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Abstract

Background: Social and psychosocial factors are associated with cardiovascular health (CVH). 

Our objective was to examine the contributions of individual-level social and psychosocial 

factors to racial and ethnic differences in population CVH in the National Health and Nutrition 

Examination Surveys (NHANES) 2011-2018, to inform strategies to mitigate CVH inequities.

Methods: In NHANES participants aged ≥20 years, Kitagawa-Blinder-Oaxaca decomposition 

estimated the statistical contribution of individual-level factors (education, income, food security, 

marital status, health insurance, place of birth, depression) to racial and ethnic differences in 

population mean CVH score (range 0-14, accounting for diet, smoking, physical activity, body 

mass index, blood pressure, cholesterol, blood glucose) among Hispanic, non-Hispanic Asian, or 

non-Hispanic Black adults compared with non-Hispanic White adults.

Results: Among 16,172 participants (representing 255 million US adults), 24% were Hispanic, 

12% non-Hispanic Asian, 23% non-Hispanic Black, and 41% non-Hispanic White. Among males, 

mean (standard error [SE]) CVH score was 7.45 (2.3) in Hispanic, 8.71 (2.2) in non-Hispanic 

Asian, 7.48 (2.4) in non-Hispanic Black, and 7.58 (2.3) in non-Hispanic White adults. In 

Kitagawa-Blinder-Oaxaca decomposition, education explained the largest component of CVH 

differences among males (if distribution of education were similar to Non-Hispanic White, CVH 
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score would be 0.36 [0.04] points higher in Hispanic, 0.24 [0.04] points lower in Non-Hispanic 

Asian, and 0.23 [0.03] points higher in Non-Hispanic Black, p<0.05). Among females, mean 

(SE) CVH score was 8.03 (2.4) in Hispanic, 9.34 (2.1) in non-Hispanic Asian, 7.43 (2.3) in 

non-Hispanic Black, and 8.00 (2.5) in non-Hispanic White adults. Education explained the largest 

component of CVH difference in Non-Hispanic Black females (if distribution of education were 

similar to NH White, CVH score would be 0.17 [0.03] points higher in NH Black, p<0.05). Place 

of birth (US-born versus born outside the US) explained the largest component of CVH difference 

in Hispanic and Non-Hispanic Asian females (if distribution of place of birth were similar to 

Non-Hispanic White, CVH score would be 0.36 [0.07] points lower and 0.49 [0.16] points lower, 

respectively, p<0.05).

Conclusions: Education and place of birth confer the largest statistical contributions to the racial 

and ethnic differences in mean CVH score among US adults.
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Introduction

Racial and ethnic differences in cardiovascular disease (CVD) are persistent in the United 

States (US) with 2-fold higher risk of death from CVD in non-Hispanic Black adults 

compared with non-Hispanic White adults.1–3 In the Coronary Artery Risk Development in 

Young Adults (CARDIA) study, the difference in risk of incident CVD between Black and 

White adults was attenuated by adjustment for clinical factors (including fasting glucose 

and total cholesterol), socioeconomic factors (including education and healthcare access), 

and neighborhood-level factors (including neighborhood-level poverty and segregation).4 

Since race and ethnicity are social constructs, not biological factors, underlying social 

and structural determinants of health likely result in differences in CVD risk among 

racial and ethnic groups by conferring advantages or disadvantages related to environment, 

opportunity, and access to resources.5, 6

Clinical and behavioral factors are commonly aggregated as the American Heart Association 

Life’s Simple 7 cardiovascular health (CVH) score including dietary quality, smoking, 

physical activity, body mass index, blood pressure, cholesterol, and blood glucose.7 A 

1-point higher CVH score in young adulthood was associated with a 27% lower risk for 

incident CVD events over 32 years’ follow-up in the CARDIA study.8 In longitudinal 

follow-up of the Atherosclerosis Risk in Communities study, compared with adults who 

had consistently poor CVH (0-2 factors in at ideal levels), participants with consistently 

high CVH had a 74% lower risk of CVD events and 65% lower risk of mortality.9 

A range of interrelated social and psychosocial factors are associated with worse CVH, 

including lower education10 and food insecurity.11 In addition, place of birth (i.e., nativity) 

is variably associated with CVH for immigrant populations.12 While these individual-level 

factors are important CVH determinants, the relative contributions of these factors to racial 

and ethnic differences in CVH has not been quantified. This may inform strategies to 

address disparities in CVH and CVD by identifying the factors that contribute most to CVH 

differences. Accordingly, we quantified the racial and ethnic differences in CVH statistically 
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explained by individual-level social and psychosocial determinants, among Hispanic, non-

Hispanic Asian, and non-Hispanic Black adults compared with non-Hispanic White adults in 

the National Health and Nutrition Examination Surveys (NHANES).

