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If an adult can reach middle age and maintain optimal levels 
of all established major cardiovascular disease (CVD) risk 

factors, substantial epidemiological evidence indicates that 
the individual’s lifetime CVD risk will be dramatically lower 
and that his or her survival is likely to be markedly longer 
than that of an adult who developed 1 or more risk factors 
earlier in life.1–3 The presence of unfavorable levels of CVD 
risk factors during youth strongly influences adult risk,4–6 and 
very few individuals can return to a state of low CVD risk by 
simply controlling traditional risk factors.4,7 Accordingly, the 
recent 2020 Strategic Impact Goals8 of the American Heart 
Association (AHA) promote primordial prevention strategies 
to prevent development of CVD risk factors and to main-
tain overall “cardiovascular health” from youth throughout 

adulthood. Cardiovascular health is defined by 7 health 
behaviors and health factors, including no smoking, body 
mass index, dietary intake, physical activity, blood pressure, 
blood glucose, and total cholesterol. The status for each car-
diovascular health component is evaluated according to poor, 
intermediate, and ideal categories that encompass the entire 
spectrum of health (from optimal to uncontrolled levels).

Clinical Perspective on p 1376

We recently described the low prevalence of ideal cardio-
vascular health levels among adults in the United States.9 For 
adults to maintain optimum cardiovascular health, ideal levels 
of health factors must be achieved in childhood and maintained 
through adolescence and into adulthood. However, current 

Background—The American Heart Association recently developed definitions and metrics for monitoring the spectrum of 
cardiovascular health in adolescents and children. Current nationally representative prevalence estimates according to sex 
and race/ethnicity are unavailable.

Methods and Results—We examined the components of cardiovascular health in 4673 participants aged 12 to 19 years 
(representing ≈33.2 million US adolescents) from the 2005–2010 National Health and Nutrition Examination Surveys. 
Population prevalence of individual cardiovascular health behaviors and factors was estimated according to American 
Heart Association criteria for poor, intermediate, and ideal levels. Ideal blood pressure was most prevalent (males, 
78%; females, 90%), whereas a dramatically low prevalence of ideal Healthy Diet Score was observed (males, <1%; 
females, <1%). Females exhibited a lower prevalence of ideal total cholesterol (65% versus 72%, respectively) and ideal 
physical activity levels (44% versus 67%, respectively) yet a higher prevalence of ideal blood glucose (89% versus 74%, 
respectively) compared with males. Approximately two thirds of adolescents exhibited ideal body mass index (males, 
66%; females, 67%) and ideal smoking status (males, 66%; females, 70%). Less than 50% of adolescents exhibited 
≥5 ideal cardiovascular health components (45%, males; 50%, females). Prevalence estimates according to sex were 
consistent across race/ethnic groups.

Conclusions—The low prevalence of ideal cardiovascular health behaviors in US adolescents, particularly physical activity 
and dietary intake, will likely contribute to a worsening prevalence of obesity, hypertension, hypercholesterolemia, and 
dysglycemia as the current US adolescent population reaches adulthood. Population-wide emphasis on establishment of 
ideal cardiovascular health behaviors early in life is essential for maintenance of ideal cardiovascular health throughout 
the lifespan.  (Circulation. 2013;127:1369-1376.)
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data10 suggest that cardiovascular health is worsening during 
childhood and through young adulthood, with marked reduc-
tions in the prevalence of individuals with ≥5 cardiovascular 
health metrics at ideal levels at progressively older ages. The 
objective of the present report is to present population-based 
estimates from a nationally representative survey conducted 
during 2005–2010 to define sex- and race/ethnicity-specific 
prevalence estimates of the individual components of cardio-
vascular health according to poor, intermediate, and ideal levels 
among US adolescents aged 12 to 19 years. Specific prevalence 
estimates for adolescents having 0 to ≥5 ideal cardiovascular 
health components and a composite measure of overall cardio-
vascular health according to sex and race/ethnicity will also be 
reported as identified in the AHA 2020 Strategic Impact Goals.

