Supplementary Table 1. The basic PREVENT 10-year risk estimation model equations
	
	10-year CVD risk assessment equation

	Men
	log-Odds = -3.031168 + 0.7688528 × (age – 55) /10 + 0.0736174 × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0954431 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.4347345 × (min(SBP, 110) – 110) /20 + 0.3362658 × (max(SBP, 110) – 130) /20 + 0.7692857 × (if diabetes) + 0.4386871 × (if current smoker) + 0.5378979 × (min(eGFR, 60) – 60) / -15 + 0.0164827 × (max(eGFR, 60) – 90) / -15 + 0.288879 × (if using anti hypertensive medication) – 0.1337349 × (if using statin) – 0.0475924 × (if using anti-hypertensive medication) × (max(SBP, 110) – 130) /20 + 0.150273 × (if using statin) × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0517874 × (age – 55) /10 × ((TC – HDL-C) × 0.02586 – 3.5) + 0.0191169 × (age – 55) /10 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.1049477 × (age – 55) /10 × (max(SBP, 110) – 130) /20 – 0.2251948 × (age – 55) /10 × (if diabetes) – 0.0895067 × (age – 55) /10 × (if current smoker) – 0.1543702 × (age – 55) /10 × (min(eGFR, 60) – 60) / -15

	
	Risk= 1 / (1 + exp(-log-Odds))

	Women
	log-Odds = -3.307728 + 0.7939329 × (age – 55) /10 + 0.0305239 × ((TC – HDL-C) × 0.02586 – 3.5) – 0.1606857 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.2394003 × (min(SBP, 110) – 110) /20 + 0.360078 × (max(SBP, 110) – 130) /20 + 0.8667604 × (if diabetes) + 0.5360739 × (if current smoker) + 0.6045917 × (min(eGFR, 60) – 60) / -15 + 0.0433769 × (max(eGFR, 60) – 90) / -15 + 0.3151672 × (if using anti hypertensive medication) – 0.1477655 × (if using statin) – 0.0663612 × (if using anti-hypertensive medication) × (max(SBP, 110) – 130) /20 + 0.1197879 × (if using statin) × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0819715 × (age – 55) /10 × ((TC – HDL-C) × 0.02586 – 3.5) + 0.0306769 × (age – 55) /10 × (HDL-C × 0.02586 × 0.02586 – 1.3) /0.3 – 0.0946348 × (age – 55) /10 × (max(SBP, 110) – 130) /20 – 0.27057 × (age – 55) /10 × (if diabetes) – 0.078715 × (age – 55) /10 × (if current smoker) – 0.1637806 × (age – 55) /10 × (min(eGFR, 60) – 60) / -15

	
	Risk= 1 / (1 + exp(-log-Odds))


Abbreviations: TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; SBP, systolic blood pressure; eGFR, estimated glomerular filtration rate.



Supplementary Table 2. Definition of CKM syndrome staging adjusted for data in NHANES
	CKM syndrome stages
	Definition

	Stage 0: No CKM health risk factors
	Individuals without overweight/obesity, metabolic risk factors (hypertriglyceridemia, hypertension, diabetes, MeTS), CKD or subclinical/clinical CVD
(1)BMI between 18.5 and 25 kg/m2, inclusive
(2)WC <102 cm for men or <88 cm for women

	Stage 1: Excess or dysfunctional adiposity
	Individuals with overweight/obesity, abdominal obesity, or adipose tissue dysfunction without other metabolic risk factors, CKD, or subclinical/clinical CVD
(1)BMI ≥25 kg/m2
(2)WC ≥102 cm for men or ≥88 cm for women
(3)FBG levels ranging from 100 to 124 mg/dL, or HbA1c levels between 5.7 and 6.4 %