Methods

Participants

We used nationally representative data from NHANES cycles between 2011-2018. All 

data are publicly available at the NHANES website, which can be accessed at https://

www.cdc.gov/nchs/nhanes/index.htm. We began the analysis in 2011 because this was the 

first NHANES cycle to include “non-Hispanic Asian” as a separate response category 

for race and ethnicity.13 The 2019-2020 NHANES surveys were not included because 

enrollment challenges related to the coronavirus disease 2019 pandemic limit the use 

of survey weights to the overall sample and not specific subgroups and because dietary 

quality data are not available.14 The sample included non-institutionalized adults aged ≥20 

years who participated in the Mobile Examination Center (MEC) exams. Participants were 

excluded if they were currently pregnant, breastfeeding, or had missing data for any of the 

variables (Supplemental Figure S1). Participants self-identified their race and ethnicity as 

Hispanic, non-Hispanic Asian, non-Hispanic Black, or non-Hispanic White.

Cardiovascular Health Score

CVH was defined by the American Heart Association score, which integrates seven health 

factors and behaviors: dietary quality, smoking, physical activity, body mass index, blood 

pressure, cholesterol, and blood glucose.7 Each of the factors was rated as poor (0 points), 

intermediate (1 point), or ideal (2 points), as summarized in Supplemental Table S1. A 

composite CVH score ranging from 0 to 14 was calculated as the sum of points across seven 

categories, with a higher score indicating better CVH.

Individual-Level Factors

Individual-level factors associated with both CVH and CVD were identified based on 

published literature,15 guided by factors identified in the World Health Organization’s Social 

Determinants of Health conceptual framework.16 Educational attainment was categorized 

as less than high school, high school graduate, associate’s degree or some college, college 

graduate or above. Annual household income was categorized as $0-$44,999, $45,000-

$99,999, or ≥$100,000. Food insecurity was defined as no or marginal food insecurity (i.e., 

full or marginal food security), versus severe food insecurity (i.e., low or very low food 

security). Marital status was categorized as never married; divorced, separated, or widowed; 

or married or living with partner. Health insurance was characterized as not covered 

by insurance, covered by private insurance, or covered by other insurance. Depression 

was defined by the PHQ-9 scale (0-27, with a higher score indicating more depression 

symptoms), and categorized as 0-4 (no or minimal depression symptoms) and 5-27 (mild, 

moderate, or severe depression symptoms). Participant place of birth was defined as born in 

the US (50 states and Washington, DC), versus born outside the US.
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Statistical Analysis

The participant sample was described by calculating mean (standard error of the mean, 

SE) and frequency (percent) of demographic variables, CVH score, and individual-level 

factors. Two complementary strategies quantified the extent to which individual-level factors 

may explain racial and ethnic differences in CVH. First, we used sex-stratified multivariable-

adjusted linear regression models with composite CVH score as the dependent variable and 

race and ethnicity category as an independent variable, comparing Hispanic, non-Hispanic 

Asian, and non-Hispanic Black participants to non-Hispanic White participants of the same 

sex. Data were stratified by sex a priori given known sex differences in CVH. The amount 

of the racial and ethnic difference in CVH explained by individual or aggregated factors 

was estimated as the percent reduction in the regression ß coefficient for race and ethnicity 

group, corresponding to adjustment for an individual-level factor, per the formula: 100 * 

([ß0] − [ßNEW]) / (ß0). The percent reduction in the ß coefficient representing racial and 

ethnic group from ß0 in the referent model to ßNEW in the new (adjusted) model reflects 

the percent reduction in the association with CVH when comparing racial and ethnic group 

participants to non-Hispanic White participants, after adjustment for the additional factor(s) 

in the new model.

The base model (model 1 [M1]) was adjusted for age and study cycle year (to account 

for year fixed effects). Each factor was subsequently separately added to the M1 model. 

The percent reduction in the regression ß coefficient for race and ethnicity relative to 

the regression ßM1 coefficient for race and ethnicity was calculated for each of seven 

individually adjusted models compared with M1, to represent the amount of the racial and 

ethnic difference in CVH statistically explained by each factor individually. A fully adjusted 

model was also estimated, adjusted for age, study cycle, and all factors. We performed 

bootstrapping based on 500 resamples to calculate the standard errors of beta percent 

changes.

