	1.94 (1.31–2.88)
	0.001

	
	High uric acid + Low TyG-BRI
	1.66 (1.02–2.68)
	0.041

	
	High uric acid + High TyG-BRI
	1.67 (1.10–2.54)
	0.017

	TyG-WWI
	Low uric acid + Low TyG-WWI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WWI
	1.24 (0.84–1.83)
	0.271

	
	High uric acid + Low TyG-WWI
	1.07 (0.65–1.75)
	0.794

	
	High uric acid + High TyG-WWI
	1.40 (0.94–2.07)
	0.096


Joint groups were defined using the median of serum uric acid and each insulin-resistance index. Low uric acid + high eGDR was the reference group for eGDR; low uric acid + low index was the reference group for all other indices. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.



Table S12. Fully adjusted joint associations of serum uric acid and insulin resistance-related indices with incident CVD among participants with CKM stages 3
	Insulin-resistance index
	Joint exposure group
	HR (95% CI)
	P value

	eGDR
	Low uric acid + High eGDR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + Low eGDR
	1.66 (0.79–3.46)
	0.180

	
	High uric acid + High eGDR
	0.75 (0.29–1.96)
	0.556

	
	High uric acid + Low eGDR
	1.60 (0.77–3.32)
	0.209

	AIP
	Low uric acid + Low AIP (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High AIP
	1.41 (0.67–2.96)
	0.361

	
	High uric acid + Low AIP
	1.20 (0.53–2.71)
	0.656

	
	High uric acid + High AIP
	1.07 (0.51–2.25)
	0.858

	METS-IR
	Low uric acid + Low METS-IR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High METS-IR
	2.63 (1.26–5.48)
	0.010

	
	High uric acid + Low METS-IR
	0.80 (0.28–2.31)
	0.679

	
	High uric acid + High METS-IR
	2.01 (0.96–4.20)
	0.065

	CTI
	Low uric acid + Low CTI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CTI
	1.42 (0.69–2.92)
	0.346

	
	High uric acid + Low CTI
	1.08 (0.49–2.39)
	0.850

	
	High uric acid + High CTI
	1.16 (0.55–2.46)
	0.699

	CHG
	Low uric acid + Low CHG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High CHG
	1.64 (0.77–3.48)
	0.197

	
	High uric acid + Low CHG
	1.00 (0.42–2.37)
	0.997

	
	High uric acid + High CHG
	1.46 (0.67–3.18)
	0.343

	TyG
	Low uric acid + Low TyG (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG
	1.18 (0.57–2.46)
	0.659

	
	High uric acid + Low TyG
	1.18 (0.54–2.56)
	0.681

	
	High uric acid + High TyG
	0.93 (0.43–2.00)
	0.850

	TyG-BMI
	Low uric acid + Low TyG-BMI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BMI
	1.80 (0.87–3.70)
	0.111

	
	High uric acid + Low TyG-BMI
	0.75 (0.28–1.99)
	0.564

	
	High uric acid + High TyG-BMI
	1.53 (0.76–3.08)
	0.232

	TyG-WC
	Low uric acid + Low TyG-WC (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WC
	1.43 (0.68–3.00)
	0.347

	
	High uric acid + Low TyG-WC
	0.76 (0.30–1.91)
	0.556

	
	High uric acid + High TyG-WC
	1.38 (0.67–2.83)
	0.377

	TyG-WHtR
	Low uric acid + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WHtR
	1.67 (0.81–3.45)
	0.167

	
	High uric acid + Low TyG-WHtR
	0.90 (0.37–2.21)
	0.814

	
	High uric acid + High TyG-WHtR
	1.42 (0.69–2.92)
	0.339

	TyG-ABSI
	Low uric acid + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-ABSI
	1.09 (0.52–2.26)
	0.821

	
	High uric acid + Low TyG-ABSI
	0.87 (0.37–2.05)
	0.757

	
	High uric acid + High TyG-ABSI
	1.07 (0.52–2.18)
	0.853

	TyG-BRI
	Low uric acid + Low TyG-BRI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-BRI
	1.63 (0.79–3.36)
	0.182

	
	High uric acid + Low TyG-BRI
	0.81 (0.32–2.05)
	0.650

	
	High uric acid + High TyG-BRI
	1.46 (0.71–2.98)
	0.301

	TyG-WWI
	Low uric acid + Low TyG-WWI (Ref.)
	1.00 (Reference)
	—

	
	Low uric acid + High TyG-WWI
	1.66 (0.80–3.46)
	0.173

	
	High uric acid + Low TyG-WWI
	1.08 (0.45–2.62)
	0.861

	
	High uric acid + High TyG-WWI
	1.32 (0.63–2.79)
	0.459


Joint groups were defined using the median of serum uric acid and each insulin-resistance index. Low uric acid + high eGDR was the reference group for eGDR; low uric acid + low index was the reference group for all other indices. Model 3: adjusted for age, sex, smoking, drinking, marital status, education, sleep duration, occupational posture, physical activity, income, eGFR, and LDL-C.
Table S13. Age- and sex-stratified associations of serum uric acid and insulin resistance-related indices, individually and jointly, with incident CVD among participants with CKM stages 0–3.
	Exposure/index
	Exposure category
	Age subgroup
	Sex subgroup

	
	
	Age <45 years
HR (95% CI)
	Age ≥45 years
HR (95% CI)
	P for interaction
	Men
HR (95% CI)
	Women
HR (95% CI)
	P for interaction

	Panel A. Individual associations per 1-SD increase

	Serum uric acid
	Per 1-SD increase
	1.32 (1.01–1.72)
	1.16 (1.00–1.35)
	0.363
	1.21 (1.04–1.42)
	1.51 (1.14–2.00)
	0.134

	eGDR
	Per 1-SD increase
	0.56 (0.44–0.71)
	0.67 (0.59–0.76)
	0.127
	0.73 (0.64–0.84)
	0.62 (0.49–0.78)
	0.248

	AIP
	Per 1-SD increase
	1.42 (1.12–1.79)
	1.21 (1.06–1.38)
	0.169
	1.23 (1.08–1.41)
	1.42 (1.15–1.75)
	0.249

	METS-IR
	Per 1-SD increase
	1.50 (1.21–1.86)
	1.33 (1.15–1.52)
	0.257
	1.36 (1.19–1.56)
	1.52 (1.23–1.89)
	0.483

	CTI
	Per 1-SD increase
	1.69 (1.35–2.11)
	1.24 (1.09–1.41)
	0.009
	1.29 (1.13–1.47)
	1.34 (1.08–1.65)
	0.619

	CHG
	Per 1-SD increase
	1.96 (1.55–2.49)
	1.28 (1.12–1.47)
	<0.001
	1.33 (1.16–1.53)
	1.50 (1.20–1.88)
	0.163

	TyG
	Per 1-SD increase
	1.69 (1.37–2.09)
	1.22 (1.08–1.39)
	0.008
	1.26 (1.11–1.43)
	1.48 (1.20–1.82)
	0.179