Methods
Measurements and Sample
This investigation used 6 years of cross-sectional data from the National 
Health and Nutrition Examination Surveys (NHANES) between the 
years 2005–2010.11 Every 2 years, NHANES collects health-related in-
formation from a sample of civilian, noninstitutionalized US adults and 
children. To ensure the nationally representative nature of sampling, 
NHANES data are collected with the use of a complex, multistage, 
probability design to select participants from strata defined by geogra-
phy and proportions of minority populations. These strata are primarily 
single counties or groups of contiguous counties selected with prob-
ability proportional to a measure of size. Participants were interviewed 
at home and were invited to attend a mobile examination center, where 
they underwent various examinations and provided a blood sample. All 
data were collected according to standard NHANES protocols across 
sites. The questionnaires, protocols, and coding for NHANES have 
been described previously.12 The total combined sample of NHANES 
2005–2010 participants was 31 034 individuals. The analysis sample 
for the present report consisted of 4673 adolescents after exclusions 
for age <12 and >20 years (n=26 169), incomplete interview or ex-
amination (n=138), or pregnancy or breast-feeding at the time of the 
examination (females only, n=54). All adolescents with available data 
for individual cardiovascular components were included in prevalence 
estimates for specified components, whereas only adolescents with in-
formation for all 7 cardiovascular health components were included in 
analyses examining the number of ideal cardiovascular health factors. 
Written informed consent was given by all participants and the study 
design, data collection, and analyses were performed in accordance 
with the ethical standards of the supervising institutional review boards 
of all centers involved.

Demographic Characteristics
Information regarding demographic characteristics (age, race/eth-
nicity, educational attainment, and annual household income) was 
collected during home interviews. Participants were categorized by 
race/ethnicity according to non-Hispanic white, non-Hispanic black, 
Mexican American, other Hispanic, or other. Educational level was 
categorized as completion of less than high school, completion of 
high school, or completion of more than high school. Annual house-
hold income was stratified as <$45 000 or ≥$45 000.

Definition of Cardiovascular Health
All components of cardiovascular health are categorized as poor, in-
termediate, and ideal according to the criteria outlined in the AHA 
2020 Strategic Impact Goals.8 Criteria for cardiovascular health be-
haviors and cardiovascular health factors for children and adolescents 
are outlined in the Table. Ideal cardiovascular health is defined by 
the simultaneous presence of all 7 ideal cardiovascular health com-
ponents. Additionally, a composite score for cardiovascular health 
was quantified for each participant with the following numeric value 

assigned according to category of each cardiovascular health compo-
nent: 0=poor, 1=intermediate, and 2=ideal.

Definition and Assessment of Cardiovascular Health 
Behaviors
Smoking status was determined on the basis of responses to question-
naires about use of cigarettes, pipes, and cigars. Height and weight 
were measured during the clinical examination and used to calculate 
body mass index percentiles (kg/m2) according to the 2000 Centers 
for Disease Control growth charts for the United States.13 To assess 
self-reported physical activity, participants were asked to report the 
frequency and duration of specific activities according to intensity. 
Moderate-intensity activities were defined as “tasks that caused light 
sweating or a slight to moderate increase in breathing or heart rate,” 
and vigorous-intensity activities were defined as “tasks that cause 
heavy sweating or large increases in breathing or heart rate.” Because 
improvements to the instruments used to assess physical activity 
levels occurred in NHANES between years 2004–2005 and years 
2007–2008 and 2009–2010, estimation of physical activity levels 
for this investigation was limited to examination of data collected 
during NHANES 2007–2008 and 2009–2010 examination cycles. 
Dietary intake was assessed via 2 interviewer-administered 24-hour 
recalls. From these recalls, adherence to the primary 5 components 
of the Healthy Diet Score was assessed, which includes >4.5 cups 
per day of fruits and vegetables, more than two 3.5-ounce servings 
per week of fish, more than three 1-ounce servings per day of whole 
grains, <1500 mg/d of sodium, and <450 kcal/wk added sugar in 
sugar-sweetened beverages. Intakes of fruits, vegetables, fish, and 
whole grains were scaled to a 2000-kcal/d diet. All dietary factors 
were calculated with the use of the MyPyramid Equivalents Database 
according to the methodology established by the US Department of 
Agriculture Center for Nutrition Policy and Promotion.14

Assessment of Cardiovascular Health Factors
Participants were asked to fast for at least 12 hours before laboratory 
assessments were performed. Blood samples were obtained and sent 
to central laboratories for determination of blood lipids and plasma 
glucose. Detailed descriptions about blood collection and process-
ing are provided in the NHANES Laboratory/Medical Technologists 
Procedures manual [http://www.cdc.gov/nchs/nhanes/nhanes_ques-
tionnaires.htm]. All blood pressure measurements were taken after 
the participants rested quietly in a sitting position for 5 minutes and 
the maximum inflation level was determined. Three consecutive 
blood pressure readings were attempted. If a blood pressure mea-
surement was interrupted or incomplete, a fourth attempt was made. 
All blood pressure determinations (systolic and diastolic) were taken 
in the mobile examination center. The average of all blood pressure 
measurements was used to calculate blood pressure percentiles ac-
cording to age and height.15

