Table S1 Definition and scoring approach for the Life’s Crucial 9 score
	Domain
	CVH Metric
	Measurement
	Quantification and Scoring of CVH Metric 

	Health Behaviors 
	Diet
	Healthy Eating Index-2015 diet score percentile
	Metric: Quantiles of Healthy Eating Index-2015

Scoring (Population):
Points Quantile
100	≥95th percentile (top/ideal diet)
80	75th – 94th percentile
50	50th – 74th percentile
25	25th – 49th percentile
0	    1st – 24th percentile (bottom/least ideal quartile)

	
	Physical activity 
	Self-reported minutes of moderate or vigorous physical activity per week 
	Metric: Minutes of moderate or greater intensity activity per week

Scoring:
Points Minutes
100	≥150
90	120 – 149
80	90 – 119
60	60 – 89
40	30 – 59
20	1 – 29
0      0

	
	Nicotine exposure 
	Self-reported use of cigarettes or inhaled nicotine-delivery system (NDS)
	Metric: Combustible tobacco use or inhaled nicotine-delivery system use; or secondhand smoke exposure

Scoring:
Points Status
100	Never smoker
75	Former smoker, quit ≥5 years
50	Former smoker, quit 1 - <5 years
25	Former smoker, quit <1 year, or currently using inhaled NDS
0	Current smoker

Subtract 20 points (unless score is 0) for living with active indoor smoker in home

	
	Sleep health 

	Self-reported average hours of sleep per night 
	Metric: Average hours of sleep per night

Scoring:
Points Level 
100	7 – <9
90	9 – <10
70	6 – <7
40	5 – <6 or ≥10
20	4 – <5
0	<4

	Health Factors 

	Body mass index 

	Body weight (kilograms) divided by height squared (meters squared) 
	Metric: Body mass index (kg/m2)

Scoring: 
Points Level 
100	<25
70	25.0 – 29.9
30	30.0 – 34.9
15	35.0 – 39.9
0	≥40.0

	
	Blood lipids 

	Plasma total and high-density lipoprotein (HDL)-cholesterol with calculation of non-HDL-cholesterol 
	Metric: Non-HDL-cholesterol (mg/dL)

Scoring:
Points Level 
100	<130
60	130 – 159
40	160 – 189
20	190 – 219
0	≥220

If drug-treated level, subtract 20 points

	
	Blood glucose 

	Fasting blood glucose (FBG) or casual hemoglobin A1c (HbA1c) 
	Metric: FBG (mg/dL) or HbA1c (%)

Scoring:
Points Level
100	No history of diabetes and FBG <100 (or HbA1c < 5.7)
60	No diabetes and FBG 100 – 125 (or HbA1c 5.7-6.4) (Pre-diabetes)
40	Diabetes with HbA1c <7.0
30	Diabetes with HbA1c 7.0 – 7.9
20	Diabetes with HbA1c 8.0 – 8.9
10	Diabetes with Hb A1c 9.0 – 9.9
0	Diabetes with HbA1c ≥10.0

	
	Blood pressure 
	Appropriately measured systolic and diastolic blood pressure 
	Metric: Systolic and diastolic blood pressure (mm Hg)

Scoring:
Points Level
100	<120/<80 (Optimal)
75	120-129/<80 (Elevated)
50	130-139 or 80-89 (Stage I hypertension)
25	140-159 or 90-99
0	≥160 or ≥100

Subtract 20 points if treated level

	Psychological Health
	Depression
	Patient Health Questionnaire-9
	Metric: Patient Health Questionnaire-9 score

Scoring:
Points Level
100	0-4
60	5-9
40	10-14
20	15-19
0	≥20


Abbreviations: CVH, cardiovascular health; FBG, Fasting blood glucose; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; NDS, nicotine-delivery system
























[bookmark: _Hlk189939114]Table S2 The multivariable-adjusted restricted cubic spline for association of Life’s Crucial 9 score with all-cause mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort: Selecting specific number of knots with the lowest Akaike information criterion value
	[bookmark: _Hlk189939133]Knots
	AIC
	P for non-linear