	TyG-BMI
	Per 1-SD increase
	1.56 (1.26–1.93)
	1.30 (1.13–1.49)
	0.083
	1.36 (1.18–1.56)
	1.45 (1.18–1.79)
	0.607

	TyG-WC
	Per 1-SD increase
	1.70 (1.32–2.18)
	1.41 (1.21–1.64)
	0.124
	1.39 (1.19–1.61)
	1.57 (1.22–2.03)
	0.376

	TyG-WHtR
	Per 1-SD increase
	1.70 (1.35–2.15)
	1.45 (1.26–1.66)
	0.137
	1.40 (1.21–1.61)
	1.47 (1.18–1.84)
	0.703

	TyG-ABSI
	Per 1-SD increase
	1.72 (1.33–2.21)
	1.38 (1.21–1.59)
	0.072
	1.31 (1.13–1.50)
	1.41 (1.12–1.78)
	0.405

	TyG-BRI
	Per 1-SD increase
	1.51 (1.23–1.85)
	1.41 (1.24–1.60)
	0.327
	1.34 (1.18–1.52)
	1.33 (1.09–1.63)
	0.950

	TyG-WWI
	Per 1-SD increase
	1.76 (1.39–2.24)
	1.45 (1.26–1.66)
	0.091
	1.36 (1.18–1.57)
	1.44 (1.15–1.80)
	0.593

	Panel B. Joint associations of uric acid and insulin resistance-related indices

	eGDR
	Low uric acid + High eGDR (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.213
	1.00 (Reference)
	1.00 (Reference)
	0.550

	
	Low uric acid + Low eGDR
	5.09 (2.35–11.04)
	2.50 (1.61–3.87)
	
	2.06 (1.07–3.96)
	2.57 (1.52–4.34)
	

	
	High uric acid + High eGDR
	2.58 (1.10–6.02)
	1.43 (0.75–2.73)
	
	1.32 (0.63–2.77)
	2.74 (1.31–5.73)
	

	
	High uric acid + Low eGDR
	3.18 (1.40–7.23)
	2.54 (1.60–4.03)
	
	2.18 (1.18–4.03)
	2.42 (1.23–4.75)
	

	AIP
	Low uric acid + Low AIP (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.905
	1.00 (Reference)
	1.00 (Reference)
	0.772

	
	Low uric acid + High AIP
	1.75 (0.82–3.74)
	1.62 (1.10–2.39)
	
	1.68 (1.00–2.83)
	1.50 (0.94–2.41)
	

	
	High uric acid + Low AIP
	1.21 (0.52–2.82)
	1.17 (0.71–1.94)
	
	1.16 (0.67–2.01)
	1.27 (0.56–2.91)
	

	
	High uric acid + High AIP
	1.66 (0.78–3.50)
	1.72 (1.16–2.55)
	
	1.76 (1.11–2.79)
	2.07 (1.15–3.70)
	

	METS-IR
	Low uric acid + Low METS-IR (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.704
	1.00 (Reference)
	1.00 (Reference)
	0.739

	
	Low uric acid + High METS-IR
	2.22 (1.04–4.74)
	1.73 (1.17–2.55)
	
	1.97 (1.15–3.39)
	1.52 (0.94–2.45)
	

	
	High uric acid + Low METS-IR
	1.46 (0.62–3.43)
	1.49 (0.90–2.46)
	
	1.43 (0.79–2.57)
	1.59 (0.77–3.28)
	

	
	High uric acid + High METS-IR
	1.84 (0.86–3.92)
	1.67 (1.13–2.48)
	
	1.91 (1.17–3.12)
	1.85 (1.01–3.37)
	

	CTI
	Low uric acid + Low CTI (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.295
	1.00 (Reference)
	1.00 (Reference)
	0.822

	
	Low uric acid + High CTI
	3.17 (1.53–6.58)
	1.68 (1.14–2.47)
	
	1.86 (1.11–3.12)
	1.67 (1.03–2.71)
	

	
	High uric acid + Low CTI
	1.72 (0.75–3.91)
	1.33 (0.83–2.15)
	
	1.42 (0.85–2.36)
	1.76 (0.73–4.26)
	

	
	High uric acid + High CTI
	2.11 (1.00–4.48)
	1.68 (1.14–2.48)
	
	1.77 (1.13–2.77)
	2.00 (1.10–3.65)
	

	CHG
	Low uric acid + Low CHG (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.073
	1.00 (Reference)
	1.00 (Reference)
	0.726

	
	Low uric acid + High CHG
	2.61 (1.19–5.72)
	1.61 (1.07–2.41)
	
	1.55 (0.89–2.71)
	1.43 (0.85–2.40)
	

	
	High uric acid + Low CHG
	1.40 (0.58–3.35)
	1.60 (0.99–2.60)
	
	1.35 (0.76–2.39)
	1.45 (0.66–3.16)
	

	
	High uric acid + High CHG
	2.23 (1.00–4.94)
	1.60 (1.06–2.43)
	
	1.65 (1.00–2.74)
	1.98 (1.04–3.77)
	

	TyG
	Low uric acid + Low TyG (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.850
	1.00 (Reference)
	1.00 (Reference)
	0.763

	
	Low uric acid + High TyG
	1.83 (0.86–3.88)
	1.63 (1.09–2.42)
	
	1.85 (1.08–3.15)
	1.45 (0.89–2.37)
	

	
	High uric acid + Low TyG
	1.29 (0.57–2.91)
	1.32 (0.79–2.23)
	
	1.41 (0.81–2.45)
	1.72 (0.71–4.16)
	

	
	High uric acid + High TyG
	1.65 (0.79–3.47)
	1.71 (1.13–2.57)
	
	1.83 (1.13–2.97)
	1.85 (1.01–3.39)
	

	TyG-BMI
	Low uric acid + Low TyG-BMI (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.923
	1.00 (Reference)
	1.00 (Reference)
	0.532

	
	Low uric acid + High TyG-BMI
	1.67 (0.77–3.63)
	1.60 (1.08–2.35)
	
	1.56 (0.93–2.61)
	1.48 (0.91–2.39)
	

	
	High uric acid + Low TyG-BMI
	1.30 (0.57–2.98)
	1.18 (0.70–2.01)
	
	1.03 (0.59–1.81)
	1.77 (0.83–3.77)
	

	
	High uric acid + High TyG-BMI
	1.52 (0.72–3.18)
	1.66 (1.13–2.46)
	
	1.68 (1.07–2.64)
	1.77 (0.97–3.22)
	

	TyG-WC
	Low uric acid + Low TyG-WC (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.303
	1.00 (Reference)
	1.00 (Reference)
	0.295

	
	Low uric acid + High TyG-WC
	3.29 (1.46–7.43)
	1.74 (1.16–2.60)
	
	2.13 (1.17–3.87)
	1.32 (0.79–2.20)
	

	
	High uric acid + Low TyG-WC
	1.65 (0.67–4.02)
	1.01 (0.54–1.89)
	
	1.02 (0.48–2.16)
	1.61 (0.80–3.26)
	