Next, Kitagawa-Blinder-Oaxaca (KBO) decomposition was used to simultaneously quantify 

the extent to which individual-level factors statistically explained the CVH difference 

between racial and ethnic groups. The KBO decomposition is a statistical method developed 

in the economics literature to explain inequalities between groups.17–19 It has been used 

in public health research to understand and identify potential intervention targets to reduce 

health inequities20–22 such as to identify the contribution of social determinants to diabetes 

health disparities in Hispanic and Latinx populations,23, 24 and to characterize factors that 

explain the racial and ethnic differences in CVD risk factors among mid-life women.25 Here, 

we applied the KBO decomposition to statistically quantify the amount of the difference 

in mean CVH between racial and ethnic groups that is associated with (1) “explained 

differences,” which are the between-group differences in the levels of the factors of interest 

(i.e., differences based on the observable factors as included in the statistical regression 

models), and (2) “unexplained differences,” which are differences due unobserved factors 

(e.g., discrimination) that result in differential magnitudes of association (i.e., differences in 

regression coefficients, or slope of regression line) of the individual-level factors with CVH 

within each racial and ethnic group. KBO decomposition uses a counterfactual approach 

by setting factor levels (in the explained component) and the regression coefficients 
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(in the unexplained component) to the level or distribution of the reference group (non-

Hispanic White) to estimate the associated magnitude difference in mean CVH score. 

Statistical methods and interpretation for KBO decomposition are described in detail in the 

Supplemental Methods. We performed bootstrapping based on 500 resamples to calculate 

the standard errors of the differences in CVH.

Analyses were performed with Stata version 17 and used survey analysis procedures to 

account for the complex, multi-stage, probability sampling design, using MEC sample 

weights. NHANES participants provided written informed consent. This analysis was 

exempt from institutional review board approval due to the use of de-identified, public data.

Results

Among 16,172 participants in NHANES representing 254,315,002 adults in the US, there 

were 7,969 males, of whom 24% were Hispanic (mean age 41.2 [SE 14.6] years), 12% were 

non-Hispanic Asian (mean age 43.1 [15.4] years), 22% were non-Hispanic Black (mean 

age 44.5 [16.2] years), and 42% were non-Hispanic White (mean age 49.2 [17.1] years). 

There were 8,203 females of whom 25% were Hispanic (mean age 42.9 [SE 15.5] years), 

12% were non-Hispanic Asian (mean age 45.2 [15.7] years), 23% were non-Hispanic Black 

(mean age 45.7 [16.2] years), and 40% were non-Hispanic White (mean age 51.2 [17.1] 

years).

Table 1 shows participant demographics, mean CVH scores, and individual-level social 

and psychosocial factors. Among males, mean (SE) CVH score ranged from 7.45 (2.3) in 

Hispanic adults to 8.71 (2.2) in non-Hispanic Asian adults. Among females, mean CVH 

score ranged from 7.43 (2.3) in non-Hispanic Black adults to 9.34 (2.1) in non-Hispanic 

Asian adults. The weighted distribution of individual CVH factors is shown in Table 2.

The percent reduction in regression ß coefficients associated with adjustment for individual-

level factors relative to the base model (ßM1) for the association of race and ethnicity 

with CVH is displayed in Table 3, with regression coefficients in the fully adjusted 

models in Supplemental Table S2. Among non-Hispanic Black, Hispanic, and non-Hispanic 

Asian males compared with non-Hispanic White males, adjustment for all factors was 

associated with a 100% (SE 12%), 67% (SE 16%), and 71% (SE 12%) reduction in 

the regression ß coefficient for the association of race/ethnicity with CVH, respectively. 

Among non-Hispanic Black, Hispanic, and non-Hispanic Asian females compared with 

non-Hispanic White females, adjustment for all factors was associated with a 38% (SE 6%), 

62% (SE 18%), and 85% (SE 9%) reduction in the regression ß coefficient for race/ethnicity, 

respectively.

Results of the KBO decomposition is shown in Figure 1 (for males) and Figure 2 (for 

females), and Supplemental Table S3. The figures show the quantified statistical contribution 

of the individual-level factors associated with the “explained” portion of racial and ethnic 

net differences in mean CVH. The magnitude difference corresponding to each factor 

indicates the amount of the absolute difference in mean CVH score between race and 

ethnic groups that is statistically significantly explained by between-group differences in 
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the distribution of that factor. For instance, for non-Hispanic Black males compared with 

non-Hispanic White males, age, education, food security, marital status, and place of birth 

contributed to the explained portion of the difference in mean CVH between the two groups, 

with the largest magnitude of the difference explained by education: if non-Hispanic Black 

males had the same distribution of educational attainment as non-Hispanic White males, 

their mean CVH score would be significantly higher by 0.23 [SE 0.03] points (p<0.05). 

For Hispanic and non-Hispanic Asian males compared with non-Hispanic White males, 

the largest magnitude of the CVH difference was also explained by education: if Hispanic 

or non-Hispanic Asian males had the same distribution of educational attainment as non-

Hispanic White males, their mean CVH score would be significantly higher by 0.36 [0.04] 

points or lower by 0.24 [0.04] points, respectively (p<0.05 for both).

