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Abstract

BACKGROUND—Few studies have assessed U.S. cardiometabolic health trends—optimal levels 

of multiple risk factors and absence of clinical cardiovascular disease (CVD)—or its impact on 

health disparities.

OBJECTIVES—The purpose of this study was to investigate U.S. trends in optimal 

cardiometabolic health from 1999 to 2018.

METHODS—We assessed proportions of adults with optimal cardiometabolic health, based 

on adiposity, blood glucose, blood lipids, blood pressure, and clinical CVD; and optimal, 

intermediate, and poor levels of each component among 55,081 U.S. adults in the National Health 

and Nutrition Examination Survey.

RESULTS—In 2017–2018, only 6.8% (95% CI: 5.4%−8.1%) of U.S. adults had optimal 

cardiometabolic health, declining from 1999–2000 (P trend = 0.02). Among components of 

cardiometabolic health, the largest declines were for adiposity (optimal levels: from 33.8% to 

24.0%; poor levels: 47.7% to 61.9%) and glucose (optimal levels: 59.4% to 36.9%; poor levels: 

8.6% to 13.7%) (P trend <0.001 for each). Optimal levels of blood lipids increased from 29.9% 

to 37.0%, whereas poor decreased from 28.3% to 14.7% (P trend <0.001). Trends over time for 

blood pressure and CVD were smaller. Disparities by age, sex, education, and race/ethnicity were 

evident in all years, and generally worsened over time. By 2017–2018, prevalence of optimal 

cardiometabolic health was lower among Americans with lower (5.0% [95% CI: 2.8%−7.2%]) vs 

higher education (10.3% [95% CI: 7.6%−13.0%]); and among Mexican American (3.2% [95% CI: 

1.4%−4.9%]) vs non-Hispanic White (8.4% [95% CI: 6.3%−10.4%]) adults.
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CONCLUSIONS—Between 1999 and 2000 and 2017 and 2018, U.S. cardiometabolic health has 

been poor and worsening, with only 6.8% of adults having optimal cardiometabolic health, and 

disparities by age, sex, education, and race/ethnicity. These novel findings inform the need for 

nationwide clinical and public health interventions to improve cardiometabolic health and health 

equity.
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The concept of cardiometabolic health, rather than disease, represents an important advance 

for promoting health and health equity.1,2 Rather than focusing on abnormal levels of 

isolated risk factors and disease conditions, cardiometabolic health is characterized by 

optimal levels of multiple risk factors jointly. The concept of cardiometabolic health can 

also increase assessment and understanding of health inequities, by age, sex, race/ethnicity, 

and socioeconomic status.3–5 These issues have been further highlighted by the striking 

relationships between poor cardiometabolic health and more severe COVID-19 outcomes, 

especially in disadvantaged populations.6

However, national trends and disparities in cardiometabolic health are not well established. 

Prior studies have generally focused on abnormal levels of isolated risk factors,4,5,7–9 rather 

than on optimal levels that jointly define health. Declines in cardiovascular mortality have 

been slowing, and even reversing in some age groups, over the past 10 years,10,11 suggesting 

the potential for worsening trends in risk factors including underlying cardiometabolic 

health. In addition, prior studies have often not assessed population inequities in these 

conditions in detail, essential to quantify and address health disparities.

We investigated trends in optimal, intermediate, and poor cardiometabolic health among 

U.S. adults, overall and in key population subgroups, based on nationally representative data 

from 1999 to 2018. The findings aim to inform priorities for improving cardiometabolic 

health and health equity in the United States.

METHODS

STUDY DESIGN AND PARTICIPANTS.

We assessed 55,081 U.S. adults age 20+ years from the 10 most recent cycles of the 

National Health and Nutrition Examination Survey (NHANES, 1999–2000 to 2017–2018), 

accounting for the complex survey design and sampling weights to be representative of 

the noninstitutionalized U.S. population. NHANES collects demographic, socioeconomic, 

dietary, and health-related data and standardized physical examination and laboratory 

measures. NHANES was approved by the Institutional Review Board at the National Center 

for Health Statistics, and all participants provided informed written consent.

CARDIOMETABOLIC HEALTH OUTCOMES.

