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[bookmark: _GoBack]Supplementary Table 1. Distribution of ideal, intermediate and poor CVH for each metric for U.S. adults free of CVD, NHANES 2011-20161
	Health Metric
	
	AHA definitions of cardiovascular health for each metric
	Total sample (n=11,246)

	Smoking status
	Ideal
	Never or quit >12 months ago
	8,813

	
	Intermediate
	Former ≤12 months
	222

	
	Poor
	Current smoking
	2,211

	Body mass index
	Ideal
	<25 kg/m2
	3,339

	
	Intermediate
	25-29 kg/m2
	3,614

	
	Poor
	≥30 kg/m2
	4,293

	Physical activity
	Ideal
	≥150 min/week moderate or ≥75 min/week vigorous
or ≥150 min/week moderate + vigorous
	3,783

	
	Intermediate
	1-149 min/week moderate or 1-74 min/week vigorous or 1-149 min/week moderate + vigorous 
	2,112

	
	Poor
	None
	5,351

	Healthy diet score2
	Ideal
	4-5 components
	282

	
	Intermediate
	2-3 Components
	5,405

	
	Poor
	0-1 Components
	5,559

	Total cholesterol
	Ideal
	<200 mg/dL3
	5,740

	
	Intermediate
	200-239 mg/dL or treated to goal
	4,189

	
	Poor
	≥240 mg/dL
	1,317

	Blood pressure
	Ideal
	SBP<120/DBP<80 mmHg3
	4,709

	
	Intermediate
	SBP 120-139 or DBP 80-89 mmHg or treated to goal
	4,739

	
	Poor
	SBP ≥140 or DBP ≥90 mm Hg
	1,798

	Fasting plasma glucose
	Ideal
	<100 mg/dL3
	7,592

	
	Intermediate
	100-125 mg/dL or treated to goal
	2,568

	
	Poor
	≥126 mg/dL
	1,086



1 AHA: American Heart Association; CVD: cardiovascular disease; CVH: cardiovascular health; DBP: diastolic blood pressure; NHANES: National Health and Nutrition Examination Survey; SBP: systolic blood pressure.
2 AHA's healthy diet score includes five components: fruits and vegetables, whole grain, fish, sodium, and sugar-sweeten beverage, and 1500 mg/d sodium intake which does not match the current recommendation of <2300 mg/d in federal guidelines. HEI-2010 is a continuous score consisting of 12 components representing major food groups including total fruit, whole fruit, total vegetables, grains and beans, whole grains, dairy, total protein foods, seafood and plant protein, fatty acid, refined grains, sodium, and empty calories, with total scores ranging from 0 to 100 and a higher score indicating a healthier diet. HEI-2010 has been validated to represent the diet quality in population. Participants with HEI-2010 scores ≤50 were classified as having poor diet; those with a score of 51-80 were classified as having intermediate diet; and those with a score of ≥81 were classified as having ideal diet. We used HEI-2010 scores excluding added sugar. Before excluding added sugars, 51.5%, 46.0% and 2.5% of participants had poor, intermediate and ideal diet based on ≤50, 51-80 and ≥81 HEI-2010 scores, respectively. We used percentiles 51.5 and 97.5 to define poor, intermediate and ideal diet in our sensitivity analysis after excluding added sugars.
3 Untreated values.

Supplementary TABLE 2.  Odds ratio and 95% confidence intervals for four cardiovascular health factor metrics associated with percentage of calories from UPF among U.S. adults, NHANES 2011–2016, n=11,2461
	
	Quartiles of usual percentage of calories from UPF
	P value3

	
	Q1
	Q2 
	Q3 
	Q4 
	

	Mid-point and range of usual percentage of calories from UPF
	40.4%
(26.1%–46.6%)
	51.2%
(46.7%–55.3%)
	59.5%
(55.4%–64.2%)
	70.5%
(64.3%–86.0%)
	

	Health factors
	
	
	
	
	

	Age, sex, and race and Hispanic origin adjusted
	
	
	
	
	

	2 vs 3-4 ideal metrics
	1.00
	1.00 (0.91, 1.11)
	1.00 (0.84, 1.20)
	1.01 (0.76, 1.33)
	0.967