For non-Hispanic Black females compared with non-Hispanic White females (Figure 2, 

Supplemental Table S3), among the individual-level factors the largest magnitude of the 

CVH difference was explained by education: if non-Hispanic Black females had the same 

distribution of educational attainment as non-Hispanic White females, their mean CVH 

score would be significantly higher by 0.17 (0.03) points. For Hispanic and non-Hispanic 

Asian females compared with non-Hispanic White females, among the individual-level 

factors the largest magnitude of the CVH difference was explained by place of birth: 

if Hispanic and non-Hispanic Asian females had the same place of birth distribution as 

non-Hispanic White females, the mean CVH score of each group would be significantly 

lower by 0.36 (0.07) points and 0.28 (0.15) points, respectively.

The statistical contributions of the individual-level factors to the “unexplained” component 

of racial and ethnic differences in CVH are shown in Table 4 for both males and females, 

reflecting the degree to which between-group differences in the magnitude of association 

(i.e., regression ß coefficient) of each factor with CVH statistically accounted for differences 

in mean CVH between groups. The individual-level factors minimally contributed to the 

unexplained component of the differences in mean CVH. Notably, food security, marital 

status, and place of birth contributed to the unexplained component of the CVH difference 

comparing non-Hispanic Black with non-Hispanic White males (p<0.05).

Discussion

In this sample of participants representing 255 million US adults, several individual-level 

social and psychosocial factors statistically contributed to differences in CVH among 

racial and ethnic groups. Fully adjusting for these factors completely attenuated the 

difference in CVH between non-Hispanic Black and non-Hispanic White males, but only 

partially attenuated the differences in CVH between non-Hispanic Black and non-Hispanic 

White females, Hispanic and non-Hispanic White adults, and non-Hispanic Asian and non-

Hispanic White adults, suggesting that other factors may additionally contribute to racial and 

ethnic differences in CVH between these groups. Overall, given the significant association 

of CVH with incident CVD,8 the statistical contributions of the studied individual-level 

factors to racial and ethnic differences in CVH suggest that these social and psychosocial 

determinants may contribute to racial and ethnic differences in CVD incidence in the US 

population.
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Decomposition analysis demonstrated varying magnitudes of contribution of these factors 

to the net difference in mean CVH between groups. In the “explained” component of the 

CVH difference between groups, education statistically contributed the largest component 

of the CVH differences among males, and between non-Hispanic Black females compared 

with non-Hispanic White females. Educational attainment is inversely associated with the 

lifetime risk of CVD,26 and directly associated with CVH27 and individual cardiovascular 

risk factors including diabetes,28 hypertension,29 and obesity.30 The role of education in 

health may operate through several socioeconomic factors, including literacy, employment 

opportunity, and healthcare access. Our findings suggest that policy and community 

strategies to improve educational attainment may be particularly effective to reduce 

population-level racial and ethnic disparities in CVH.

Differences in place of birth (being born outside or in the US) statistically contributed the 

greatest magnitude to the net difference in mean CVH in Hispanic and non-Hispanic Asian 

females compared with non-Hispanic White females. These findings suggest that if a higher 

percentage of Hispanic and non-Hispanic Asian females were born in the US (i.e., similar 

to the place of birth distribution of non-Hispanic White females), CVH would be lower 

(worse) in these groups. These observations are consistent with the “healthy immigrant 

effect,” which suggests that selective immigration to the US of individuals who are healthier 

contributes to better population-level health among immigrants in the US.31 While place 

of birth is not a modifiable factor, these findings should prompt focused efforts to better 

understand the aspects of birthplace and immigration that may contribute to better CVH. 

Place of birth is a complex social determinant that reflects a range of factors including 

immigration, acculturation, and environmental exposures, which in turn may influence 

CVH-related health behaviors (such as dietary patterns) and socioeconomic position. Our 

results are consistent with prior findings that place of birth contributes substantially to 

racial and ethnic differences in population-level CVH,32 particularly for Hispanic and non-

Hispanic Asian adults. While our analysis models independent effects of these individual-

level factors, these factors interact and operate through multiple pathways to influence CVH.