Optimal cardiometabolic health was defined by optimal levels of adiposity, blood glucose, 

blood lipids, blood pressure (BP), and absence of prior clinical CVD events, adapted 
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from the American Heart Association (AHA) definition of ideal cardiovascular health 

with extension to include metabolic health (Table 1).12 We also assessed the optimal, 

intermediate, and poor levels of each component separately. So that changes over time in the 

clinical definitions of intermediate BP (or lipids) and corresponding treatment targets would 

not influence the results, we used the most recent clinical practice definitions consistently 

throughout the analysis, including in both earlier and later periods. In other words, our 

analysis used one consistent definition for each risk factor across all years, to avoid the 

problem of evolving national guidelines over time affecting misclassification of individuals.

In sensitivity analyses, body mass index (BMI) thresholds for Asian American individuals 

were defined using alternative guidelines from the National Institute for Health and 

Care Excellence, United Kingdom, World Health Organization, and American Diabetes 

Association.13 We also assessed low-density lipoprotein cholesterol (LDL-C) and 

triglycerides as an alternative metric to total cholesterol:high-density lipoprotein cholesterol 

ratio (TC:HDL) ratio for blood lipids in sensitivity analyses, as triglycerides are measured 

only on a fasting subsample of the NHANES cohort, and LDL-C is a calculated value and 

inaccurate in the presence of high serum triglycerides. As a secondary endpoint, we also 

evaluated metabolic syndrome (MetS) as defined by the AHA/National Heart, Lung, and 

Blood Institute.14

POPULATION SUBGROUPS.

We investigated findings in subgroups stratified by age (20–34, 35–49, 50–64, ≥65 years), 

sex, race/ethnicity (non-Hispanic White, non-Hispanic Black, Mexican American, other 

Hispanic, Asian/other), education (<high school graduate, high school graduate, some 

college or Associate’s degree, college graduate or above), and income (income-to-poverty 

ratio <1.3, 1.3–2.99, and ≥3, representing the ratio of family income, adjusted for family 

size, to the federal poverty level). Race/ethnicity results were combined for Asian and other 

race/ethnicity categories due to small samples and lack of separation of these categories 

in earlier survey cycles. Race/ethnicity was self-identified by each participant based on 

standardized response categories. All subgroup analyses (except for by age) were age-

standardized to the age proportions in the 2017–2018 U.S. adult population.

STATISTICAL ANALYSES.

The percentage of adults with optimal cardiometabolic health; optimal, intermediate, or 

poor levels of each the 5 components; and MetS were estimated using survey-weighted 

proportions. The mean counts of optimal, intermediate, or poor levels of the 5 components 

were estimated using survey-weighted mean counts. Significance of overall time trends was 

assessed by adding the survey cycle as an ordinal variable in survey-weighted models; and 

between population subgroups, by a survey-weighted Wald F test to evaluate the set of 

multiplicative interaction terms between survey cycle (ordinal) and each sociodemographic 

factor (indicator categories). Significance of absolute differences between any 2 cycles 

or between subgroups was determined by assessing whether the central value for one 

estimate fell within the 95% CIs for the other estimate, approximating the Wald test. 

To address missingness in cardiometabolic health components, imputation incorporated all 

demographics, risk factors, and conditions in the dataset. Sensitivity analyses used a more 
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liberal approach in which missing dichotomous self-reported variables (ie, medication usage, 

history of CVD) were assumed to be normal (optimal), and participants with missing 

biometric outcomes (eg, BP) were excluded. Analyses were performed with RStudio version 

4.0.0 and Stata/SE (15.1), with 2-sided alpha-level = 0.05.

RESULTS

PARTICIPANT CHARACTERISTICS.

From 1999 to 2000 to 2017 to 2018, the proportion of U.S. adults age 65þ years increased 

from 15.8% to 20.4%, whereas those aged 20–34 years declined from 31.8% to 27.6% 

(Table 2). The proportion identifying as non-Hispanic White adults decreased from 70.3% 

to 62.2%, and those identifying as Other races (including Asian and multiracial) increased 

from 4.4% to 10.5%. Educational attainment grew, whereas family income distributions 

were relatively stable.

TRENDS IN OPTIMAL CARDIOMETABOLIC HEALTH.