	
	High uric acid + High TyG-WC
	2.46 (1.11–5.46)
	1.86 (1.23–2.82)
	
	2.20 (1.26–3.84)
	1.67 (0.90–3.09)
	

	TyG-WHtR
	Low uric acid + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.425
	1.00 (Reference)
	1.00 (Reference)
	0.400

	
	Low uric acid + High TyG-WHtR
	2.21 (1.02–4.78)
	2.17 (1.43–3.32)
	
	2.27 (1.27–4.06)
	1.58 (0.94–2.64)
	

	
	High uric acid + Low TyG-WHtR
	1.46 (0.64–3.33)
	0.83 (0.40–1.73)
	
	1.09 (0.54–2.19)
	1.99 (0.82–4.80)
	

	
	High uric acid + High TyG-WHtR
	1.79 (0.84–3.79)
	2.27 (1.47–3.52)
	
	2.28 (1.33–3.91)
	1.88 (1.01–3.49)
	

	TyG-ABSI
	Low uric acid + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.636
	1.00 (Reference)
	1.00 (Reference)
	0.832

	
	Low uric acid + High TyG-ABSI
	3.53 (1.65–7.54)
	2.42 (1.55–3.78)
	
	2.36 (1.19–4.66)
	2.00 (1.21–3.31)
	

	
	High uric acid + Low TyG-ABSI
	1.56 (0.64–3.77)
	1.43 (0.74–2.74)
	
	1.50 (0.69–3.22)
	1.42 (0.59–3.46)
	

	
	High uric acid + High TyG-ABSI
	2.75 (1.25–6.07)
	2.49 (1.56–3.98)
	
	2.44 (1.28–4.66)
	2.64 (1.42–4.92)
	

	TyG-BRI
	Low uric acid + Low TyG-BRI (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.435
	1.00 (Reference)
	1.00 (Reference)
	0.307

	
	Low uric acid + High TyG-BRI
	2.34 (1.09–5.00)
	1.91 (1.26–2.88)
	
	2.15 (1.20–3.85)
	1.36 (0.82–2.27)
	

	
	High uric acid + Low TyG-BRI
	1.57 (0.69–3.58)
	0.93 (0.47–1.84)
	
	1.19 (0.60–2.34)
	2.01 (0.88–4.58)
	

	
	High uric acid + High TyG-BRI
	1.85 (0.87–3.96)
	2.02 (1.32–3.09)
	
	2.18 (1.27–3.74)
	1.66 (0.89–3.10)
	

	TyG-WWI
	Low uric acid + Low TyG-WWI (Ref.)
	1.00 (Reference)
	1.00 (Reference)
	0.503
	1.00 (Reference)
	1.00 (Reference)
	0.822

	
	Low uric acid + High TyG-WWI
	3.22 (1.53–6.80)
	2.42 (1.53–3.81)
	
	2.37 (1.26–4.47)
	1.98 (1.17–3.35)
	

	
	High uric acid + Low TyG-WWI
	1.62 (0.70–3.77)
	0.98 (0.46–2.08)
	
	1.29 (0.63–2.66)
	1.83 (0.63–5.28)
	

	
	High uric acid + High TyG-WWI
	2.39 (1.11–5.18)
	2.52 (1.57–4.04)
	
	2.42 (1.33–4.39)
	2.39 (1.27–4.52)
	


Values are presented as hazard ratios with 95% confidence intervals. Panel A reports associations per 1-SD increase. Panel B reports joint associations based on cohort-specific medians of serum uric acid and each insulin resistance-related index; values equal to the median were assigned to the high category. The low-uric-acid/high-eGDR group served as the reference for eGDR, whereas the low-uric-acid/low-index group served as the reference for all other indices. Participants were stratified by age (<45 or ≥45 years) and sex. All analyses were adjusted according to Model 3, which included smoking status, alcohol consumption, marital status, educational attainment, sleep duration, occupational posture, physical activity level, annual income, eGFR, and LDL-C. Age-stratified models were additionally adjusted for sex, and sex-stratified models for age. Interaction effects were assessed by adding product terms to the corresponding multivariable Cox models, using a 1-df test for individual-exposure interactions and an overall 3-df test for joint-exposure interactions.
Table S14 Pairwise comparison of eGDR with other candidate markers for incident CVD prediction
	Comparator
	Delta AUC at 1.2 years; P
	Delta AUC at 2.6 years; P
	Delta AUC at 4.7 years; P
	Delta C-index; P
	DeLong delta AUC; P

	UA
	+0.127; <0.001
	+0.153; <0.001
	+0.165; <0.001
	+0.146; <0.001
	+0.141; <0.001

	AIP
	+0.100; <0.001
	+0.083; <0.001
	+0.084; <0.001
	+0.084; <0.001
	+0.072; <0.001

	METS-IR
	+0.068; 0.001
	+0.077; <0.001
	+0.065; <0.001
	+0.070; <0.001
	+0.060; <0.001

	CTI
	+0.079; 0.005
	+0.058; 0.003
	+0.058; <0.001
	+0.063; <0.001
	+0.075; <0.001

	CHG
	+0.085; 0.003
	+0.087; <0.001
	+0.081; <0.001
	+0.076; <0.001
	+0.057; <0.001

	TyG
	+0.077; 0.004
	+0.058; 0.003
	+0.062; <0.001
	+0.057; <0.001
	+0.045; 0.002

	TyG-BMI
	+0.068; 0.001
	+0.074; <0.001
	+0.062; <0.001
	+0.068; <0.001
	+0.058; <0.001

	TyG-WC
	+0.043; 0.018
	+0.047; <0.001
	+0.040; <0.001
	+0.041; <0.001
	+0.029; 0.004

	TyG-WHtR
	+0.026; 0.172
	+0.023; 0.107
	+0.016; 0.178
	+0.020; 0.091
	+0.009; 0.369

	TyG-ABSI
	+0.024; 0.296
	+0.015; 0.357
	+0.020; 0.185
	+0.015; 0.273
	+0.004; 0.757

	TyG-BRI
	+0.027; 0.155
	+0.028; 0.041
	+0.018; 0.133
	+0.024; 0.044
	+0.014; 0.172

	TyG-WWI
	+0.012; 0.596
	0.000; 0.978
	+0.001; 0.940
	+0.001; 0.929
	-0.010; 0.391


Time-specific comparisons are based on censoring-adjusted AUCs. Harrell C-index comparisons summarize discrimination over the entire follow-up period. DeLong tests compare conventional receiver operating characteristic AUCs


Table S15. Incremental discrimination after adding uric acid and insulin resistance-related indices to the base model
	Marker
	Model comparison
	Delta AUC at 1.2 years; P
	Delta AUC at 2.6 years; P
	Delta AUC at 4.7 years; P
	Delta C-index; P
	DeLong delta AUC; P

	Addition of a single marker

	UA
	Base model + UA vs. base model
	+0.003; 0.497
	+0.003; 0.302
	+0.004; 0.106
	+0.003; 0.238
	+0.003; 0.169

	eGDR
	Base model + eGDR vs. base model
	+0.011; 0.114
	+0.012; 0.011
	+0.014; 0.002
	+0.013; 0.002
	+0.012; 0.003

