[bookmark: _GoBack]Table S1. The overall lifestyle score according to each lifestyle factor
	lifestyle factor
	Score

	Smoking status
	

	Former or now  
	0

	Never  
	1

	Alcohol status
	

	Heavy drinking
	0

	No heavy drinking
	1

	LTPA
	

	Insufficient
	0

	Sufficient
	1

	Healthy diet
	

	No
	0

	Yes
	1

	Total score
	0 (worst) - 4 (best)













































Table S2. KDIGO risk for CKD classification
	eGFR, ml/min per 1.73 m2
	Urinary ACR, mg/g

	
	<30
	30 to 299
	≥300

	≥90
	low risk
	moderate risk
	high risk

	60-89
	low risk
	moderate risk
	high risk

	45-59
	[bookmark: _Hlk180923618]moderate risk
	high risk
	very high risk

	30-44
	[bookmark: _Hlk180923624]high risk
	very high risk
	very high risk

	15-29
	[bookmark: _Hlk180923632]very high risk
	very high risk
	very high risk

	<15
	very high risk
	very high risk
	very high risk


Abbreviations: ACR, albumin-creatinine ratio; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; KDIGO, Kidney Disease Improving Global Outcomes.





























Table S3. Definitions of CKM syndrome stages
	CKM syndrome stages
	Definition

	Stage 0
	Normal BMI (<25 kg/m2 or <23 kg/m2 if Asian ethnicity);
Normal waist circumference (<88/102 cm in women/men or <80/90 cm in women/men if Asian ethnicity);
Normoglycemia; 
Normotension; 
Normal lipid status;
No evidence of CKD;  
No evidence of CVD.

	Stage 1
	Elevated BMI (≥25 kg/m2 or ≥23 kg/m2 if Asian ethnicity);
Elevated waist circumference (≥88/102 cm in women/men or ≥80/90 cm in women/men if Asian ethnicity);
Prediabetes (fasting blood glucose between 100 mg/dL and <126 mg/dL or glycated hemoglobin between 5.7% and <6.5%).

	Stage 2
	Elevated fasting serum triglycerides (≥135 mg/dL);
Hypertension (blood pressure ≥130/80 mmHg, self-reported history of hypertension, or current antihypertensive treatment);
Diabetes (fasting blood glucose ≥126 mg/dL, glycated hemoglobin≥6.5%, self-reported history of diabetes, or current hypoglycemic treatment);
Metabolic syndrome (≥3 of the following: elevated waist circumference, high density lipoprotein cholesterol <40 mg/dL for men and <50 mg/dL for women, fasting serum triglycerides ≥150 mg/dL, blood pressure ≥130/80 mmHg and/or current antihypertensive treatment, fasting blood glucose ≥100 mg/dL);
Moderate-to-high-risk CKD1.

	Stage 3
	Very-high-risk CKD1;
High predicted 10-year CVD risk2.

	Stage 4
	Self-reported established CVD (coronary heart disease, angina, heart attack, heart failure, and stroke).


1CKD stages were identified based on GFR and urinary albumin-to creatinine ratio (Table S2).
2The 10-year CVD risk was calculated using the Framingham risk calculation based on the Framingham risk score.
Abbreviations: BMI, Body Mass Index; CKD, chronic kidney disease; CKM, Cardiovascular-Kidney-Metabolic; CVD, cardiovascular disease.






Table S4. The p-values for interactions between all pairs of lifestyle factors
	
	Smoking status
	Alcohol status
	LTPA
	Healthy diet

	Smoking status
	/
	0.206
	0.451
	0.445

	Alcohol status
	0.206
	/
	0.093
	0.716

	LTPA
	0.451
	0.093
	/
	0.729

	Healthy diet
	0.445
	0.716
	0.729
	/


Abbreviations: LTPA, Leisure-time physical activity.





































Table S5. Statistical assessment of collinearity in the logistic regression model
	Covariates
	variance inflation factor

	Age
	1.028

	Sex  
	1.011

	ethnicity   
	1.024

	Education level
	1.066

	Family PIR
	1.062

	Marital
	1.050










Abbreviations: PIR, poverty income ratio.


