In 2017–2018, only 6.8% (95% CI: 5.4%−8.1%) of U.S. adults had optimal cardiometabolic 

health, as defined by optimal levels of all 5 cardiometabolic components (Central 

Illustration, Supplemental Table 1). From 1999–2000 to 2017–2018, the mean number of 

optimal levels of the 5 factors among U.S. adults decreased from 2.5 (95% CI: 2.4–2.6) 

to 2.2 (95% CI: 2.1–2.3) (Supplemental Table 2). At the same time, the mean number of 

intermediate levels increased from 1.4 (95% CI: 1.3–1.4) to 1.6 (95% CI: 1.5–1.6), whereas 

the mean number of poor levels remained stable (1.1 [95% CI: 1.0–1.2] and 1.2 [95% CI: 

1.1–1.3], respectively) (Supplemental Tables 3 and 4).

Within population subgroups in 2017–2018, optimal cardiometabolic health was less likely 

among adults age 65+ years (0.4% [95% CI: 0.0%−1.0%]) vs 20–34 years (15.3% [95% 

CI: 11.6%−19.1%]) and among men (3.1% [95% CI: 1.9%−4.4%]) vs women (10.4% 

[95% CI: 8.2%−12.6%]) (Central Illustration, Supplemental Table 1). Over time, prevalence 

of optimal cardiometabolic health modestly increased among non-Hispanic White adults 

(from 7.0% [95% CI: 5.2%−8.8%] in 1999–2000 to 8.4% [95% CI: 6.3%−10.4%] in 2017–

2018), but modestly decreased for Mexican American, other Hispanic, non-Hispanic Black, 

and other race adults. Although prevalence of optimal cardiometabolic health varied little 

by income, adults with lower education were only one-half as likely to have optimal 

cardiometabolic health (5.0% [95% CI: 2.8%−7.2%]) compared with adults with higher 

education (10.3% [95% CI: 7.6%−13.0%]) in 2017–2018. Declining national trends in 

cardiometabolic health were generally similar over time by age, sex, education, and income, 

but with worsening disparities over time by race/ethnicity (P trend for interaction = 0.01).

Similar findings were seen for counts of optimal, intermediate, and poor cardiometabolic 

components. Older adults, men, and adults with lower educational attainment were each 

more likely to have lower counts of optimal levels and higher counts of poor levels (Figures 

1 and 2, Supplemental Figure 1, Supplemental Tables 2 to 4). Disparities by education 

level declined over time, with modest improvements in mean counts of poor components 

in less educated adults, but modest worsening in more educated adults (P interaction for 
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trend = 0.01). Mexican American adults had lower counts of optimal cardiometabolic 

components in 2017–2018 (2.0 [95% CI: 1.9–2.1]), compared with non-Hispanic White 

(2.3 [95% CI: 2.2–2.4]) and other race/ethnicities (2.2 [95% CI: 2.1–2.3]) (Supplemental 

Table 2), whereas Mexican American and non-Hispanic Black adults had higher counts 

of poor components (1.3 [95% CI: 1.2–1.5] and 1.3 [95% CI: 1.2–1.4], respectively) than 

non-Hispanic White (1.2 [95% CI: 1.1–1.3]), other Hispanic (1.2 [95% CI: 1.1–1.3]) and 

other race/ethnicities adults (1.1 [95% CI: 1.0–1.2]) (Supplemental Table 4). Differences in 

counts of optimal, intermediate, and poor cardiometabolic components were more similar by 

income (Supplemental Tables 2 to 4).

TRENDS IN INDIVIDUAL CARDIOMETABOLIC COMPONENTS.

Evaluating the 5 cardiometabolic components, levels of adiposity and blood glucose 

demonstrated the largest declines from optimal over time. Between 1999–2000 and 2017–

2018, prevalence of optimal levels of adiposity decreased from 33.8% (95% CI: 30.9%

−36.6%) to 24.0% (95% CI: 21.5%−26.4%), whereas prevalence of optimal glucose levels 

decreased from 59.4% (95% CI: 56.0%−62.7%) to 36.9% (95% CI: 34.5%−39.2%) (P 

trend <0.001 each). In parallel, poor levels of adiposity increased from 47.7% (95% CI: 

43.8%−51.5%) to 61.9% (95% CI: 58.6%−65.2%); and glucose, from 8.6% (95% CI: 7.2%

−10.0%) to 13.7% (95% CI: 12.4%−14.9% (P trend <0.001 each) (Figure 3, Supplemental 

Table 5).