Statistical Analyses
All statistical analyses were performed with the use of SAS 9.1 (SAS 
Institute, Cary, NC). SAS procedure SURVEYFREQ was used to in-
corporate the complex, multistage sampling design of NHANES in 
the statistical analyses. Measurement weights for laboratory and ex-
amination assessments were used to estimate the number of noninsti-
tutionalized, nonpregnant, and nonlactating US adolescents aged 12 
to 19 years in each sex and race/ethnicity group as appropriate. Final 
sampling weights were divided by the number of combined surveys 
to estimate the population average. For prevalence estimates, non-
overlapping 95% confidence intervals (CIs) indicate statistical sig-
nificance. The 95% CIs were calculated by the Wald method, which 
is based on a t statistic with degrees of freedom equal to the differ-
ence between the number of primary sampling units and the number 
of strata. Sample weights and design are incorporated in calculating 
prevalence estimates and standard errors.
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Table.  Characteristics and Prevalence of Cardiovascular Health Behaviors and Factors in Male and Female Adolescents in the 
United States (Aged 12–19 Years): NHANES 2005–2010

Males (n=2430) Females (n=2243)

Characteristics
Percent Prevalence

(95% CI)
Population Estimates,

millions
Percent Prevalence

(95% CI)
Population Estimates,

millions

Annual household income

  <$45 000 51 (48–55) 6.4 52 (48–56) 6.3

  ≥$45 000 49 (45–52) 6.1 48 (44–52) 5.7

Race/ethnicity

 Non-Hispanic white 61 (56–66) 10.4 60 (56–65) 9.8

 Non-Hispanic black 15 (12–17) 2.5 15 (12–18) 2.4

 Mexican American 12 (10–15) 2.1 12 (9–15) 2.0

 Other Hispanic 5 (4–7) 0.9 6 (4–8) 0.9

 Other 7 (5–8) 1.1 7 (5–9) 1.1

Smoking status (n=2430) (n=2243)

 Poor (tried prior 30 d) 34 (32–36) 5.7 30 (28–33) 4.9

 Ideal (never tried; never smoked whole cigarette) 66 (64–69) 11.3 70 (66–72) 11.3

Body mass index (n=2411) (n=2198)

 Poor (>95th percentile) 20 (17–22) 3.3 17 (15–19) 2.7

 Intermediate (85–95th percentile) 15 (13–17) 2.5 16 (14–19) 2.6

 Ideal (<85th percentile) 66 (63–69) 11.1 67 (64–69) 10.5

Physical activity level (NHANES 2007–2010 only) (n=1331) (n=1189)

 Poor (none) 13 (11–15) 1.4 23.2 (20.6–25.8) 2.5

 Intermediate (>0 and <60 min/wk moderate or vigorous activity every day) 20 (17–23) 2.3 33.3 (30.0–36.6) 3.6

 Ideal (≥60 min/wk moderate or vigorous activity every day) 67 (64–71) 7.6 43.5 (39.5–47.4) 4.7

Healthy Diet Score* (n=2430) (n=2243)

 Poor (0–1 components) 90 (88–91) 15.3 86 (84–87) 13.9

 Intermediate (2–3 components) 10 (9–12) 1.7 14 (13–16) 2.3

 Ideal (4–5 components) 0 (0-0) <0.01 0 (0-0) <0.1

Total cholesterol (n=2191) (n=1981)

 Poor (≥200 mg/dL) 8 (7–10) 1.3 8 (6–10) 1.2

 Intermediate (170–199 mg/dL) 20 (17–22) 3.0 27 (24–30) 3.8

 Ideal (<170 mg/dL) 72 (70–75) 11.0 65 (62–68) 9.2

Blood pressure (n=2250) (n=2036)

 Poor (>95th percentile) 2.9 (2.0–3.7) 0.5 3.7 (3–5) 0.5

 Intermediate (90–95th percentile) 19.4 (16.3–22.6) 3.1 6 (5–8) 0.9

 Ideal (<90th percentile) 77.7 (74.3–81.1) 12.4 90 (88–92) 13.3

Fasting blood glucose (n=445) (n=421)