Few individual-level factors contributed significantly to the “unexplained” component of 

the difference in CVH between groups. Statistically, the unexplained component of CVH 

differences accounts for between-group differences in the magnitude of association of each 

factor with CVH. The “magnitude of association” refers to the regression coefficient for the 

association of the individual-level factor and CVH score, i.e., the slope of the regression 

line. For example, the unexplained component captures differences in how much benefit 

in population-level CVH is conferred by higher educational attainment. Some racial and 

ethnic groups may derive less health benefits from the same level of education than do 

others due to unmeasured factors (e.g., discrimination, structural and systemic racism).6 

In our findings, the differential magnitude of association of education, food security, 

marital status, and place of birth with CVH significantly contributed to differences in mean 

CVH, particularly among non-Hispanic Black males, and Hispanic and non-Hispanic Asian 

females. Importantly, structural factors like racism are likely captured by several of these 

explanatory factors, such as income and food insecurity.
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Further, age contributed significantly to the unexplained component of CVH differences for 

non-Hispanic Black and Hispanic adults and non-Hispanic Asian females, which aligns with 

the weathering hypothesis that chronic exposure to socioeconomic disadvantage over time 

leads to accelerating declines in health among disadvantaged racial and ethnic groups.33

Several limitations should be considered. First, these cross-sectional observational data 

are subject to unmeasured confounding. Our findings are intended to be a foundation for 

potential community- and population-level interventions and policies to address differences 

and disparities in CVH. Future research with longitudinal data allowing for statistical 

mediation analyses will supplement our findings about the role of social and psychosocial 

factors in racial and ethnic differences in CVH. Second, fasting data were available only 

on a subset of NHANES participants, so our data may underestimate the prevalence of 

suboptimal glucose. Third, this analysis is limited to the race and ethnicity categories 

identified in NHANES. Additionally, non-Hispanic White adults were used as the reference 

group to understand the contributors to differences in CVH experienced by minoritized 

groups, but we acknowledge that the precedent for using the White racial group as the 

reference category in population research may contribute to structural biases experienced 

by individuals in these minoritized groups. Heterogeneity in CVH among Hispanic and 

Asian subgroups could not be assessed. Fourth, the NHANES data do not identify 

other groups in the US, including (but not limited to) American Indian/Alaska Native, 

Middle Eastern and North African, or Native Hawaiian populations. Fifth, these data 

represent the role of several factors at the population level. Individual-level CVH may be 

influenced differentially by social and psychosocial determinants depending on personal and 

environmental contexts. Sixth, this analysis uses the Life’s Simple 7 CVH score (a validated 

measure of CVH robustly associated with CVD and mortality outcomes) rather than the 

revised Life’s Essential 8 CVH score that accounts for sleep. While the Life’s Essential 

8 CVH score remains to be validated, it is highly correlated to the Life’s Simple 7 score 

(r=0.88).34 Seventh, a limitation to the KBO decomposition method is its dependence on 

the factors selected for inclusion in the models. Omitted variables, information bias, or 

model misspecification may influence the quantification of the explained and unexplained 

components of CVH differences.20 In the case of this analysis, other factors not included 

in the analysis likely also contribute to racial and ethnic differences in CVH, such as 

neighborhood-level factors (e.g., area deprivation, social cohesion).

Conclusions

In this nationally representative sample of US adults, significant differences in CVH among 

Hispanic, non-Hispanic Asian, and non-Hispanic Black adults compared with non-Hispanic 

White adults were attenuated by adjusting for a comprehensive set of individual-level 

factors. Education and place of birth statistically contributed substantially to differences 

in CVH among racial and ethnic groups. These results may help identify public health 

intervention strategies to mitigate racial and ethnic differences in CVH.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Non-standard Abbreviations and Acronyms

CARDIA Coronary Artery Risk Development in Young Adults

CVD Cardiovascular disease

CVH Cardiovascular health

KBO Kitagawa-Blinder-Oaxaca

NHANES National Health and Nutrition Examination Surveys

MEC Mobile Examination Center

SE Standard error
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Clinical Perspective

What is new?

• Population-level racial and ethnic differences in cardiovascular health are 

related to differences in underlying social and psychosocial factors.

• Education and place of birth (US nativity) statistically contributed the largest 

magnitude to racial and ethnic differences in cardiovascular health among US 

adults.

What are the clinical implications?

• Social and psychosocial determinants are important to query and address to 

improve cardiovascular health and reduce cardiovascular disease disparities.

• Addressing underlying factors through clinical, population, and policy 

interventions may mitigate racial and ethnic differences in cardiovascular 

health.
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Figure 1. Decomposition of the net difference in mean cardiovascular health score between racial 
and ethnic group among males
CVH: Cardiovascular health, NHW: Non-Hispanic White. Values above/below 0 indicate 

the amount the mean CVH score would be higher/lower (respectively) if the distribution 

of the individual-level factor was equivalent to that of non-Hispanic White males. Factors 

represented in the bar graphs statistically significantly contributed to the explained 
component of the net difference in mean CVH between racial and ethnic group compared 

with non-Hispanic White males (p<0.05). Factors not included in each respective bar did 

not significantly contribute to the explained component of the difference in mean CVH 

between racial and ethnic group compared with non-Hispanic White males. Net difference 