	Stage 2: Metabolic risk factors and moderate to high-risk CKD
	[bookmark: _Hlk186127369]Individuals with metabolic risk factors (hypertriglyceridemia, hypertension, diabetes, MeTS*) or moderate to high-risk CKD stage(The stage of CKD is determined by the KDIGO criteria, using eGFR and UACR. The eGFR was calculated using the 2021 race and ethnicity‐free Chronic Kidney Disease Epidemiology Collaboration creatinine equation.)
(1)TG >135 mg/dL
(2)Hypertension is defined by an SBP of ≥130 mm Hg, a DBP of ≥80 mm Hg, a medical diagnosis, or taking antihypertensive medication.
(3)Diabetes is defined by FBG levels of >126 mg/dL, HbA1c levels of ≥6.5%, a medical diagnosis, or taking insulin or glucose-lowering medication.
(4) Moderate to high-risk CKD in the KDIGO classification is defined as UACR ≥30 mg/g and eGFR ≥60 ml/min/1.73m2, UACR <300 mg/g and eGFR ≤45-59 ml/min/1.73m2, or UACR <30 mg/g and eGFR ≤30-44 ml/min/1.73m2.

	Stage 3: Subclinical CVD in CKM
	Risk equivalents for subclinical CVD: high predicted 10-year CVD risk or very high-risk KDIGO CKD stage
(1)A high 10-year CVD risk is defined as a 20% or above risk, as determined by the basic Predicting Risk of CVD EVENTs (PREVENT) equation.
(2)Very high-risk CKD in the KDIGO classification is defined as UACR ≥ 300 mg/g and eGFR ≤45-59 ml/min/1.73 m2, UACR ≥ 30 mg/g and eGFR ≤30-44 ml/min/1.73 m2, or eGFR ≤29 ml/min/1.73 m2.

	Stage 4: Clinical CVD in CKM
	Clinical CVD (self-reported diagnosed cardiovascular disease, including heart failure, coronary heart disease, angina, heart attack, and stroke) in individuals


[bookmark: _Hlk186116490]Abbreviations: CKM syndrome, Cardiovascular-Kidney-Metabolic syndrome; NHANES, National Health and Nutrition Examination Survey; MeTS, metabolic syndrome; CKD, chronic kidney disease; CVD, cardiovascular disease; BMI, body mass index; WC, waist circumference; FBG, fasting blood glucose; HbA1c, glycated hemoglobin A1c; KDIGO, Kidney Disease Improving Global Outcomes; UACR, urine albumin-to-creatinine ratio; eGFR, estimated glomerular filtration rate; TG, triglycerides; SBP, systolic blood pressure; DBP, diastolic blood pressure.
* MeTS is defined by the presence of ≥3 of the following: (1) WC ≥ 102 cm for men or ≥ 88 cm for women; (2) HDL-C <40 mg/dL for men, <50 mg/dL for women; (3) TG ≥150 mg/dL; (4) Elevated blood pressure (SBP ≥130 mm Hg, DBP ≥80 mm Hg, a medical diagnosis, or taking antihypertensive medication); (5) FBG ≥100 mg/dL




















[bookmark: _Hlk173793466]Supplementary Table 3. Oxidative balance score assignment scheme
	
	
	
	Male
	
	
	Female
	

	OBS components
	Property
	0
	1
	2
	0
	1
	2

	Dietary OBS components
	
	
	
	
	
	
	

	Dietary fiber (g/d)
	A
	<12.55
	12.55-19.85
	≥19.85
	<10.69
	10.69-16.25
	≥16.25

	Carotene (RE/d)
	A
	<53.45
	53.45-183.43
	≥183.43
	<55.64
	55.64-190.72
	≥190.72

	Riboflavin (mg/d)
	A
	<1.63
	1.63-2.38
	≥2.38
	<1.27
	1.27-1.85
	≥1.85

	Niacin (mg/d)
	A
	<19.62
	19.62-28.42
	≥28.42
	<14.76
	14.76-21.38
	≥21.38

	Vitamin B6 (mg/d)
	A
	<1.52
	1.52-2.29
	≥2.29
	<1.19
	1.19-1.76
	≥1.76

	Total folate (mcg/d)
	A
	<298.29
	298.29-451.50
	≥451.50
	<241.50
	241.50-358.00
	≥358.00