	AIP
	Base model + AIP vs. base model
	-0.001; 0.772
	+0.007; 0.027
	+0.008; 0.019
	+0.005; 0.068
	+0.006; 0.027

	METS-IR
	Base model + METS-IR vs. base model
	+0.003; 0.638
	+0.008; 0.064
	+0.013; 0.005
	+0.009; 0.031
	+0.010; 0.011

	CTI
	Base model + CTI vs. base model
	+0.004; 0.422
	+0.012; 0.003
	+0.013; <0.001
	+0.009; 0.006
	+0.005; 0.130

	CHG
	Base model + CHG vs. base model
	+0.003; 0.551
	+0.009; 0.021
	+0.011; 0.008
	+0.009; 0.016
	+0.008; 0.017

	TyG
	Base model + TyG vs. base model
	+0.001; 0.914
	+0.009; 0.013
	+0.010; 0.009
	+0.008; 0.013
	+0.008; 0.010

	TyG-BMI
	Base model + TyG-BMI vs. base model
	+0.004; 0.500
	+0.009; 0.044
	+0.013; 0.003
	+0.009; 0.022
	+0.009; 0.018

	TyG-WC
	Base model + TyG-WC vs. base model
	+0.005; 0.372
	+0.009; 0.023
	+0.013; 0.003
	+0.009; 0.009
	+0.010; 0.006

	TyG-WHtR
	Base model + TyG-WHtR vs. base model
	+0.005; 0.390
	+0.009; 0.032
	+0.013; 0.004
	+0.009; 0.014
	+0.010; 0.007

	TyG-ABSI
	Base model + TyG-ABSI vs. base model
	+0.002; 0.647
	+0.007; 0.038
	+0.008; 0.024
	+0.007; 0.029
	+0.008; 0.012

	TyG-BRI
	Base model + TyG-BRI vs. base model
	+0.005; 0.299
	+0.007; 0.079
	+0.011; 0.005
	+0.008; 0.025
	+0.008; 0.013

	TyG-WWI
	Base model + TyG-WWI vs. base model
	+0.004; 0.495
	+0.008; 0.026
	+0.011; 0.009
	+0.008; 0.017
	+0.009; 0.007

	Joint addition of UA and an insulin resistance-related index

	eGDR
	Base model + UA + eGDR vs. base model
	+0.012; 0.087
	+0.013; 0.005
	+0.015; <0.001
	+0.014; 0.001
	+0.013; 0.002

	AIP
	Base model + UA + AIP vs. base model
	+0.001; 0.887
	+0.008; 0.032
	+0.009; 0.015
	+0.006; 0.048
	+0.007; 0.019

	METS-IR
	Base model + UA + METS-IR vs. base model
	+0.004; 0.491
	+0.009; 0.058
	+0.013; 0.004
	+0.009; 0.024
	+0.011; 0.008

	CTI
	Base model + UA + CTI vs. base model
	+0.006; 0.308
	+0.012; 0.006
	+0.013; 0.001
	+0.010; 0.006
	+0.006; 0.070

	CHG
	Base model + UA + CHG vs. base model
	+0.005; 0.437
	+0.011; 0.017
	+0.012; 0.006
	+0.010; 0.013
	+0.010; 0.011

	TyG
	Base model + UA + TyG vs. base model
	+0.002; 0.645
	+0.010; 0.011
	+0.011; 0.007
	+0.009; 0.009
	+0.009; 0.007

	TyG-BMI
	Base model + UA + TyG-BMI vs. base model
	+0.005; 0.377
	+0.009; 0.042
	+0.014; 0.003
	+0.009; 0.017
	+0.010; 0.012

	TyG-WC
	Base model + UA + TyG-WC vs. base model
	+0.006; 0.282
	+0.009; 0.024
	+0.013; 0.004
	+0.010; 0.009
	+0.010; 0.005

	TyG-WHtR
	Base model + UA + TyG-WHtR vs. base model
	+0.006; 0.301
	+0.010; 0.028
	+0.014; 0.003
	+0.010; 0.010
	+0.011; 0.005

	TyG-ABSI
	Base model + UA + TyG-ABSI vs. base model
	+0.004; 0.434
	+0.008; 0.026
	+0.010; 0.020
	+0.008; 0.018
	+0.009; 0.009

	TyG-BRI
	Base model + UA + TyG-BRI vs. base model
	+0.006; 0.224
	+0.007; 0.061
	+0.012; 0.004
	+0.008; 0.018
	+0.009; 0.009

	TyG-WWI
	Base model + UA + TyG-WWI vs. base model
	+0.005; 0.373
	+0.009; 0.021
	+0.012; 0.009
	+0.009; 0.012
	+0.010; 0.005


The base model included age, sex, smoking status, alcohol consumption, marital status, educational attainment, sleep duration, occupational posture, physical activity level, annual income, eGFR, and LDL-C.

Table S16. Incremental discrimination and reclassification after adding uric acid and insulin resistance-related indices to the base model
	Marker
	Model comparison
	1.2 years
	2.6 years
	4.7 years

	Addition of a single marker

	UA
	Base model + UA vs. base model
	IDI 0.00059 (-0.00074–0.00185); NRI 0.256 (0.070–0.450)
	IDI 0.00331 (0.00047–0.00692); NRI 0.209 (0.069–0.370)
	IDI 0.00232 (-0.00073–0.00582); NRI 0.150 (0.021–0.295)

	eGDR
	Base model + eGDR vs. base model
	IDI 0.00180 (-0.00015–0.00390); NRI 0.422 (0.228–0.605)
	IDI 0.00527 (0.00239–0.00850); NRI 0.539 (0.403–0.680)
	IDI 0.00365 (-0.00130–0.00867); NRI 0.521 (0.389–0.659)

	AIP
	Base model + AIP vs. base model
	IDI 0.00035 (-0.00153–0.00255); NRI 0.235 (0.046–0.425)
	IDI 0.00134 (-0.00222–0.00554); NRI 0.376 (0.236–0.516)
	IDI 0.00075 (-0.00325–0.00476); NRI 0.265 (0.134–0.395)

	METS-IR
	Base model + METS-IR vs. base model
	IDI 0.00184 (-0.00028–0.00405); NRI 0.337 (0.152–0.533)
	IDI 0.00311 (-0.00059–0.00706); NRI 0.405 (0.266–0.544)
	IDI 0.00228 (-0.00239–0.00682); NRI 0.361 (0.233–0.490)

	CTI
	Base model + CTI vs. base model
	IDI -0.00014 (-0.00225–0.00217); NRI 0.134 (-0.050–0.326)
	IDI 0.00168 (-0.00154–0.00536); NRI 0.289 (0.147–0.426)
	IDI -0.00001 (-0.00362–0.00371); NRI 0.304 (0.173–0.433)