in CVH between racial and ethnic groups is shown in Table 1. The sum of the decomposed 

effects displayed that are associated with each factor may not equal the overall net difference 

in mean CVH, because the unexplained component of racial and ethnic differences also 
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contributes to differences in mean CVH between racial and ethnic groups. Quantitative 

results showing the unexplained component of the difference in mean CVH between racial 

and ethnic groups is shown in Table 3. Corresponding quantitative results showing the 

explained component of the difference in mean CVH between racial and ethnic groups is 

shown in Supplemental Table S3.
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Figure 2. Decomposition of the net difference in mean cardiovascular health score between racial 
and ethnic group among females
CVH: Cardiovascular health, NHW: Non-Hispanic White. Values above/below 0 indicate 

the amount the mean CVH score would be higher/lower (respectively) if the distribution 

of the individual-level factor was equivalent to that of non-Hispanic White females. 

Factors represented in the bar graphs statistically significantly contributed to the explained 
component of the net difference in mean CVH between racial and ethnic group compared 

with non-Hispanic White females (p<0.05). Factors not included in each respective bar did 

not significantly contribute to the explained component of the difference in mean CVH 

between racial and ethnic group compared with non-Hispanic White females. Net difference 

in CVH between racial and ethnic groups is shown in Table 1. The sum of the decomposed 

effects displayed that are associated with each factor may not equal the overall net difference 

in mean CVH, because the unexplained component of racial and ethnic differences also 
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contributes to differences in mean CVH between racial and ethnic groups. Quantitative 

results showing the unexplained component of the difference in mean CVH between racial 

and ethnic groups is shown in Table 3. Corresponding quantitative results showing the 

explained component of the difference in mean CVH between racial and ethnic groups is 

shown in Supplemental Table S3.
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Table 1.

Participant characteristics by racial and ethnic group and sex

Male Female

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

N 3,384 1,751 1,884 950 3,322 1,896 2,035 950

Weighted N 96,791,827 10,714,825 18,281,043 4,840,506 89,757,601 12,239,383 16,599,341 5,090,476

Age, mean (SE) 49.2 (17.1) 44.5 (16.2) 41.2 (14.6) 43.1 (15.4) 51.2 (17.1) 45.7 (16.2) 42.9 (15.5) 45.2 (15.7)

Cardiovascular 
health score 7.58 (2.3) 7.48 (2.4) 7.45 (2.3) 8.71 (2.2) 8.00 (2.5) 7.43 (2.3) 8.03 (2.4) 9.34 (2.1)

History of CVD 10.3% 8.6% 5.0% 4.4% 7.4% 8.4% 4.2% 3.0%

Education level

   Less than high 
school 9.0% 17.4% 36.0% 8.9% 7.9% 14.1% 33.3% 11.4%

   High school 
graduate 23.6% 31.1% 26.1% 13.0% 21.8% 24.3% 21.9% 12.9%

   Some college 30.9% 33.4% 24.9% 18.4% 35.4% 39.3% 29.6% 21.9%

   College graduate 
or above 36.5% 18.0% 13.1% 59.6% 35.0% 22.3% 15.2% 53.8%

Household income

   $0 - $44,999 28.6% 48.9% 49.9% 24.5% 34.6% 56.0% 52.0% 24.9%

   $45,000 - $99,999 38.1% 35.9% 38.1% 36.8% 35.8% 32.2% 36.3% 38.1%

   $100,000 and over 33.4% 15.2% 12.0% 38.8% 29.6% 11.7% 11.7% 37.0%

Food security

   Severe food 
insecurity 11.3% 26.3% 29.6% 6.7% 13.0% 26.5% 31.0% 8.1%

   No or marginal 
food insecurity 88.7% 73.7% 70.4% 93.3% 87.0% 73.5% 69.0% 91.9%

Marital status

   Never married 18.3% 32.0% 20.1% 24.5% 12.5% 35.7% 18.5% 17.6%

   Divorced, 
separated or 
widowed

12.5% 16.4% 10.6% 5.1% 24.7% 28.5% 20.6% 13.3%

   Married or living 
with partner 69.2% 51.6% 69.3% 70.4% 62.9% 35.8% 60.9% 69.1%

Health insurance

   Not covered 12.4% 26.5% 39.4% 14.2% 9.2% 17.4% 32.5% 11.4%

   Covered by other 
insurance 18.6% 28.3% 19.1% 20.5% 21.4% 36.5% 27.4% 22.6%

   Covered by private 
insurance 68.9% 45.2% 41.5% 65.3% 69.4% 46.1% 40.0% 66.0%

Place of birth

   Born outside the 
US 3.9% 11.5% 59.7% 83.6% 3.9% 9.4% 56.9% 85.8%

   US-born 96.1% 88.5% 40.3% 16.4% 96.1% 90.6% 43.1% 14.2%

Depression level
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Male Female

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

   No/minimal 
depression 82.0% 79.8% 81.7% 87.3% 74.3% 70.7% 72.5% 84.7%

   Depression 
symptoms 18.0% 20.2% 18.3% 12.7% 25.7% 29.3% 27.5% 15.3%

CVD: Cardiovascular disease. Data are from NHANES 2011-2018. The sample includes participants aged≥20 who were not pregnant or 
breastfeeding at the time of data collection. Data shown as mean (standard error) or weighted percent of the study sample for each characteristic, 
within each sex-ethnicity-race group.
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Table 2.