Optimal BP levels decreased more modestly, from 40.3% (95% CI: 37.2%−43.5%) to 36.5% 

(95% CI: 34.2%−38.7%) (P trend = 0.03), whereas poor levels remained stable, from 

19.2% (95% CI: 16.7%−21.7%) to 19.5% (95% CI: 17.6%−21.4%) (P trend = 0.11). In 

contrast, blood lipids showed increases in prevalence of optimal levels, from 29.9% (95% 

CI: 26.8%−33.0%) to 37.0% (95% CI: 34.0%−39.9%), and declines in poor levels from 

28.3% (95% CI: 25.2%−31.4%) to 14.7% (95% CI: 12.6%−16.8%) (P trend <0.001 each). 

This was largely due to steady declines in TC and LDL-C concentrations during this period. 

HDL-C concentrations were generally stable between 2003 and 2018 (values from 1999–

2002 were slightly lower, but not directly comparable because of differing methods for their 

measurement in NHANES).15 Among individuals defined as having intermediate BP based 

on medication use, approximately 40% had on-treatment levels that would otherwise have 

been considered optimal, with little change in this proportion between 2000–2001 and 2017–

2018 (Supplemental Table 6). Among individuals defined as having intermediate lipids 

based on medication use, the proportion with on-treatment levels that would otherwise have 

been considered optimal increased over the period between 1999–2000 and 2017–2018, to 

63.3% in the most recent cycle using TC:HDL (or 53.0% using LDL-C and triglycerides). 

Prevalence of prior clinical CVD (myocardial infarction, CHD, heart failure, or stroke), 

angina, and absence of any CVD remained relatively stable.

TRENDS IN MetS.

From 1999–2000 to 2017–2018, prevalence of MetS increased from 36.2% (95% CI: 

33.2%−39.1%) to 47.3% (95% CI: 45.3%−49.3%) (P trend <0.001) (Supplemental Figure 

2, Supplemental Table 7). In 2017–2018, prevalence of MetS was higher among older 

(aged 65þ years: 78.1% [95% CI: 75.9%80.4%]) vs younger adults (ages 20–34 years: 
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23.1% [95% CI: 19.5–26.6%]) (Supplemental Figure 3, Supplemental Table7); among 

those with lower (49.1% [95% CI: 44.7%−53.6%]) vs higher (39.3% [95% CI: 34.9%

−43.6%]) education (Supplemental Figure 4, Supplemental Table 7); and among those 

having lower (50.6% [95% CI: 47.0%−54.2%]) vs higher (44.2% [95% CI: 40.9%−47.6%]) 

income (Supplemental Figure 5, Supplemental Table 7). Differences by sex were small 

(Supplemental Figure 6). By race/ethnicity, Mexican American adults generally had 

the highest rates of MetS (52.2% [95% CI: 48.1%−56.2%] in 2017–2018), whereas 

other Hispanic and non-Hispanic White adults had the lowest rates (45.9% [95% CI: 

41.9%50.0%] and 46.6% (95% CI: 42.9%−50.2%], respectively) (Supplemental Figure 7, 

Supplemental Table 7). Increasing trends over time in MetS were generally similar in each 

population subgroup (P trend-interaction ≥0.05 for each).

SENSITIVITY ANALYSES.

Findings were generally similar in sensitivity analyses, including when excluding those 

with missing biometric values, assuming normal values for those with missing dichotomous 

endpoints (Supplemental Tables 8 and 9), using differing BMI cutpoints for Asian adults, 

and evaluating LDL-C and triglycerides in place of TC:HDL (Supplemental Figures 8 and 9, 

Supplemental Text 2).

DISCUSSION

Based on nationally representative U.S. data, in 2017–2018, fewer than 1 in 14 adults 

(6.8%) had optimal cardiometabolic health, characterized by healthy levels of weight, BP, 

glucose, lipids, and clinical CVD. Over a 20-year period, cardiometabolic health among 

U.S. adults significantly worsened, with more people having intermediate and/or poor levels 

of cardiometabolic components, and fewer having optimal levels. These declines were 

primarily related to worsening levels of adiposity and glucose, and to a lesser extent, BP. 

Prevalence of prior clinical CVD remained fairly stable, whereas optimal and intermediate 

levels of blood lipids improved. Throughout this period, optimal cardiometabolic health 

was generally less common, and poor levels more common, at older vs younger ages, in 

men vs women, in lower vs higher educated adults, in lower vs higher income adults, 

and in Mexican American and non-Hispanic Black adults vs adults of other races. Over 

time, prevalence of optimal cardiometabolic health also declined more among Mexican 

American adults vs adults of other race/ethnicities (with modest increases in non-Hispanic 

White adults), and otherwise disparities present in 1999–2000 remained generally persistent 

throughout this period.