	CHG
	Base model + CHG vs. base model
	IDI 0.00162 (-0.00145–0.00484); NRI 0.248 (0.062–0.433)
	IDI 0.00332 (-0.00118–0.00819); NRI 0.311 (0.170–0.456)
	IDI 0.00063 (-0.00421–0.00536); NRI 0.198 (0.071–0.331)

	TyG
	Base model + TyG vs. base model
	IDI 0.00052 (-0.00180–0.00303); NRI 0.167 (-0.015–0.363)
	IDI 0.00147 (-0.00221–0.00581); NRI 0.337 (0.188–0.476)
	IDI 0.00033 (-0.00403–0.00467); NRI 0.253 (0.122–0.392)

	TyG-BMI
	Base model + TyG-BMI vs. base model
	IDI 0.00122 (-0.00069–0.00339); NRI 0.322 (0.150–0.511)
	IDI 0.00228 (-0.00122–0.00618); NRI 0.326 (0.189–0.470)
	IDI 0.00166 (-0.00299–0.00613); NRI 0.283 (0.152–0.415)

	TyG-WC
	Base model + TyG-WC vs. base model
	IDI 0.00136 (-0.00098–0.00388); NRI 0.318 (0.128–0.504)
	IDI 0.00271 (-0.00080–0.00665); NRI 0.286 (0.143–0.425)
	IDI 0.00132 (-0.00339–0.00576); NRI 0.242 (0.115–0.370)

	TyG-WHtR
	Base model + TyG-WHtR vs. base model
	IDI 0.00209 (-0.00079–0.00544); NRI 0.270 (0.099–0.464)
	IDI 0.00388 (0.00002–0.00805); NRI 0.288 (0.146–0.431)
	IDI 0.00249 (-0.00246–0.00721); NRI 0.287 (0.162–0.411)

	TyG-ABSI
	Base model + TyG-ABSI vs. base model
	IDI 0.00091 (-0.00109–0.00322); NRI 0.154 (-0.026–0.342)
	IDI 0.00262 (-0.00056–0.00642); NRI 0.271 (0.129–0.408)
	IDI 0.00098 (-0.00274–0.00473); NRI 0.173 (0.045–0.300)

	TyG-BRI
	Base model + TyG-BRI vs. base model
	IDI 0.00232 (-0.00067–0.00578); NRI 0.291 (0.104–0.480)
	IDI 0.00407 (0.00034–0.00839); NRI 0.315 (0.179–0.461)
	IDI 0.00272 (-0.00170–0.00734); NRI 0.323 (0.201–0.457)

	TyG-WWI
	Base model + TyG-WWI vs. base model
	IDI 0.00170 (-0.00094–0.00503); NRI 0.226 (0.034–0.403)
	IDI 0.00377 (0.00017–0.00791); NRI 0.358 (0.216–0.503)
	IDI 0.00213 (-0.00219–0.00646); NRI 0.252 (0.120–0.389)

	Joint addition of UA and an insulin resistance-related index

	eGDR
	Base model + UA + eGDR vs. base model
	IDI 0.00193 (-0.00010–0.00430); NRI 0.403 (0.211–0.588)
	IDI 0.00673 (0.00328–0.01086); NRI 0.455 (0.317–0.595)
	IDI 0.00472 (-0.00068–0.01042); NRI 0.455 (0.326–0.590)

	AIP
	Base model + UA + AIP vs. base model
	IDI 0.00054 (-0.00123–0.00223); NRI 0.243 (0.067–0.434)
	IDI 0.00303 (-0.00103–0.00778); NRI 0.318 (0.186–0.466)
	IDI 0.00209 (-0.00224–0.00663); NRI 0.259 (0.135–0.394)

	METS-IR
	Base model + UA + METS-IR vs. base model
	IDI 0.00184 (-0.00029–0.00385); NRI 0.378 (0.201–0.578)
	IDI 0.00425 (0.00031–0.00850); NRI 0.333 (0.187–0.471)
	IDI 0.00313 (-0.00143–0.00826); NRI 0.261 (0.128–0.391)

	CTI
	Base model + UA + CTI vs. base model
	IDI 0.00002 (-0.00172–0.00180); NRI 0.229 (0.045–0.431)
	IDI 0.00327 (-0.00043–0.00746); NRI 0.387 (0.251–0.525)
	IDI 0.00140 (-0.00283–0.00558); NRI 0.321 (0.184–0.459)

	CHG
	Base model + UA + CHG vs. base model
	IDI 0.00164 (-0.00097–0.00428); NRI 0.305 (0.140–0.493)
	IDI 0.00495 (0.00046–0.01009); NRI 0.327 (0.188–0.466)
	IDI 0.00231 (-0.00267–0.00776); NRI 0.221 (0.093–0.358)

	TyG
	Base model + UA + TyG vs. base model
	IDI 0.00064 (-0.00132–0.00268); NRI 0.186 (0.014–0.380)
	IDI 0.00305 (-0.00090–0.00766); NRI 0.357 (0.219–0.500)
	IDI 0.00179 (-0.00282–0.00667); NRI 0.267 (0.132–0.407)

	TyG-BMI
	Base model + UA + TyG-BMI vs. base model
	IDI 0.00131 (-0.00070–0.00338); NRI 0.318 (0.143–0.511)
	IDI 0.00355 (-0.00022–0.00782); NRI 0.323 (0.196–0.479)
	IDI 0.00262 (-0.00221–0.00744); NRI 0.271 (0.143–0.399)

	TyG-WC
	Base model + UA + TyG-WC vs. base model
	IDI 0.00144 (-0.00093–0.00371); NRI 0.371 (0.195–0.564)
	IDI 0.00395 (0.00036–0.00836); NRI 0.372 (0.236–0.520)
	IDI 0.00240 (-0.00216–0.00747); NRI 0.302 (0.175–0.439)

	TyG-WHtR
	Base model + UA + TyG-WHtR vs. base model
	IDI 0.00205 (-0.00076–0.00504); NRI 0.295 (0.116–0.484)
	IDI 0.00502 (0.00103–0.00990); NRI 0.310 (0.174–0.462)
	IDI 0.00343 (-0.00160–0.00883); NRI 0.247 (0.118–0.381)

	TyG-ABSI
	Base model + UA + TyG-ABSI vs. base model
	IDI 0.00110 (-0.00103–0.00318); NRI 0.366 (0.180–0.569)
	IDI 0.00438 (0.00071–0.00919); NRI 0.333 (0.201–0.484)
	IDI 0.00255 (-0.00175–0.00715); NRI 0.246 (0.117–0.390)

	TyG-BRI
	Base model + UA + TyG-BRI vs. base model
	IDI 0.00231 (-0.00063–0.00564); NRI 0.291 (0.110–0.486)
	IDI 0.00547 (0.00150–0.01043); NRI 0.289 (0.160–0.433)
	IDI 0.00379 (-0.00072–0.00910); NRI 0.264 (0.141–0.396)

	TyG-WWI
	Base model + UA + TyG-WWI vs. base model
	IDI 0.00174 (-0.00091–0.00454); NRI 0.328 (0.151–0.515)
	IDI 0.00520 (0.00124–0.01003); NRI 0.361 (0.228–0.511)
	IDI 0.00337 (-0.00139–0.00855); NRI 0.276 (0.142–0.413)


Cells report the integrated discrimination improvement (IDI; 95% CI) and category-free net reclassification improvement (NRI; 95% CI). Positive values favor the extended model. Event probabilities were obtained using 10-fold cross-fitting, censoring was handled using inverse-probability weighting, and confidence intervals were derived from 1,000 bootstrap resamples. The base model included age, sex, smoking status, alcohol consumption, marital status, educational attainment, sleep duration, occupational posture, physical activity level, annual income, eGFR, and LDL-C.