Weighted distribution of CVH factors and behaviors by race and ethnicity and sex

Male Female

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

Non-
Hispanic 

White

Non-
Hispanic 

Black
Hispanic

Non-
Hispanic 

Asian

Diet

   Poor 81.2% 80.7% 83.4% 57.5% 68.3% 74.0% 73.2% 47.4%

   Intermediate 18.7% 18.0% 16.3% 41.2% 30.7% 24.4% 25.3% 50.3%

   Ideal 0.2% 1.3% 0.2% 1.3% 0.9% 1.6% 1.5% 2.3%

Smoking

   Poor 19.5% 29.2% 19.0% 13.5% 17.9% 17.7% 10.2% 3.3%

   Intermediate 13.5% 8.5% 15.2% 11.1% 9.7% 6.0% 7.7% 3.6%

   Ideal 67.1% 62.3% 65.8% 75.4% 72.4% 76.3% 82.1% 93.1%

Physical activity

   Poor 42.0% 43.9% 48.9% 34.6% 43.5% 53.5% 54.5% 43.3%

   Intermediate 10.1% 11.2% 9.5% 12.5% 10.6% 9.5% 8.4% 14.1%

   Ideal 47.8% 44.9% 41.6% 52.9% 46.0% 36.9% 37.2% 42.6%

Body mass index

   Poor 37.6% 39.0% 43.5% 12.3% 38.5% 58.1% 46.6% 14.3%

   Intermediate 37.5% 31.3% 39.7% 39.6% 28.2% 23.1% 31.2% 24.8%

   Ideal 24.9% 29.7% 16.8% 48.1% 33.3% 18.8% 22.2% 60.9%

Blood pressure

   Poor 17.5% 24.3% 14.0% 16.1% 15.6% 22.4% 12.3% 12.6%

   Intermediate 49.2% 48.8% 45.8% 40.6% 41.5% 41.9% 32.1% 33.6%

   Ideal 33.4% 27.0% 40.2% 43.3% 42.9% 35.7% 55.6% 53.8%

Cholesterol

   Poor 10.6% 8.4% 12.9% 12.9% 14.3% 10.3% 9.9% 10.5%

   Intermediate 44.2% 35.0% 34.3% 39.7% 44.4% 34.4% 34.0% 37.8%

   Ideal 45.2% 56.5% 52.8% 47.4% 41.4% 55.3% 56.1% 51.7%

Blood glucose

   Poor 13.1% 15.6% 13.2% 13.4% 9.9% 15.1% 13.9% 10.6%

   Intermediate 25.8% 17.0% 24.5% 23.4% 19.0% 15.2% 17.4% 17.8%

   Ideal 61.1% 67.4% 62.3% 63.2% 71.0% 69.7% 68.7% 71.5%
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Table 3.

Percent of differences in cardiovascular health between race and ethnic groups versus non-Hispanic White 

adults that is statistically explained by individual-level factors

NH Black versus NH White Hispanic versus NH White NH Asian versus NH White

ß (SE) ß % reduction 
(SE) ß (SE) ß % reduction 

(SE) ß (SE) ß % reduction 
(SE)

Males

   Model 1 (adjusted for age, 
year) −0.29 (0.09)* Reference −0.45 (0.08)* Reference 0.89 (0.10)* Reference

   Model 1 + Education −0.02 (0.08) 93.1 (12.2) −0.03 (0.09) 93.3 (10.0) 0.61 (0.10)* 31.5 (5.3)

   Model 1 + Income −0.11 (0.08) 62.1 (14.9) −0.25 (0.08)* 44.4 (9.1) 0.85 (0.10)* 4.5 (2.2)

   Model 1 + Food security −0.17 (0.08)* 41.4 (15.1) −0.31 (0.09)* 31.1 (7.5) 0.84 (0.10)* 5.6 (1.6)

   Model 1 + Marital status −0.29 (0.09)* 0.0 (5.0) −0.42 (0.08)* 6.7 (1.9) 0.87 (0.10)* 2.2 (1.0)