 Poor (≥126 mg/dL) 0.7 (0.0–2.0) <0.01 0 (0–1) <0.01

 Intermediate (100–125 mg/dL) 26 (20–32) 1.5 11 (7–15) 0.6

 Ideal (<100 mg/dL) 74 (68–80) 4.2 89 (84–93) 4.7

CI indicates confidence interval; and NHANES, National Health and Nutrition Examination Surveys. Percentages may not total 100 because of rounding. Cardiovascular 
health metrics adapted from Lloyd-Jones et al. Circulation. 2010;121:586–613. 

*Healthy Diet Score components are based on the following recommendations for dietary intake: fruits and vegetables: >4.5 cups per day; fish: more than two 3.5-oz 
servings per week; fiber-rich whole grains (>1.1 g of fiber per 10 g of carbohydrate): more than three 1-oz equivalent servings per day; sodium: <1500 mg/d; sugar-
sweetened beverages: <450 kcal/wk. Dietary recommendations are scaled according to a 2000-kcal/d diet.

Results
Our final analysis sample included 4673 NHANES partici-
pants aged 12 to 19 years; this sample represents a population 
of ≈33.2 million nonpregnant and noninstitutionalized US ado-
lescents. Overall, the sample was closely balanced by sex and 
participants were predominantly non-Hispanic white with the 
majority of participants reporting an annual household income 

≥$45 000; non-Hispanic black and Mexican American ado-
lescents less frequently reported an annual household income 
≥$45 000 (Tables I and II in the online-only Data Supplement).

Prevalence of Cardiovascular Health Behaviors
Prevalence estimates of cardiovascular health behaviors and 
factors in all participants stratified by sex are displayed in 
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the Table. Ideal Healthy Diet Score was the least prevalent 
component of cardiovascular health across all participants, 
with <1% of males and females meeting 4 to 5 components 
of the dietary criteria. Approximately two thirds of males and 
females reported ideal smoking status. Females exhibited 
significantly lower prevalence of ideal physical activity lev-
els compared with males, with only 44% of females attaining 
ideal levels compared with 67% of males.

Prevalence estimates of cardiovascular health behaviors 
and factors in male and female adolescents according to race/
ethnicity are presented in Figures 1 and 2. Because the major-
ity of NHANES participants in the age range of 12 to 19 years 
(≈90%) were non-Hispanic white, non-Hispanic black, or 
Mexican American, prevalence estimates are reported only 
for these 3 groups when analyses are stratified by race/ethnic-
ity (Figures 1 and 2). Overall, ideal smoking status was the 
most prevalent cardiovascular health component in all sex and 
race/ethnicity groups, with the highest prevalence observed 
among non-Hispanic blacks. The majority of males and 
females exhibited ideal body mass index (<85th percentile); 
however, non-Hispanic black females and Mexican American 
males were more commonly overweight or obese compared 
with non-Hispanic whites. Males more frequently reported 
physical activity at ideal levels compared with females, with 
non-Hispanic black adolescents most frequently categorized 
as having intermediate or poor physical activity compared 
with other race/ethnicity groups. The Healthy Diet Score was 
the least favorable cardiovascular health component across all 
sex and race/ethnicity groups; >80% of adolescent males and 
females in all race/ethnicity groups were classified as having a 
poor Healthy Diet Score.

Prevalence of Cardiovascular Health Factors
Although males more frequently exhibited ideal levels of total 
cholesterol compared with females, a large proportion of ado-
lescents, most notably non-Hispanic white females, exhibited 
total cholesterol levels in intermediate or poor ranges. Blood 
pressure was the most favorable of the cardiovascular health 
factors, with ≈82% of adolescents exhibiting ideal levels and 
males less frequently exhibiting ideal levels compared with 
females and with non-Hispanic black males and females most 
frequently exhibiting intermediate or poor levels of blood 
pressure. Ideal levels of fasting plasma glucose were more 
prevalent among females overall and in all race/ethnic groups; 
however, non-Hispanic black adolescents exhibited the high-
est prevalence of ideal fasting blood glucose compared with 
non-Hispanic whites and Mexican Americans. Although a low 
prevalence of poor fasting blood glucose was observed across 
all sex and race/ethnicity groups, ≈25% of adolescents (pre-
dominantly males) were categorized as having intermediate 
fasting blood glucose levels.