Table S17 Calibration of augmented models for incident cardiovascular disease
	Prediction model
	Time
(years)
	Predicted
risk (%)
	Observed
risk (%)
	O/E
(95% CI)
	Calibration slope
(95% CI)
	ICI, percentage points
(95% CI)
	Brier score
(95% CI)

	Base model + UA
	1.2
	0.82
	0.82
	1.00 (0.83–1.20)
	0.91 (0.77–1.05)
	0.126 (0.056–0.273)
	0.0081 (0.0067–0.0096)

	Base model + eGDR
	1.2
	0.82
	0.82
	1.01 (0.82–1.20)
	0.91 (0.78–1.04)
	0.141 (0.057–0.283)
	0.0081 (0.0066–0.0096)

	Base model + UA + eGDR
	1.2
	0.82
	0.82
	1.01 (0.83–1.20)
	0.91 (0.77–1.04)
	0.134 (0.056–0.277)
	0.0081 (0.0066–0.0096)

	Base model + TyG-WWI
	1.2
	0.82
	0.82
	1.01 (0.83–1.20)
	0.90 (0.77–1.04)
	0.131 (0.056–0.265)
	0.0081 (0.0066–0.0096)

	Base model + UA + TyG-WWI
	1.2
	0.82
	0.82
	1.01 (0.83–1.20)
	0.90 (0.77–1.04)
	0.127 (0.053–0.265)
	0.0081 (0.0066–0.0096)

	Base model + UA
	2.6
	1.89
	1.88
	0.99 (0.87–1.13)
	1.07 (0.95–1.20)
	0.119 (0.058–0.378)
	0.0174 (0.0152–0.0198)

	Base model + eGDR
	2.6
	1.89
	1.88
	0.99 (0.87–1.14)
	1.08 (0.97–1.19)
	0.146 (0.065–0.414)
	0.0173 (0.0152–0.0197)

	Base model + UA + eGDR
	2.6
	1.90
	1.88
	0.99 (0.87–1.13)
	1.08 (0.96–1.19)
	0.136 (0.064–0.410)
	0.0173 (0.0151–0.0197)

	Base model + TyG-WWI
	2.6
	1.88
	1.88
	1.00 (0.87–1.14)
	1.09 (0.97–1.21)
	0.104 (0.047–0.362)
	0.0173 (0.0152–0.0198)

	Base model + UA + TyG-WWI
	2.6
	1.89
	1.88
	0.99 (0.87–1.14)
	1.09 (0.97–1.21)
	0.094 (0.049–0.361)
	0.0173 (0.0152–0.0197)

	Base model + UA
	4.7
	3.21
	3.13
	0.97 (0.85–1.10)
	1.07 (0.95–1.21)
	0.193 (0.091–0.576)
	0.0278 (0.0246–0.0313)

	Base model + eGDR
	4.7
	3.21
	3.13
	0.97 (0.85–1.10)
	1.08 (0.96–1.20)
	0.241 (0.092–0.608)
	0.0278 (0.0246–0.0312)

	Base model + UA + eGDR
	4.7
	3.22
	3.13
	0.97 (0.85–1.09)
	1.08 (0.96–1.21)
	0.240 (0.099–0.605)
	0.0278 (0.0245–0.0312)

	Base model + TyG-WWI
	4.7
	3.19
	3.13
	0.98 (0.86–1.10)
	1.08 (0.96–1.21)
	0.186 (0.085–0.568)
	0.0279 (0.0247–0.0313)

	Base model + UA + TyG-WWI
	4.7
	3.21
	3.13
	0.97 (0.85–1.10)
	1.08 (0.95–1.21)
	0.179 (0.087–0.568)
	0.0278 (0.0246–0.0312)


Observed risks were estimated using Kaplan–Meier methods. O/E is observed risk divided by mean predicted risk. Slopes were estimated by inverse probability of censoring weighted (IPCW) logistic regression on logit predicted risk. ICI is the mean absolute calibration error from a Cox spline smoother with three knots at the 10th, 50th, and 90th percentiles of complementary log–log predicted risk. IPCW Brier scores measure overall prediction error. Lower ICI and Brier scores are preferable.









Table S18. Individual associations across sensitivity analyses
	Exposure
	Primary analysis
	1-year landmark
	Complete cases
	Without eGFR
	Winsorized

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	UA
	1.29 (1.13–1.48)
	<0.001
	1.31 (1.13–1.51)
	<0.001
	1.43 (1.21–1.69)
	<0.001
	1.27 (1.12–1.44)
	<0.001
	1.28 (1.12–1.46)
	<0.001

	eGDR
	0.70 (0.62–0.79)
	<0.001
	0.70 (0.61–0.79)
	<0.001
	0.65 (0.57–0.76)
	<0.001
	0.70 (0.62–0.79)
	<0.001
	0.70 (0.62–0.79)
	<0.001

	AIP
	1.30 (1.16–1.45)
	<0.001
	1.32 (1.17–1.49)
	<0.001
	1.38 (1.20–1.59)
	<0.001
	1.30 (1.16–1.45)
	<0.001
	1.30 (1.16–1.46)
	<0.001

	METS-IR
	1.41 (1.26–1.59)
	<0.001
	1.40 (1.24–1.59)
	<0.001
	1.43 (1.23–1.65)
	<0.001
	1.41 (1.26–1.59)
	<0.001
	1.43 (1.27–1.61)
	<0.001

	CTI
	1.31 (1.17–1.46)
	<0.001
	1.30 (1.15–1.46)
	<0.001
	1.38 (1.20–1.58)
	<0.001
	1.31 (1.17–1.46)
	<0.001
	1.29 (1.15–1.45)
	<0.001

	CHG
	1.38 (1.23–1.55)
	<0.001
	1.37 (1.20–1.55)
	<0.001
	1.45 (1.25–1.67)
	<0.001
	1.38 (1.23–1.56)
	<0.001
	1.37 (1.21–1.55)
	<0.001

	TyG
	1.32 (1.19–1.47)
	<0.001
	1.33 (1.18–1.49)
	<0.001
	1.39 (1.22–1.59)
	<0.001
	1.32 (1.19–1.47)
	<0.001
	1.31 (1.17–1.47)
	<0.001

	TyG-BMI
	1.39 (1.24–1.56)
	<0.001
	1.38 (1.22–1.56)
	<0.001
	1.40 (1.21–1.62)
	<0.001
	1.39 (1.24–1.56)
	<0.001
	1.40 (1.24–1.57)
	<0.001