	0-1 vs 3-4 ideal metrics
	1.00
	1.15 (1.05, 1.26)
	1.29 (1.09, 1.52)
	1.49 (1.15, 1.92)
	0.004

	Fully adjusted2
	
	
	
	
	

	2 vs 3-4 ideal metrics
	1.00
	0.99 (0.90, 1.10)
	0.98 (0.82, 1.18)
	0.98 (0.74, 1.30)
	0.873

	0-1 vs 3-4 ideal metrics
	1.00
	1.12 (1.02, 1.23)
	1.23 (1.05, 1.45)
	1.39 (1.07, 1.80)
	0.014



1 Four cardiovascular health metrics include body mass index, hypertension, diabetes, and dyslipidemia. NHANES: National Health and Nutrition Examination Survey; UPF: ultra-processed foods. 
2 Multinomial logistic regression models were used to estimate odds ratios and corresponding 95% CI, and were adjusted for age, sex, race and Hispanic origin, education, and poverty income ratios (poverty income ratio is the ratio of family income to the Department of Health and Human Services poverty measure).
3 P-value of beta-coefficient for percentage of calories (continuous) from UPF in the multinomial logistic regression models. 



Supplementary TABLE 3.   Odds ratio and 95% confidence intervals for five cardiovascular health factor metrics associated with percentage of calories from UPF among U.S. adults, NHANES 2011–2016, n=11,2461
	
	Quartiles of usual percentage of calories from UPF
	P value3

	
	Q1
	Q2 
	Q3 
	Q4 
	

	Mid-point and range of usual percentage of calories from UPF
	40.4%
(26.1%–46.6%)
	51.2%
(46.7%–55.3%)
	59.5%
(55.4%–64.2%)
	70.5%
(64.3%–86.0%)
	

	Health factors
	
	
	
	
	

	Age, sex, and race and Hispanic origin adjusted
	
	
	
	
	

	2-3 vs 4-5 ideal metrics
	1.00
	1.17 (1.06, 1.28)
	1.31 (1.11, 1.56)
	1.54 (1.18, 2.01)
	0.003

	0-1 vs 4-5 ideal metrics
	1.00
	1.34 (1.18, 1.53)
	1.69 (1.34, 2.12)
	2.27 (1.59, 3.25)
	<0.001

	Fully adjusted2
	
	
	
	
	

	2-3 vs 4-5 ideal metrics
	1.00
	1.15 (1.03, 1.27)
	1.28 (1.06, 1.54)
	1.47 (1.09, 1.98)
	0.010

	0-1 vs 4-5 ideal metrics
	1.00
	1.29 (1.14, 1.47)
	1.58 (1.26, 1.98)
	2.06 (1.44, 2.95)
	<0.001



1 Five cardiovascular health metrics include body mass index, hypertension, diabetes, dyslipidemia, and diet component. Healthy eating index-2010 excluding calories from added sugar was used for the diet component. NHANES: National Health and Nutrition Examination Survey; UPF: ultra-processed foods.
2 Multinomial logistic regression models were used to estimate odds ratios and corresponding 95% CI, and were adjusted for age, sex, race and Hispanic origin, education, and poverty income ratios (poverty income ratio is the ratio of family income to the Department of Health and Human Services poverty measure).
3 P-value of beta-coefficient for percentage of calories (continuous) from UPF in the multinomial logistic regression models. 


Supplementary TABLE 4   Odds ratio and 95% confidence intervals for seven cardiovascular health metrics associated with percentage of calories from UPF among U.S. adults, NHANES 2011–2016, n=11,2461
	
	Quartiles of usual percentage of calories from UPF
	P value3

	
		Q1	
	Q2 
	Q3 
	Q4 
	

	Mid-point and range of usual percentage of calories from UPF
	40.4%
(26.1%–46.6%)
	51.2%
(46.7%–55.3%)
	59.5%
(55.4%–64.2%)
	70.5%
(64.3%–86.0%)
	

	Health Metrics
	
	
	
	
	

	Age, sex, and race and Hispanic origin adjusted
	
	
	
	
	