	Vitamin B12 (mcg/d)
	A
	<3.27
	3.27- 5.76
	≥5.76
	<2.38
	2.38-4.24
	≥4.24

	Vitamin C (mg/d)
	A
	<40.05
	40.05-95.10
	≥95.10
	<39.05
	39.05-89.05
	≥89.05

	Vitamin E (ATE) (mg/d)
	A
	<5.25
	5.25- 8.51
	≥8.51
	<4.27
	4.27-6.94
	≥6.94

	Calcium (mg/d)
	A
	<639.50
	639.50-1012.00
	≥1012.00
	<540.50
	540.50-837.50
	≥837.50

	Magnesium (mg/d)
	A
	<233.00
	233.00-332.50
	≥332.50
	<190.50
	190.50-266.50
	≥266.50

	Zinc (mg/d)
	A
	<8.90
	8.90-13.34
	≥13.34
	<6.62
	6.62-9.79
	≥9.79

	Copper (mg/d)
	A
	<0.97
	0.97-1.39
	≥1.39
	<0.81
	0.81-1.12
	≥1.12

	Selenium (mcg/d)
	A
	<91.55
	91.55-130.65
	≥130.65
	<69.05
	69.05-99.45
	≥99.45

	Total fat (g/d)
	P
	≥92.93
	61.89-92.93
	<61.89
	≥69.93
	45.76-69.93
	<45.76

	Iron (mg/d)
	P
	≥17.44
	11.79-17.44
	<11.79
	≥13.55
	9.28-13.55
	<9.28

	Lifestyle OBS components
	
	
	
	
	
	
	

	Physical activity (MET-minute/week)
	A
	<624.00
	624.00-2535.86
	≥2535.86
	<472.50
	472.50-1671.13
	≥1671.13

	Alcohol (g/d)
	P
	≥30
	0-30
	None
	≥15
	0-15
	None

	Body mass index (kg/m2)
	P
	≥32.09
	27.49-32.09
	<27.49
	≥35.00
	28.70-35.00
	<28.70

	Cotinine (ng/mL)
	P
	≥0.306
	0.023-0.306
	<0.023
	≥0.097
	0.017-0.097
	<0.017


OBS: oxidative balance score; A: antioxidant; P: prooxidant; RE: retinol equivalent; ATE: alpha-tocopherol equivalent; MET: metabolic equivalent.


Supplementary Table 4. The missing number and rate of covariates in baseline characteristics of the selected participants.
	Variables
	OBS quartile

	Age
	0(0.00%)

	Gender
	0(0.00%)

	Race
	0(0.00%)

	Education
	12(0.07%)

	Marital status
	163(0.92%)

	Smoking
	0(0.00%)

	Drinking
	1237(7.00%)

	Hypertension
	0(0.00%)

	Diabetes 
	0(0.00%)

	Metabolic syndrome
	0(0.00%)

	BMI
	0(0.00%)

	Waist circumference
	0(0.00%)

	SBP
	0(0.00%)

	DBP
	0(0.00%)

	HbA1c
	0(0.00%)

	FBG
	0(0.00%)

	TC
	0(0.00%)

	HDL
	0(0.00%)

	LDL
	349(1.97%)

	TG
	0(0.00%)

	UA
	3(0.02%)

	eGFR
	0(0.00%)

	OBS
	0(0.00%)

	CKM syndrome
	0(0.00%)

	All-cause mortality
	0(0.00%)

	Cardiovascular mortality
	0(0.00%)


Abbreviations: BMI, body mass index; CKM, Cardiovascular-Kidney-Metabolic; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; FBG, fasting blood glucose; HbA1c, glycated hemoglobin A1c; HDL, high density lipoprotein cholesterol; LDL, low density lipoprotein cholesterol; OBS, Oxidative Balance Score; SBP, systolic blood pressure; TG, triglycerides; TC, total cholesterol.
