	TyG-WC
	1.44 (1.27–1.64)
	<0.001
	1.44 (1.25–1.65)
	<0.001
	1.46 (1.24–1.72)
	<0.001
	1.44 (1.27–1.64)
	<0.001
	1.45 (1.27–1.66)
	<0.001

	TyG-WHtR
	1.43 (1.27–1.61)
	<0.001
	1.43 (1.26–1.63)
	<0.001
	1.46 (1.26–1.70)
	<0.001
	1.43 (1.27–1.61)
	<0.001
	1.43 (1.27–1.62)
	<0.001

	TyG-ABSI
	1.35 (1.20–1.52)
	<0.001
	1.37 (1.20–1.56)
	<0.001
	1.42 (1.23–1.65)
	<0.001
	1.35 (1.20–1.52)
	<0.001
	1.36 (1.20–1.55)
	<0.001

	TyG-BRI
	1.35 (1.22–1.50)
	<0.001
	1.35 (1.20–1.52)
	<0.001
	1.35 (1.18–1.55)
	<0.001
	1.35 (1.22–1.50)
	<0.001
	1.36 (1.21–1.52)
	<0.001

	TyG-WWI
	1.40 (1.24–1.57)
	<0.001
	1.41 (1.24–1.60)
	<0.001
	1.47 (1.26–1.70)
	<0.001
	1.40 (1.24–1.57)
	<0.001
	1.40 (1.24–1.59)
	<0.001


All analyses were based on Model 3. The analysis excluding eGFR omitted this covariate, and the winsorized analysis replaced exposure values falling below the 1st percentile or above the 99th percentile with the respective boundary values.



Table S19. Joint associations of uric acid and insulin resistance-related indices across sensitivity analyses
	Index
	Joint exposure group
	Primary analysis
	1-year landmark
	Complete cases
	Without eGFR

	
	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	eGDR
	Low UA + High eGDR (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + Low eGDR
	2.35 (1.59–3.46)
	<0.001
	2.37 (1.56–3.61)
	<0.001
	3.15 (1.86–5.32)
	<0.001
	2.34 (1.59–3.46)
	<0.001

	
	High UA + Low eGDR
	2.51 (1.69–3.75)
	<0.001
	2.54 (1.65–3.92)
	<0.001
	3.61 (2.10–6.20)
	<0.001
	2.48 (1.67–3.68)
	<0.001

	
	High UA + High eGDR
	1.77 (1.08–2.91)
	0.024
	1.90 (1.11–3.24)
	0.019
	2.85 (1.52–5.34)
	0.001
	1.74 (1.06–2.85)
	0.028

	AIP
	Low UA + Low AIP (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High AIP
	1.64 (1.16–2.31)
	0.005
	1.73 (1.19–2.50)
	0.004
	1.76 (1.14–2.73)
	0.011
	1.64 (1.17–2.32)
	0.005

	
	High UA + Low AIP
	1.24 (0.81–1.90)
	0.317
	1.38 (0.87–2.18)
	0.171
	1.45 (0.83–2.52)
	0.192
	1.23 (0.80–1.87)
	0.344

	
	High UA + High AIP
	1.89 (1.35–2.64)
	<0.001
	1.93 (1.34–2.79)
	<0.001
	2.27 (1.47–3.50)
	<0.001
	1.86 (1.33–2.60)
	<0.001

	METS-IR
	Low UA + Low METS-IR (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High METS-IR
	1.76 (1.24–2.48)
	0.001
	1.93 (1.33–2.79)
	<0.001
	1.75 (1.13–2.71)
	0.013
	1.76 (1.25–2.48)
	0.001

	
	High UA + Low METS-IR
	1.48 (0.97–2.26)
	0.070
	1.71 (1.09–2.70)
	0.021
	1.77 (1.04–3.02)
	0.036
	1.46 (0.96–2.23)
	0.078

	
	High UA + High METS-IR
	1.87 (1.33–2.62)
	<0.001
	1.95 (1.34–2.83)
	<0.001
	2.13 (1.38–3.29)
	<0.001
	1.84 (1.32–2.58)
	<0.001

	CTI
	Low UA + Low CTI (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High CTI
	1.77 (1.25–2.50)
	0.001
	1.66 (1.14–2.41)
	0.008
	1.91 (1.22–2.98)
	0.004
	1.77 (1.25–2.50)
	0.001

	
	High UA + Low CTI
	1.51 (1.01–2.27)
	0.046
	1.50 (0.97–2.33)
	0.070
	2.20 (1.33–3.65)
	0.002
	1.50 (1.00–2.24)
	0.051

	
	High UA + High CTI
	1.86 (1.32–2.61)
	<0.001
	1.80 (1.25–2.60)
	0.002
	2.13 (1.37–3.32)
	<0.001
	1.84 (1.31–2.57)
	<0.001

	CHG
	Low UA + Low CHG (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High CHG
	1.58 (1.10–2.28)
	0.014
	1.68 (1.13–2.49)
	0.011
	1.84 (1.15–2.97)
	0.011
	1.58 (1.10–2.28)
	0.014

	
	High UA + Low CHG
	1.48 (0.97–2.25)
	0.067
	1.67 (1.06–2.64)
	0.026
	2.06 (1.20–3.55)
	0.009
	1.46 (0.96–2.22)
	0.075

	
	High UA + High CHG
	1.82 (1.26–2.62)
	0.001
	1.87 (1.25–2.80)
	0.002
	2.29 (1.41–3.71)
	<0.001
	1.80 (1.25–2.59)
	0.002

	TyG
	Low UA + Low TyG (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG
	1.66 (1.17–2.35)
	0.005
	1.75 (1.20–2.55)
	0.004
	1.83 (1.16–2.88)
	0.009
	1.65 (1.17–2.35)
	0.005

	
	High UA + Low TyG
	1.45 (0.95–2.23)
	0.087
	1.55 (0.97–2.48)
	0.065
	1.73 (0.99–3.04)
	0.056
	1.43 (0.94–2.19)
	0.099

	
	High UA + High TyG
	1.84 (1.30–2.61)
	<0.001
	1.91 (1.31–2.80)
	<0.001
	2.30 (1.46–3.63)
	<0.001
	1.81 (1.28–2.56)
	<0.001

	TyG-BMI
	Low UA + Low TyG-BMI (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-BMI
	1.54 (1.09–2.17)
	0.013
	1.54 (1.07–2.22)
	0.022
	1.44 (0.93–2.23)
	0.104
	1.54 (1.10–2.17)
	0.013

	
	High UA + Low TyG-BMI
	1.24 (0.80–1.90)
	0.339
	1.30 (0.82–2.08)
	0.266
	1.31 (0.75–2.28)
	0.345
	1.22 (0.79–1.88)
	0.364

	
	High UA + High TyG-BMI
	1.78 (1.27–2.48)
	<0.001
	1.78 (1.24–2.56)
	0.002
	2.00 (1.31–3.05)
	0.001
	1.76 (1.26–2.44)
	<0.001