For adiposity and blood glucose, our demonstration of declining optimal levels coupled with 

increasing poor levels indicates a “double hit” for national cardiometabolic health. Among 

all cardiometabolic components in 2017–2018, optimal levels were lowest, and poor levels 

highest, for adiposity. These results demonstrate a dire situation for the health of the U.S. 

population, and an urgent need for clinical and public health strategies that prioritize obesity 

treatment as well as prevention, especially given its foundational role in aggravating each of 

the other cardiometabolic components.
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The identified substantial rises in poor and intermediate levels of blood glucose, and 

declines in optimal levels, are likely explained by observed trends in adiposity.16,17 In 

contrast, we found that BP levels worsened much more modestly, whereas optimal and 

intermediate levels of blood lipids actually increased. BP medication usage nearly doubled 

over the study period (18.7% in 1999–2000 vs 29.5% in 2017–2018), likely at least 

partly contributing to modest trends in BP levels. The increase in intermediate levels 

of blood lipids is similarly partly driven by increased use of lipid-lowering medications 

(7.8% in 1999–2000 vs 19.8% in 2017–2018). In addition, observed declines in TC and 

LDL-C concentrations may partly be artifactual, as obesity and diabetes lead to atherogenic 

dyslipidemia with lower LDL particle size (and therefore measured LDL-C concentrations) 

without declines in numbers of atherogenic ApoB particles.18

Our findings also highlight and quantify disparities in optimal cardiometabolic health, 

including by age, sex, education, income, and race/ethnicity. In particular, our findings 

provide new insights into differences in cardiometabolic health by income and education 

level in the United States. For example, although trends and prevalence of optimal 

cardiometabolic health varied little by income, significant disparities were observed in 

optimal cardiometabolic health by education level. Of note, we also identified declining 

disparities by education level in counts of poor risk factors over time, suggesting the 

importance of other public health efforts outside of the education system in driving 

improvements in these health outcomes over time. Overall, our findings indicate that 

educational level is a stronger differentiator of cardiometabolic health status than income 

level, supporting public health efforts that aim to increase educational attainment for all.

Observed disparities in cardiometabolic health by race/ethnicity are consistent with prior 

reports of disparities in prevalence and trends over time of MetS and diabetes by race/

ethnicity.8,19 A growing body of research indicates that social determinants of health are 

closely linked to and may drive these health disparities, including differences in jobs and 

wages, education access and quality, food access and quality, transportation, economic 

stability, social support networks, community crime and violence, neighborhood built 

environment, and health care access and quality.20–23 Our findings add to the evidence 

base on the continuing need to assess and address the interconnectedness of race/ethnicity, 

social determinants of health, and disparities in cardiometabolic health in the United States.

At the same time, we found that cardiometabolic health is worsening in every population 

subgroup evaluated. Our findings of persistent disparities over this 20-year period 

demonstrate the failure of current clinical, public health, and community approaches to 

effectively address health inequities.

The scope of problems identified in our analysis supports a need for new multisectoral 

approaches to address clinical care of cardiometabolic components, the food and built 

environment, and supportive policy and business innovations at the population level.24–30 

In addition, the identified health disparities support prioritization of population-level 

interventions toward traditionally marginalized groups. Major new national investments 

in foundational and translational research, public and private health care, leveraging 

of federal nutrition assistance programs, use of regulatory powers, and increased cross-
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government coordination can each help improve cardiometabolic health and associated 

health disparities.17,24,26,28,31–34

Compared with the AHA’s definition of ideal cardiovascular health,12 the present 

investigation of optimal, intermediate, and poor cardiometabolic health includes more 

detailed assessment of adiposity, blood glucose, blood lipids, BP, and clinical CVD, and 

does not include primary lifestyle risk factors like current smoking status, physical activity, 

and diet. We included several updates to the health factors in the AHA Cardiovascular 

Health score, such as including waist circumference to define adiposity, given its utility 

especially among individuals with intermediate BMI levels; incorporating alternative BMI 

cutpoints for Asian American individuals; using the TC:HDL ratio rather than TC alone 

given growing prevalence and importance of atherogenic dyslipidemia; and using new, 

updated systolic and diastolic BP cutpoints for poor, intermediate, and optimal levels, 

aligned with the latest evidence of clinical risk.