   Model 1 + Insurance −0.15 (0.09) 48.3 (15.9) −0.28 (0.09)* 37.8 (10.6) 0.91 (0.10)* **

   Model 1 + Place of birth −0.32 (0.09)* ** −0.65 (0.11)* ** 0.61 (0.14)* 31.5 (10.6)

   Model 1 + Depression −0.27 (0.08)* 6.9 (4.3) −0.45 (0.08)* 0.0 (1.7) 0.85 (0.10)* 4.5 (1.6)

   Model 1 + All determinants 0.00 (0.08) 100.0 (11.6) −0.15 (0.10) 66.7 (15.7) 0.26 (0.13) 70.8 (11.7)

Females

   Model 1 (adjusted for age, 
year) −0.86 (0.09)* Reference −0.42 (0.07)* Reference 1.02 (0.10)* Reference

   Model 1 + Education −0.61 (0.07)* 29.1 (3.6) 0.07 (0.07) ** 0.80 (0.09)* 21.6 (4.0)

   Model 1 + Income −0.57 (0.08)* 33.7 (4.2) −0.14 (0.07) 66.7 (13.9) 0.92 (0.09)* 9.8 (3.3)

   Model 1 + Food security −0.71 (0.09)* 17.4 (2.8) −0.22 (0.07)* 47.6 (11.4) 0.94 (0.10)* 7.8 (1.8)

   Model 1 + Marital status −0.83 (0.10)* 3.5 (2.6) −0.40 (0.07)* 4.8 (1.5) 1.00 (0.10)* 2.0 (0.7)

   Model 1 + Insurance −0.69 (0.08)* 19.8 (3.2) −0.19 (0.07)* 54.8 (14.1) 1.04 (0.09)* **

   Model 1 + Place of birth −0.89 (0.09)* ** −0.72 (0.10)* ** 0.55 (0.13)* 46.1 (9.0)

   Model 1 + Depression −0.81 (0.08)* 5.8 (2.0) −0.40 (0.07)* 4.8 (4.2) 0.90 (0.10)* 11.8 (2.7)

   Model 1 + All determinants −0.53 (0.07)* 38.4 (6.0) −0.16 (0.09) 61.9 (17.5) 0.15 (0.12) 85.3 (9.0)

NH: Non-Hispanic, SE: Standard error. Beta coefficients represent the regression coefficient of the term for race and ethnicity in linear models 
evaluating cardiovascular health as the dependent variable. Beta percent reduction represents the percent reduction in the beta coefficient of the 
term for race and ethnicity in regression models, associated with adjustment for the social determinant listed.

*
P<0.05 for the beta coefficient for race and ethnic group in the linear regression model.

**
Percent reduction in ß <0 not reported (i.e., adjustment for this factor did not result in a reduction in the ß coefficient).
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Table 4.

Unexplained component of the Kitagawa-Blinder-Oaxaca decomposition of cardiovascular health differences 

between racial and ethnic groups, stratified by sex

NH Black vs. NH White Hispanic vs. NH White NH Asian vs. NH White

Male Female Male Female Male Female

Diff. in 
mean 
CVH

SE
Diff. in 
mean 
CVH

SE
Diff. in 
mean 
CVH

SE
Diff. in 
mean 
CVH

SE
Diff. in 
mean 
CVH

SE Diff. in 
mean CVH SE

Age 0.91* 0.22 0.72* 0.21 0.53* 0.21 1.09* 0.19 −0.05 0.27 0.42* 0.20

Education −0.03 0.03 0.03 0.03 −0.04 0.02 −0.03* 0.02 0.14 0.08 0.31* 0.05

Income −0.02 0.04 −0.03 0.05 0.06 0.05 −0.03 0.05 0.02 0.02 0.02 0.02

Food security 0.60* 0.18 0.22 0.15 0.28 0.17 0.31* 0.12 0.50 0.26 −0.12 0.26

Marital status 0.09* 0.04 0.01 0.01 0.11 0.07 −0.06 0.04 −0.04 0.10 −0.07 0.06

Health 
insurance −0.13 0.13 −0.02 0.14 −0.04 0.12 0.01 0.12 −0.17 0.24 0.14 0.17

Place of birth 0.84* 0.21 0.31 0.31 −0.05 0.17 −0.03 0.18 −0.08 0.08 −0.20* 0.09

Depression 0.01 0.03 −0.02 0.04 −0.05 0.04 −0.06 0.04 −0.05 0.04 −0.06 0.03

Year 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.01

CVH: Cardiovascular health, NH: Non-Hispanic, SE: Standard error. Difference in mean CVH refers to the absolute difference in mean CVH score 
related to the unexplained component of racial and ethnic differences in CVH associated with each individual-level factor.

*
p<0.05.
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