	TyG-WC
	Low UA + Low TyG-WC (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-WC
	1.71 (1.20–2.45)
	0.003
	1.91 (1.30–2.80)
	0.001
	1.72 (1.09–2.72)
	0.020
	1.72 (1.20–2.46)
	0.003

	
	High UA + Low TyG-WC
	1.16 (0.71–1.91)
	0.544
	1.40 (0.83–2.36)
	0.210
	1.77 (0.99–3.14)
	0.053
	1.15 (0.71–1.88)
	0.571

	
	High UA + High TyG-WC
	1.97 (1.39–2.81)
	<0.001
	2.10 (1.42–3.08)
	<0.001
	2.16 (1.38–3.40)
	<0.001
	1.95 (1.37–2.77)
	<0.001

	TyG-WHtR
	Low UA + Low TyG-WHtR (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-WHtR
	1.92 (1.33–2.76)
	<0.001
	2.08 (1.40–3.09)
	<0.001
	1.85 (1.16–2.94)
	0.010
	1.92 (1.33–2.76)
	<0.001

	
	High UA + Low TyG-WHtR
	1.19 (0.71–1.98)
	0.513
	1.29 (0.74–2.26)
	0.375
	1.60 (0.87–2.95)
	0.130
	1.17 (0.70–1.95)
	0.539

	
	High UA + High TyG-WHtR
	2.13 (1.48–3.06)
	<0.001
	2.28 (1.53–3.39)
	<0.001
	2.34 (1.48–3.72)
	<0.001
	2.11 (1.47–3.03)
	<0.001

	TyG-ABSI
	Low UA + Low TyG-ABSI (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-ABSI
	2.18 (1.48–3.20)
	<0.001
	2.40 (1.58–3.64)
	<0.001
	2.27 (1.38–3.73)
	0.001
	2.18 (1.49–3.21)
	<0.001

	
	High UA + Low TyG-ABSI
	1.48 (0.89–2.47)
	0.135
	1.67 (0.95–2.92)
	0.073
	2.04 (1.07–3.88)
	0.030
	1.46 (0.88–2.43)
	0.147

	
	High UA + High TyG-ABSI
	2.45 (1.65–3.63)
	<0.001
	2.64 (1.71–4.07)
	<0.001
	2.84 (1.71–4.73)
	<0.001
	2.42 (1.63–3.58)
	<0.001

	TyG-BRI
	Low UA + Low TyG-BRI (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-BRI
	1.74 (1.21–2.49)
	0.003
	1.86 (1.26–2.75)
	0.002
	1.70 (1.07–2.69)
	0.025
	1.74 (1.22–2.50)
	0.003

	
	High UA + Low TyG-BRI
	1.25 (0.77–2.04)
	0.371
	1.37 (0.80–2.35)
	0.245
	1.73 (0.96–3.10)
	0.067
	1.24 (0.76–2.02)
	0.394

	
	High UA + High TyG-BRI
	1.97 (1.38–2.82)
	<0.001
	2.08 (1.40–3.08)
	<0.001
	2.18 (1.37–3.45)
	<0.001
	1.95 (1.37–2.79)
	<0.001

	TyG-WWI
	Low UA + Low TyG-WWI (Ref.)
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—
	1.00 (Reference)
	—

	
	Low UA + High TyG-WWI
	2.18 (1.48–3.21)
	<0.001
	2.32 (1.52–3.55)
	<0.001
	2.42 (1.45–4.03)
	<0.001
	2.18 (1.48–3.22)
	<0.001

	
	High UA + Low TyG-WWI
	1.36 (0.80–2.31)
	0.260
	1.41 (0.78–2.55)
	0.257
	1.97 (1.02–3.83)
	0.044
	1.34 (0.79–2.28)
	0.276

	
	High UA + High TyG-WWI
	2.41 (1.63–3.57)
	<0.001
	2.56 (1.67–3.94)
	<0.001
	2.97 (1.77–4.98)
	<0.001
	2.39 (1.61–3.53)
	<0.001


For the eGDR analysis, the reference category was low UA with high eGDR; for all other indices, the reference was low UA with low index.


Table S20. Stage-specific associations under the extended CKM definition
	Exposure
	CKM 0–1
	CKM 2
	CKM 3

	
	HR (95% CI)
	P value
	HR (95% CI)
	P value
	HR (95% CI)
	P value

	UA
	1.27 (0.94–1.72)
	0.115
	1.16 (0.98–1.38)
	0.077
	1.30 (0.97–1.74)
	0.084

	eGDR
	0.97 (0.72–1.29)
	0.811
	0.76 (0.65–0.89)
	<0.001
	0.72 (0.53–0.96)
	0.028

	AIP
	1.34 (1.02–1.75)
	0.033
	1.13 (0.98–1.31)
	0.086
	1.15 (0.88–1.51)
	0.297

	METS-IR
	1.07 (0.84–1.38)
	0.577
	1.31 (1.13–1.52)
	<0.001
	1.39 (1.06–1.81)
	0.016

	CTI
	1.28 (1.00–1.65)
	0.054
	1.15 (1.00–1.32)
	0.055
	1.25 (0.96–1.63)
	0.098

	CHG
	1.18 (0.85–1.63)
	0.314
	1.31 (1.14–1.52)
	<0.001
	1.10 (0.83–1.46)
	0.510

	TyG
	1.46 (1.10–1.93)
	0.008
	1.17 (1.02–1.35)
	0.024
	1.15 (0.88–1.50)
	0.315

	TyG-BMI
	1.11 (0.86–1.42)
	0.425
	1.26 (1.08–1.45)
	0.002
	1.41 (1.08–1.84)
	0.013

	TyG-WC
	1.16 (0.87–1.55)
	0.308
	1.29 (1.10–1.51)
	0.002
	1.32 (1.00–1.73)
	0.049

	TyG-WHtR
	1.14 (0.88–1.49)
	0.320
	1.29 (1.11–1.50)
	<0.001
	1.39 (1.07–1.80)
	0.014

	TyG-ABSI
	1.27 (0.96–1.68)
	0.099
	1.22 (1.05–1.41)
	0.009
	1.17 (0.88–1.55)
	0.274

	TyG-BRI
	1.06 (0.83–1.35)
	0.651
	1.26 (1.10–1.45)
	<0.001
	1.40 (1.09–1.80)
	0.008

	TyG-WWI
	1.23 (0.94–1.62)
	0.134
	1.26 (1.09–1.46)
	0.002
	1.30 (0.99–1.70)
	0.061
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Fig. S1 Flowchart of participant selection
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Fig. S2 Calibration of CVD prediction models at 1.2, 2.6, and 4.7 years
Panels A–C show the base model supplemented with UA, eGDR, or both; panels D–F show the base model supplemented with UA, TyG-WWI, or both. Curves compare smoothed observed risks with out-of-fold predicted risks. Shaded areas indicate pointwise 95% bootstrap confidence intervals, and dashed diagonal lines represent ideal calibration. Insets show enlarged views of the low-risk range.
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