	Average CVH vs optimum 
	1.00
	1.59 (1.46, 1.75)
	2.29 (1.95, 2.69)
	3.67 (2.85, 4.73)
	<0.001

	Inadequate CVH vs optimum
	1.00
	1.94 (1.65, 2.28)
	3.24 (2.44, 4.30)
		6.34 (4.06, 9.90)
	<0.001

	Fully adjusted2
	
	
	
	
	

	Average CVH vs optimum 
	1.00
	1.49 (1.37, 1.62)
	2.04 (1.76, 2.36)
	3.06 (2.43, 3.86)
	<0.001

	Inadequate CVH vs optimum
	1.00
	1.75 (1.50, 2.04)
	2.69 (2.05, 3.54)
	4.75 (3.08, 7.35)
	<0.001



1 CVH: cardiovascular health; Optimum CVH: CVH metrics scores 10–14; Average CVH: CVH metrics scores 5–9; Inadequate CVH: CVH metrics scores 0–4; NHANES: National Health and Nutrition Examination Survey; UPF: ultra-processed foods. 
2 Multinomial logistic regression models were used to estimate odds ratios and corresponding 95% CI, and were adjusted for age, sex, race and Hispanic origin, education, and poverty income ratios (poverty income ratio is the ratio of family income to the Department of Health and Human Services poverty measure).
3 P-value of beta-coefficient for percentage of calories (continuous) from UPF in the multinomial logistic regression models. 




Supplementary TABLE 5.   Odds ratio and 95% confidence intervals for six cardiovascular health metrics associated with percentage of UPF weight among U.S. adults, NHANES 2011–2016, n=11,2461
	
	Quartiles of usual percentage of calories from UPF
	P value3

	
	Q1
	Q2 
	Q3 
	Q4 
	

	Mid-point and range of usual percentage of UPF weight
	12.0% 
(4.1%–16.9%)
	21.3% 
(17.0%–25.9%)
	31.0% 
(26.0%–37.3%)
	47.0% 
(37.4%–77.0%)
	

	Health Metrics
	
	
	
	
	

	Age, sex, and race and Hispanic origin adjusted
	
	
	
	
	

	Average CVH vs optimum 
	1.00
	1.27 (1.19, 1.34)
	1.52 (1.37, 1.68)
	1.93 (1.64, 2.26)
	<0.001

	Inadequate CVH vs optimum
	1.00
	1.21 (1.12, 1.32)
	1.48 (1.25, 1.75)
	2.05 (1.50, 2.80)
	<0.001

	Fully adjusted2
	
	
	
	
	

	Average CVH vs optimum 
	1.00
	1.23 (1.16, 1.29)
	1.43 (1.30, 1.58)
	1.76 (1.52, 2.05)
	<0.001

	Inadequate CVH vs optimum
	1.00
	1.16 (1.07, 1.26)
	1.36 (1.15, 1.61)
	1.75 (1.28, 2.40)
	<0.001



1 CVH: cardiovascular health (excluding diet component); Optimum CVH: CVH metrics scores 9–12; Average CVH: CVH metrics scores 5–8; Inadequate CVH: CVH metrics scores 0–4; NHANES: National Health and Nutrition Examination Survey; UPF: ultra-processed foods. 
2 Multinomial logistic regression models were used to estimate odds ratios and corresponding 95% CI, and were adjusted for age, sex, race and Hispanic origin, education, and poverty income ratios (poverty income ratio is the ratio of family income to the Department of Health and Human Services poverty measure).
3 P-value of beta-coefficient for percentage of calories (continuous) from UPF in the multinomial logistic regression models. 
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Supplementary Figure 1. NHANES 2011-2016 analytic sample flow chart
NHANES 2011-2016, ≥20 years of age examined in MEC
n = 17,048

Excluded n=174 pregnant women
n = 14,691

Excluded n=2183 with unreliable initial dietary recalls or whose recalls did not meet criteria
n = 14,865

Final analytic sample  n = 11,246
Excluded n=2 with missing data for covariates
n =11,246
 
Excluded n=929 with missing information on ultra-processed foods and cardiovascular health n = 11,248
Excluded n=2514 with history of cardiovascular disease and cancer                                                               n = 12,177                       
   n = 11,907
 