Number of Ideal Cardiovascular Health Behaviors 
and Factors
Prevalence of the number of ideal cardiovascular health com-
ponents (0 to ≥5) exhibited by adolescents according to sex 
and race/ethnicity are presented in Figure 3. Of the 4673 ado-
lescents in the selected NHANES sample, 0 males or females 
exhibited ideal levels of all 7 cardiovascular health behaviors 

and health factors; <50% of adolescents were classified as 
having ≥5 ideal cardiovascular health components (males, 
45.3%; females, 49.5%). When examined by race/ethnicity, 
the highest proportions of males and females exhibiting ≥5 
ideal cardiovascular health components were Mexican Ameri-
can, whereas non-Hispanic white and non-Hispanic black 
males most frequently exhibited 4 ideal cardiovascular health 
components.

Cardiovascular Health Score
Figure 4 displays the distributions of the individually based 
Cardiovascular Health Score according to sex and race/eth-
nicity groups in US adolescents. Of a possible total of 14 
for the composite Cardiovascular Health Score, the highest 
median score was observed in non-Hispanic white males and 
females (median, 9.3; interquartile range, 8.0–10.7; median, 
9.4; interquartile range, 8.2–10.5, respectively), with the low-
est Cardiovascular Health Score values observed in Mexican 
American males and non-Hispanic black females (median, 
8.4; interquartile range, 7.1–10.1; median, 8.7; interquartile 
range, 7.4–10.0, respectively).

Discussion
The majority of children are born in a state of ideal cardio-
vascular health.16 These current estimates of an unacceptably 
high prevalence of poor and intermediate components of car-
diovascular health among US adolescents are an important 
reminder of the substantial evidence that cardiovascular risk 
factors and behaviors associated with the development of 
adult atherosclerosis frequently develop early in life.17,18 The 
AHA has recently emphasized the need to improve the car-
diovascular health of all Americans (including children and 
adolescents) by concurrently reducing the prevalence of poor 
and intermediate cardiovascular health behaviors and health 
factors while increasing the prevalence of ideal cardiovascular 
health behaviors and health factors.8 When these current esti-
mates of the prevalence of cardiovascular health components 
in the US adolescent population are considered, it can be seen 
that significant clinical and public health interventions will 
be required to maintain the valuable asset of cardiovascular 
health from childhood throughout the lifespan of the popula-
tion, particularly among minority populations.

Although the majority of clinical CVD events occur at 
middle and older ages, substantial evidence indicates that 
atherosclerosis has its origins in childhood. Autopsy find-
ings reported more than a century ago19 identified fatty 
streaks in the large arteries of children as young as 6 years of 
age. More recent autopsy findings from the Pathobiological 
Determinants of Atherosclerosis (PDAY) study revealed that 
among 2876 individuals aged 15 to 34 years, intimal lesions 
were observed in all aortas and in more than half of the right 
coronary arteries of adolescents in the youngest age group 
(15–19 years).20 Converging histological evidence from PDAY 
and the Bogalusa Heart Study further indicates that several 
traditional CVD risk factors outlined in the AHA’s recent defi-
nition of cardiovascular health are associated with the extent 
of fatty streaks and raised lesions in the aorta and coronary 
arteries in youth populations, including lipids and lipopro-
teins,21–24 hypertension,21,24,25 hyperglycemia,24,26 obesity,24,27 
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and smoking.23,28,29 It is therefore conceivable that middle-
aged adults who exhibit intermediate or poor cardiovascular 
risk behaviors and factors during childhood and adolescence 
have been developing subclinical disease for several decades 
and likely already exhibit advanced lesions.

The status of cardiovascular health during childhood has 
also been shown to be a strong predictor of cardiovascular 
health in adulthood.6 Recent evidence from the Young Finns 
Study indicates that the number of ideal cardiovascular health 
components present during childhood, including hyperten-
sion, metabolic syndrome, high low-density lipoproptein cho-
lesterol, and intima-media thickness, predict lower prevalence 
of the development of several cardiovascular risk factors in 
adulthood.6 Additionally, cardiovascular risk factors present 
during childhood have been shown to be better predictors of 
future subclinical CVD development (ie, carotid intima-media 
thickness or coronary calcification) than cross-sectional 
comparisons performed during young adulthood.30–33 The 
excessively high rates of obesity, eating habits that promote 
unfavorable CVD risk factors, and physical inactivity among 
youth populations have therefore been the impetus for a con-
troversial valuation that the current generation of US children 
and adolescents may be one of the first generations to be less 
healthy and have a shorter life expectancy than their parents.34 
If trajectories of CVD risk for the current US adolescent 

population are set on the basis of the high current prevalence 
estimates of poor and intermediate cardiovascular health com-
ponents in this population, improvements and maintenance of 
cardiovascular health behaviors and factors must be initiated 
immediately to prevent an increased incidence of premature 
coronary heart disease as the current US adolescents reach 
adulthood.