	3
	[bookmark: _Hlk189937767]31930.93
	0.214

	4
	31931.25
	0.524

	5
	31932.89
	0.016

	6
	31933.80
	0.029

	7
	31935.90
	0.006

	8
	31936.51
	0.008


[bookmark: _Hlk189939143]Abbreviations: AIC, Akaike information criterion





























[bookmark: _Hlk189939156]Table S3 The multivariable-adjusted restricted cubic spline for association of Life’s Crucial 9 score with cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort: Selecting specific number of knots with the lowest Akaike information criterion value
	[bookmark: _Hlk189939164]Knots
	AIC
	P for non-linear

	3
	[bookmark: _Hlk189937952]7596.28
	0.417

	4
	7597.09
	0.084

	5
	7598.07
	0.099

	6
	7599.76
	0.163

	7
	7602.03
	0.291

	8
	7602.67
	0.261


[bookmark: _Hlk189939169][bookmark: _Hlk189936680]Abbreviations: AIC, Akaike information criterion





























Table S4 Association of the Life’s Crucial 9 score with all-cause and cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort after excluding death within the first 2 years of follow-up
	
	Crude model
	Model 1
	Model 2

	All-cause mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=1852)
	
	
	

	Moderate (50-79)
	0.46(0.39,0.54)
	<0.0001
	0.47(0.40,0.56)
	<0.0001
	0.68(0.57,0.80)
	<0.0001

	(n=14571)
	
	
	
	
	
	

	High (80-100)
	0.17(0.14,0.21)
	<0.0001
	0.27(0.21,0.33)
	<0.0001
	0.49(0.38,0.62)
	<0.0001

	(n=4986)
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=1852)
	
	
	

	Moderate (50-79)
	0.33(0.27,0.42)
	<0.0001
	0.31(0.24,0.40)
	<0.0001
	0.52(0.39,0.68)
	<0.0001

	(n=14571)
	
	
	
	
	
	

	High (80-100)
	0.11(0.07,0.16)
	<0.0001
	0.16(0.10,0.24)
	<0.0001
	0.37(0.23,0.60)
	<0.001

	(n=4986)
	
	
	
	
	
	



Crude model: no adjusted. 
Model 1: adjusted for age, sex, and ethnicity. 
Model 2: Model 1 + education level, family income, marital status, alcohol status, hypertension, diabetes, CVD and cancer.
Abbreviations: CI, confidence intervals; CVD, cardiovascular disease; HR, hazards ratio


















Table S5 Association of the Life’s Crucial 9 score with all-cause and cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort after excluding individuals with comorbiditya
	
	Crude model
	Model 1
	Model 2

	All-cause mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=320)
	
	
	

	Moderate (50-79)
	0.52(0.40,0.67)
	<0.0001
	0.51(0.39,0.65)
	<0.0001
	0.62(0.48,0.81)
	<0.001

	(n=7332)
	
	
	
	
	
	

	High (80-100)
	0.23(0.17,0.31)
	<0.0001
	0.30(0.22,0.42)
	<0.0001
	0.45(0.33,0.62)
	<0.0001

	(n=4307)
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=320)
	
	
	

	Moderate (50-79)
	0.40(0.23,0.69)
	<0.001
	0.34(0.20,0.57)
	<0.0001
	0.41(0.23,0.71)
	0.002

	(n=7332)
	
	
	
	
	
	

	High (80-100)
	0.15(0.08,0.28)
	<0.0001
	0.18(0.10,0.34)
	<0.0001
	0.26(0.13,0.51)
	<0.001

	(n=4307)
	
	
	
	
	
	



Crude model: no adjusted. 
Model 1: adjusted for age, sex, and ethnicity. 
Model 2: Model 1 + education level, family income, marital status, and alcohol status.
aIncluding hypertension, diabetes, CVD and cancer.
Abbreviations: CI, confidence intervals; CVD, cardiovascular disease; HR, hazards ratio


















Table S6 Association of the Life’s Crucial 9 score with all-cause and cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort after excluding individuals taking main medications for cardiovascular diseasea and taking glucocorticoids
	
	Crude model
	Model 1
	Model 2

	All-cause mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=961)
	
	
	

	Moderate (50-79)
	0.49(0.37,0.65)
	<0.0001
	0.52(0.40,0.68)
	<0.0001
	0.74(0.56,0.97)
	0.03

	(n=10991)
	