Supplementary Table 5. Cox regression models analysis of the relationship between OBS and mortality in the population with CKM syndrome stages 0–3 using data not being imputed.
	Exposure
	Model 1
	
	Model 2
	
	Model 3

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

	All-cause death

	OBS ( per 1 SD)
	0.83(0.79,0.87)
	<0.001
	
	0.80(0.76,0.84)
	<0.001
	
	0.85(0.80,0.91)
	<0.001

	OBS (Quartile)
	
	
	
	
	
	
	
	

	Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	Q2
	0.95(0.81,1.12)
	0.571
	
	0.82(0.71,0.95)
	0.009
	
	0.91(0.78,1.07)
	0.256

	Q3
	0.82(0.70,0.96)
	0.016
	
	0.74(0.65,0.85)
	<0.001
	
	0.85(0.73,0.99)
	0.033

	Q4
	0.57(0.49,0.67)
	<0.001
	
	0.54(0.46,0.62)
	<0.001
	
	0.65(0.55,0.77)
	<0.001

	P for Trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	Cardiovascular death

	OBS ( per 1 SD)
	0.77(0.69,0.86)
	<0.001
	
	0.76(0.67,0.85)
	<0.001
	
	0.80(0.71,0.91)
	<0.001

	OBS (Quartile)
	
	
	
	
	
	
	
	

	Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	Q2
	0.93(0.68,1.28)
	0.663
	
	0.81(0.58,1.13)
	0.214
	
	0.89(0.64,1.24)
	0.493

	Q3
	0.68(0.50,0.92)
	0.014
	
	0.64(0.48,0.87)
	0.003
	
	0.71(0.53,0.95)
	0.022

	Q4
	0.53(0.38,0.75)
	<0.001
	
	0.53(0.37,0.75)
	<0.001
	
	0.63(0.44,0.90)
	0.012

	P for Trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Model 1, unadjusted; Model 2, adjusted for age, gender, race; Model 3, adjusted for model 2 covariates and education, marital status, smoking, drinking, hypertension, diabetes, metabolic syndrome, BMI, waist circumference, SBP, DBP, HbA1c, FBG, TC, HDL, LDL, TG, UA and eGFR.




Supplementary Table 6. Cox regression models analysis of the relationship between OBS and mortality in the population with CKM syndrome stages 0–3 after excluding participants with All-cause death or Cardiovascular death during the second year of follow-up.
	Exposure
	Model 1
	
	Model 2
	
	Model 3

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

	All-cause death

	OBS ( per 1 SD)
	0.86(0.81,0.91)
	<0.001
	
	0.82(0.77,0.88)
	<0.001
	
	0.89(0.83,0.95)
	<0.001

	OBS (Quartile)
	
	
	
	
	
	
	
	

	Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	Q2
	1.00(0.83,1.22)
	0.971
	
	0.86(0.72,1.04)
	0.111
	
	0.94(0.78,1.14)
	0.534

	Q3
	0.83(0.70,1.00)
	0.05
	
	0.75(0.64,0.89)
	<0.001
	
	0.86(0.72,1.02)
	0.082

	Q4
	0.63(0.54,0.75)
	<0.001
	
	0.58(0.49,0.70)
	<0.001
	
	0.73(0.61,0.86)
	<0.001

	P for Trend
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	Cardiovascular death

	[bookmark: _GoBack]OBS ( per 1 SD)
	0.80(0.71,0.90)
	<0.001
	
	0.78(0.69,0.88)
	<0.001
	
	0.83(0.73,0.95)
	0.007

	OBS (Quartile)
	
	
	
	
	
	
	
	

	Q1
	Reference
	
	
	Reference
	
	
	Reference
	

	Q2
	0.95(0.65,1.38)
	0.786
	
	0.82(0.55,1.23)
	0.337
	
	0.91(0.63,1.31)
	0.598

	Q3
	0.69(0.48,0.98)
	0.039
	
	0.65(0.46,0.91)
	0.012
	
	0.68(0.48,0.96)
	0.030

	Q4
	0.58(0.40,0.82)
	0.002
	
	0.56(0.39,0.81)
	0.002
	
	0.71(0.49,0.98)
	0.034

	P for Trend
	
	<0.001
	
	
	<0.001
	
	
	0.012


Model 1, unadjusted; Model 2, adjusted for age, gender, race; Model 3, adjusted for model 2 covariates and education, marital status, smoking, drinking, hypertension, diabetes, metabolic syndrome, BMI, waist circumference, SBP, DBP, HbA1c, FBG, TC, HDL, LDL, TG, UA and eGFR. 