Table S6. Baseline characteristics of unweighted samples 
	Characteristic
	CKM syndrome patients
	p value


	
	Total 
(n=18664)
	Non-advanced stages
(n=15591)
	Advanced stages (n=3073)
	

	Age (years), mean (SD)
	50.9(17.0)
	47.8(16.1)
	66.5(12.4)
	< 0.0001

	Sex, n (%)
	
	
	
	< 0.001

	Female
	9298(49.8)
	8028(51.5)
	1270(41.3)
	

	Male
	9366(50.2)
	7563(48.5)
	1803(58.7)
	

	Race or ethnicity, n (%)
	
	
	
	< 0.001

	Hispanic
	4312(23.1)
	3888(24.9)
	424(13.8)
	

	  Non-Hispanic White
	7272(39.0)
	5410(34.7)
	1862(60.6)
	

	Non-Hispanic Black
	4377(23.5)
	3796(24.3)
	581(18.9)
	

	  Non-Hispanic Asian
	1975(10.6)
	1855(12.0)
	120(3.9)
	

	  Other
	728(3.9)
	642(4.1)
	86(2.8)
	

	Education level, n (%)
	
	
	
	< 0.001

	  Less than high school
	3630(19.4)
	2904(18.6)
	726(23.6)
	

	  High school or equivalent
	4260(22.8)
	3437(22.0)
	823(26.8)
	

	  College or above
	10774(57.7)
	9250(59.4)
	1524(49.6)
	

	Family PIR, n (%)
	
	
	
	< 0.001

	  <1.0
	3771(20.2)
	3123(20.0)
	648(21.1)
	

	  1.0-3.0
	7838(42.0)
	6343(40.7)
	1495(48.6)
	

	  >3.0
	7055(37.8)
	6125(39.3)
	930(30.3)
	

	Marital, n (%)
	
	
	
	< 0.001

	Coupled
	11145(59.7)
	9403(60.3)
	1742(56.7)
	

	Single or separated
	7519(40.3)
	6188(39.7)
	1331(43.3)
	

	Smoking status, n (%)
	
	
	
	< 0.001

	  Never
	10395(55.7)
	9157(58.7)
	1238(40.3)
	

	  Former or now
	8269 (44.3)
	6434(41.3)
	1835(59.7)
	

	Alcohol status, n (%)
	
	
	
	< 0.001

	  No heavy drinking
	14891(79.8)
	12180(78.1)
	2711(88.2)
	

	  Heavy drinking
	3773(20.2)
	3411(21.9)
	362(11.8)
	

	LTPA, n (%)
	
	
	
	< 0.001

	  Sufficient
	4214(22.6)
	3934(25.2)
	280(9.1)
	

	  Insufficient
	14450(77.4)
	11657(74.8)	
	2793(90.9)
	

	Healthy diet, n (%)
	
	
	
	0.009

	Yes
	7467(40.0)
	6172(39.6)
	1295(42.0)
	

	No
	11197(60.0)
	9419(60.4)
	1778(58.0)
	

	Healthy lifestyle score, n (%)
	
	
	
	< 0.001

	0-point
	1301(6.9)
	1141(7.3)
	160(5.2)
	

	1-point
	4664(25.0)
	3616(23.2)
	1048(34.1)
	

	2-point
	6898(37.0)
	5705(36.6)
	1193(38.8)
	

	3-point
	4697(25.2)
	4099(26.3)
	598(19.5)
	

	4-point
	1104(5.9)
	1030(6.6)
	74(2.4)
	

	Overall lifestyle score, n (%)
	
	
	
	< 0.001

	Unfavorable  
	5965(32.0)
	4757(30.5)
	1208(39.3)
	

	Intermediate  
	6898(37.0)
	5705(36.6)
	1193(38.8)
	

	Favorable  
	5801(31.0)
	5129(32.9)
	672(21.9)
	


Values are mean (standard deviation) for continuous variables or numbers (%) for categorical variables. Because all numbers were rounded, percentages may not total 100%.
[bookmark: _Hlk157874343]Abbreviations: CKM, Cardiovascular-Kidney-Metabolic; LTPA, Leisure-time physical activity; PIR, poverty income ratio.





































Table S7. The frequency of advanced CKM syndrome by healthy lifestyle score from 0-4
	
	Healthy lifestyle score 
	

	
	0-point
	1-point
	2-point
	3-point
	4-point
	p value

	Advanced CKM syndrome
	
	
	
	
	
	<0.0001

	Yes
	160(12.1)
	1048(20.5)
	1193(15.8)
	598(12.7)
	74(6.8)
	

	No
	1141(87.9)
	3616(79.5)
	5705(84.2)
	4099(87.3)
	1030(93.2)
	


Values are numbers (%) for categorical variables. Because all numbers were rounded, percentages may not total 100%.
Abbreviations: CKM, Cardiovascular-Kidney-Metabolic.

































Table S8. The frequency of advanced CKM syndrome by overall lifestyle score
	
	Overall lifestyle score
	

	
	Unfavorable
	Intermediate
	Favorable
	p value

	Advanced CKM syndrome
	
	
	
	<0.0001

	Yes
	1208(18.6)
	1193(15.8)
	672(11.5)
	

	No
	4757(81.4)
	5705(84.2)
	5129(88.5)
	


Values are numbers (%) for categorical variables. Because all numbers were rounded, percentages may not total 100%.
Abbreviations: CKM, Cardiovascular-Kidney-Metabolic.

