	
	
	
	
	

	High (80-100)
	0.22(0.15,0.30)
	<0.0001
	0.30(0.21,0.43)
	<0.0001
	0.56(0.38,0.81)
	0.002

	(n=4645)
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=961)
	
	
	

	Moderate (50-79)
	0.41(0.23,0.72)
	0.002
	0.39(0.22,0.67)
	<0.001
	0.68(0.38,0.92)
	0.03

	(n=10991)
	
	
	
	
	
	

	High (80-100)
	0.11(0.06,0.22)
	<0.0001
	0.15(0.07,0.31)
	<0.0001
	0.41(0.19,0.90)
	0.03

	(n=4645)
	
	
	
	
	
	


Crude model: no adjusted. 
Model 1: adjusted for age, sex, and ethnicity. 
Model 2: Model 1 + education level, family income, marital status, alcohol status, hypertension, diabetes, CVD and cancer.
aIncluding antiplatelet medications, angiotensin-converting enzyme inhibitors, beta-blockers, and statins.
Abbreviations: CI, confidence intervals; CVD, cardiovascular disease; HR, hazards ratio
















Table S7 Association of the Life’s Crucial 9 score with all-cause and cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort after multilevel single imputation for missing data on covariates
	
	Crude model
	Model 1
	Model 2

	All-cause mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=2308)
	
	
	

	Moderate (50-79)
	0.45(0.39,0.52)
	<0.0001
	0.46(0.41,0.53)
	<0.0001
	0.66(0.57,0.76)
	<0.0001

	(n=17636)
	
	
	
	
	
	

	High (80-100)
	0.16(0.13,0.20)
	<0.0001
	0.25(0.21,0.31)
	<0.0001
	0.46(0.37,0.57)
	<0.0001

	(n=5793)
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=2308)
	
	
	

	Moderate (50-79)
	0.34(0.27,0.42)
	<0.0001
	0.32(0.26,0.39)
	<0.0001
	0.52(0.41,0.64)
	<0.0001

	(n=17636)
	
	
	
	
	
	

	High (80-100)
	0.10(0.07,0.15)
	<0.0001
	0.16(0.10,0.23)
	<0.0001
	0.36(0.24,0.56)
	<0.0001

	(n=5793)
	
	
	
	
	
	



Crude model: no adjusted. 
Model 1: adjusted for age, sex, and ethnicity. 
Model 2: Model 1 + education level, family income, marital status, alcohol status, hypertension, diabetes, CVD and cancer.
Abbreviations: CI, confidence intervals; CVD, cardiovascular disease; HR, hazards ratio


















Table S8 Association of the Life’s Crucial 9 score with all-cause and cardiovascular disease mortality in the United States National Health and Nutrition Examination Survey 2005-2018 cohort after using anxiety to measure psychological health
	
	Crude model
	Model 1
	Model 2

	All-cause mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=1082)
	
	
	

	Moderate (50-79)
	0.49(0.42,0.56)
	<0.0001
	0.51(0.44,0.60)
	<0.0001
	0.70(0.59,0.83)
	<0.0001

	(n=7226)
	
	
	
	
	
	

	High (80-100)
	0.17(0.13,0.23)
	<0.0001
	0.28(0.21,0.37)
	<0.0001
	0.49(0.36,0.67)
	<0.0001

	(n=2382)
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	

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

	Low (0-49)
	1 (reference)
	1 (reference)
	1 (reference)

	(n=1082)
	
	
	

	Moderate (50-79)
	0.31(0.24,0.41)
	<0.0001
	0.28(0.21,0.37)
	<0.0001
	0.44(0.31,0.61)
	<0.0001

	(n=7226)
	
	
	
	
	
	

	High (80-100)
	0.10(0.06,0.18)
	<0.0001
	0.14(0.07,0.25)
	<0.0001
	0.31(0.16,0.57)
	<0.001

	(n=2382)
	
	
	
	
	
	



Crude model: no adjusted. 
Model 1: adjusted for age, sex, and ethnicity. 
Model 2: Model 1 + education level, family income, marital status, alcohol status, hypertension, diabetes, CVD and cancer.
Abbreviations: CI, confidence intervals; CVD, cardiovascular disease; HR, hazards ratio