Prior U.S. studies of multiple cardiometabolic components typically focused on continuous 

values (eg, mean BP levels) or prevalence of poor levels (eg, hypertension, MetS).5,7–9,19,35 

For example, a recent study assessed U.S. trends in cardiovascular risk factors by 

sociodemographic factors, assessing population mean levels of cardiometabolic biomarkers 

and risk for atherosclerotic CVD.7 Such analyses miss changes in levels of optimal and also 

intermediate components, which are important and informative. For example, we found that, 

between 1999 and 2018, poor levels of blood glucose increased by an absolute difference 

of 5.1 percentage points, but optimal levels decreased by 22.5 percentage points (due to 

an increase in intermediate levels). Similarly, poor levels of BP remained relatively stable 

during this period, but optimal levels decreased by 3.8 percentage points. Thus, assessment 

of cardiometabolic health, including optimal, intermediate, and poor levels, provides more 

insight into the full spectrum of health and disease and their changes over time. Another 

prior study aggregated data from 2009 to 2016 and found that only 12.2% of U.S. adults 

had optimal levels of waist circumference, blood glucose, BP, triglycerides, and HDL-C; 

however, this study did not assess trends over time.36 Our investigation builds on and 

extends these prior findings by evaluating optimal, intermediate, and poor levels of 5 major 

cardiometabolic components jointly over time, using the most up-to-date national data, and 

evaluating comparative trends and disparities in key population subgroups.

STUDY STRENGTHS.

We leveraged standardized laboratory measures, physical examination, and interview data 

from NHANES, facilitating evaluation of national trends in cardiometabolic health over 

20 years. We assessed optimal, intermediate, and poor levels of 5 major cardiometabolic 

components together and separately, providing a comprehensive and granular picture of 

cardiometabolic health. Because the clinical definitions for treating BP and lipid levels 

have changed over time, we used the most recent clinical practice definitions consistently 

throughout the analysis, to avoid the problem of evolving national guidelines causing 

misclassification of individuals. Exploratory analyses suggested that the proportion of adults 

with “on-treatment” optimal BP levels was relatively stable over this period, whereas 

the proportion with “on-treatment” optimal lipid levels increased over time. The latter 
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finding could be explained by: 1) greater use of higher intensity lipid-lowering medications 

developed over this time, bringing more individuals under control; or 2) an increase in 

lipid-lowering medication use over time among people with lower lipid levels, for example, 

due to either greater physician and patient awareness and practice, or changing guidelines.

We investigated trends and differences across key sociodemographic subgroups, providing 

new data on national health disparities. Sensitivity analyses assessed alternative methods for 

handling missing values, or specific blood lipid and adiposity definitions, as well as whether 

findings were driven by demographic shifts.

STUDY LIMITATIONS.

The NHANES cross-sectional sampling provides data on the population, not on any 1 person 

over time. Fasting metrics like plasma glucose and triglycerides had higher levels of missing 

values, as these data were collected on subsamples of respondents. Medication usage may 

be partly misclassified. However, we used multiple criteria to classify poor, intermediate, 

and optimal levels of each component, reducing the impact of any 1 measure alone and 

the potential for misclassification, and performed sensitivity analyses testing alternative 

approaches to handling missing values.

CONCLUSIONS

Cardiometabolic health among U.S. adults significantly declined between 1999–2000 and 

2017–2018, with only 6.8% having optimal cardiometabolic health by 2017–2018, and with 

significant differences by age, sex, race/ethnicity, and education. These findings renew the 

call for clinical, public health, and policy interventions to improve cardiometabolic health 

and health equity in the United States.
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ABBREVIATIONS AND ACRONYMS

AHA American Heart Association

BMI body mass index
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BP blood pressure

CVD cardiovascular disease

HDL-C high-density lipoprotein cholesterol

LDL-C low-density lipoprotein cholesterol

MetS metabolic syndrome

NHANES National Health and Nutrition Examination Survey

TC total cholesterol

TC:HDL total cholesterol: high-density lipoprotein cholesterol ratio
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PERSPECTIVES

COMPETENCY IN SYSTEMS-BASED PRACTICE:

Among adults in the United States, optimal cardiometabolic health as defined by 

adiposity, blood glucose, blood lipids, BP, and clinical CVD decreased from 7.7% in 

1999–2000 to 6.8% in 2017–2018, with disparities related to age, sex, race/ethnicity, and 

level of education.