[bookmark: _Hlk188191828]Table S9. Association between overall lifestyle score and advanced CKM syndrome after excluding the participants with a history of cancer
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Overall lifestyle score
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	0.82(0.72,0.94)
	0.005
	0.73(0.63,0.85)
	<0.001

	Favorable  
	0.57(0.49,0.67)
	<0.0001
	0.58(0.49,0.69)
	<0.0001


Unadjusted model: no adjusted. 
[bookmark: _Hlk185455482]Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.































Table S10. Association between overall lifestyle score and advanced CKM syndrome after iterative imputation for missing data on covariates
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Overall lifestyle score
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	0.85(0.75,0.95)
	0.01
	0.72(0.64,0.81)
	<0.0001

	Favorable  
	0.56(0.49,0.64)
	<0.0001
	0.55(0.48,0.64)
	<0.0001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.































Table S11. Association between overall lifestyle score and advanced CKM syndrome after excluding participants taking potential CKM syndrome medicationsa
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Overall lifestyle score
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	0.82(0.73,0.93)
	0.002
	0.66(0.59,0.75)
	<0.0001

	Favorable  
	0.56(0.50,0.64)
	<0.0001
	0.56(0.48,0.65)
	<0.0001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.
aIncluding sodium-glucose cotransporter-2 inhibitors and glucagon-like peptide 1 receptor
agonists.





























Table S12. Association between overall lifestyle score and CKM syndrome stages by ordinal logistic regression models
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Overall lifestyle score
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	0.73(0.66,0.81)
	<0.0001
	0.79(0.70,0.89)
	<0.0001

	Favorable  
	0.53(0.48,0.60)
	<0.0001
	0.67(0.59,0.77)
	<0.0001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.































Table S13. Association between overall lifestyle score and CKM syndrome stages by incorporating emerging behavioral factorsa
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Overall lifestyle score
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	1.01(0.88,1.16)
	0.92
	0.81(0.69,0.96)
	0.02

	Favorable  
	0.69(0.59,0.81)
	<0.0001
	0.60(0.49,0.73)
	<0.0001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.
aIncluding sleep duration and sedentary behavior.






























[bookmark: _Hlk189057898]Table S14. Association between individual healthy lifestyle factor and advanced CKM syndrome
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Smoking status
	
	
	
	

	Former or now  
	1 (reference)
	
	1 (reference)
	

	Never  
	0.49(0.44,0.54)
	<0.0001
	0.63(0.56,0.70)
	<0.0001

	Alcohol status
	
	
	
	

	Heavy drinking
	1 (reference)
	
	1 (reference)
	

	No heavy drinking
	2.16(1.84,2.54)
	<0.0001
	0.93(0.78,1.12)
	0.46

	LTPA
	
	
	
	

	Insufficient
	1 (reference)
	
	1 (reference)
	

	Sufficient
	0.29(0.24,0.35)
	<0.0001
	0.67(0.55,0.81)
	<0.0001

	Healthy diet
	
	
	
	

	No
	1 (reference)
	
	1 (reference)
	

	Yes
	1.23(1.11,1.37)
	<0.001
	0.89(0.80,0.99)
	<0.05

	Healthy lifestyle score
	
	
	
	

	0-point
	1 (reference)
	
	1 (reference)
	

	1-point
	1.88(1.50,2.36)
	<0.0001
	1.06(0.79,1.43)
	0.67

	2-point
	1.37(1.08,1.74)
	0.01
	0.72(0.56,0.94)
	0.02

	3-point
	1.06(0.82,1.36)
	0.66
	0.61(0.46,0.80)
	<0.001

	4-point
	0.53(0.37,0.76)
	<0.001
	0.51(0.35,0.74)
	<0.001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; LTPA, Leisure-time physical activity; OR, odds ratio.

















Table S15. Association between weighted overall lifestyle score and advanced CKM syndrome
	
	Unadjusted model
	
	Adjusted model

	
	OR (95% CI)
	p value
	
	OR (95% CI)
	p value

	Weighted overall lifestyle scorea
	
	
	
	

	Unfavorable  
	1 (reference)
	
	1 (reference)
	

	Intermediate  
	0.46(0.41,0.52)
	<0.0001
	0.77(0.66,0.89)
	<0.0001

	Favorable  
	0.21(0.18,0.25)
	<0.0001
	0.64(0.54,0.76)
	<0.0001


Unadjusted model: no adjusted. 
Adjusted model: adjusted for sociodemographic variables (age, sex, ethnicity, educational level, family income, and marital status). 
[bookmark: _Hlk206840328]Abbreviations: CI, confidence intervals; CKM, cardiovascular-kidney-metabolic; OR, odds ratio.
aParticipants were equally divided into three groups according to weighted overall lifestyle score.