TRANSLATIONAL OUTLOOK:

These findings emphasize the need for targeted strategies to improve the cardiometabolic 

health of the U.S. population.
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FIGURE 1. Mean Counts of Cardiometabolic Components by Race/Ethnicity, 1999 to 2018
Survey-weighted national means (line) and 95% CIs (error bars) for U.S. adults are shown 

for counts of (A) optimal and (B) poor levels for 5 cardiometabolic components: adiposity, 

blood glucose, blood lipids, blood pressure, and prior CVD (see Table 1 for definitions). 

Mean counts were adjusted for NHANES survey weights and age-standardized to the 2017–

2018 survey cycle age proportions. U.S. adults identifying as Asian or other (including 

multiracial) were removed from the figure because of large uncertainty in estimates (see 

Supplemental Tables 2 to 4 for optimal, intermediate, and poor counts by all race/ethnicity 
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categories). The findings show differences in counts of optimal, intermediate, and poor 

cardiometabolic components by race/ethnicity. Mexican American adults had lower counts 

of optimal components compared with non-Hispanic White and other race/ethnicity adults, 

whereas Mexican American and non-Hispanic Black adults had higher counts of poor 

components than non-Hispanic White, other Hispanic, and other race/ethnicity adults in 

2017–2018. CVD = cardiovascular disease; NHANES = National Health and Nutrition 

Examination Survey.
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FIGURE 2. Mean Counts of Cardiometabolic Components by Education and Income, 1999 to 
2018
Survey-weighted national mean (line) and 95% CIs (error bars) for U.S. adults are shown 

for counts of optimal and poor levels for 5 cardiometabolic components: adiposity, blood 

glucose, blood lipids, blood pressure, and prior CVD (see Table 1 for definitions) by (A) 

education level and (B) income: poverty ratio. Mean counts were adjusted for NHANES 

survey weights and age-standardized to the 2017–2018 survey cycle age proportions. The 

findings show U.S. adults with lower educational attainment were more likely to have lower 
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counts of optimal levels and higher counts of poor levels, with declining disparities by 

education level between 1999 and 2018. Abbreviations as in Figure 1.
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FIGURE 3. Trends in 5 Major Cardiometabolic Components Among U.S. Adults, 1999 to 2018
Survey-weighted national proportions (lines) and 95% CIs (error bars) are shown for 

optimal, intermediate, and poor levels for each cardiometabolic component: adiposity, 

blood glucose, blood lipids, blood pressure, and prior CVD (see Table 1 for definitions). 

Prevalence estimates were adjusted for NHANES survey weights to represent the national 

U.S. population of noninstitutionalized adults. The findings show worsening levels (eg, 

higher prevalence of poor levels along with lower prevalence of optimal levels) of adiposity 

and glucose, and to a lesser extent blood pressure, among U.S. adults from 1999 to 2018. 

Prevalence of CVD remained fairly stable, whereas optimal and intermediate levels of blood 

lipids improved. Abbreviations as in Figure 1.
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CENTRAL ILLUSTRATION. Prevalence of Optimal Cardiometabolic Health Among U.S. 
Adults, 1999 to 2018
Survey-weighted national proportion (line) and 95% CIs (error bars) are shown (A) 

overall and by age, (B) race/ethnicity, (C) education level, and (D) income level. Optimal 

cardiometabolic health was defined as optimal levels for adiposity, blood glucose, blood 

lipids, blood pressure, and prior CVD (Table 1). Prevalence estimates were adjusted 

for NHANES survey weights and age-standardized to the 2017–2018 survey cycle age 

proportions for subgroup analyses. For race/ethnicity, adults identifying as Asian/other 

were removed from the figure because of large uncertainty in estimates. The findings 
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show declining cardiometabolic health among U.S. adults between 1999 and 2018, with 

optimal cardiometabolic health generally less common at older vs younger ages, in lower 

vs higher educated adults, in lower vs higher income adults, and in Mexican American 

and non-Hispanic Black adults vs adults of other races. AA = Associate of Arts; CVD = 

cardiovascular disease; NHANES = National Health and Nutrition Examination Survey.
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