Because nearly 80% of CVD events are preventable through 
the maintenance of optimal health behaviors,35 primordial pre-
vention of CVD through optimal cardiovascular health behav-
iors should be emphasized starting early in life. Cardiovascular 
health promotion approaches aimed at increasing habitual 
physical activity and improving dietary quality have been 
hindered by environmental and societal changes that increase 
the likelihood of sedentary behavior and consumption of 
high-calorie, nutrient-sparse foods and beverages, particu-
larly among low-income and minority populations. Therefore, 
cultural diffusion of primordial CVD prevention strategies in 
youth requires a broad social and cultural shift in the defini-
tion of normative childhood behavior toward frequent physi-
cally active play, healthy food choices, and abstinence from 
tobacco use as expected youth behaviors. This approach 
requires support from parents, family, healthcare profession-
als, industry, government, and educators. Comprehensive and 
aggressive changes to policy, environment, and societal norms 

Figure 2. Prevalence of cardiovascular health behaviors and 
factors in adolescent females by race/ethnicity (aged 12–19 
years): National Health and Nutrition Examination Surveys 
2005–2010.

Figure 1. Prevalence of cardiovascular health behaviors and 
factors in adolescent males by race/ethnicity (aged 12–19 years): 
National Health and Nutrition Examination Surveys 2005–2010.
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will likely follow in response to a successful shift in social 
expectations regarding the cardiovascular health of children 
and adolescents. Childhood and adolescence are critical times 
for the development of many lifelong health behaviors; how-
ever, interventions that effectively improve cardiovascular 
health behaviors and improve cardiovascular risk factors in 
children are noticeably lacking.

The findings from this investigation should be interpreted 
in light of its strengths and limitations. The NHANES data 
offer nationally representative, multistage probability samples 
of noninstitutionalized US adults, adolescents, and children. 
Despite their strengths, NHANES data are cross-sectional and 
do not represent temporal changes at an individual level. The 
cross-sectional nature of NHANES also allows the assessment 
of cardiovascular health factors and behaviors at one point in 
time, which is an approach that is sufficient for screening 

purposes but may be insufficient to obtain a confident diag-
nosis of clinical disease. Therefore, the estimates of ideal 
levels of cardiovascular health components may be underesti-
mated. A simple composite Cardiovascular Health Score was 
also used to examine individual-level cardiovascular health 
status; this score weighs the presence of all intermediate or 
poor levels of the 7 metrics equally and in an ordinal fashion. 
This score does not weight the influence of individual compo-
nents and should be interpreted in light of this limitation. The 
NHANES measures of cardiovascular behaviors (ie, physical 
activity, smoking, and dietary intake) examined for the current 
investigation were also self-reported, and therefore misclas-
sification is possible. Despite this potential bias, the types of 
questionnaires used for lifestyle assessment in NHANES have 
been shown to be valuable in indicating conditions in which 
an improvement in these measures would be beneficial and in 
monitoring population prevalence.36–39 Although they are pur-
ported to be taken in a fasting state, the use of glucose values 
solely to assess glycemia may also result in an overestimation 
of the prevalence of impaired glucose tolerance. Additionally, 
total cholesterol is used as the sole blood lipid measure used 
to assess risk in the current AHA definition of cardiovascular 
health; this is based on the Third Adult Treatment Panel of the 
National Cholesterol Education Program recommendations 
about the use of desirable levels of total cholesterol in risk 
assessment,40 which are supported by currently available sci-
entific evidence. Finally, non--high-density lipoprotein cho-
lesterol levels during youth have also been shown to greatly 
influence the degree of subclinical atherosclerosis during 
young adulthood23,41; therefore, inclusion of non--high-den-
sity lipoprotein cholesterol as a component of cardiovascular 
health in future evolutions of the AHA definition may offer 
more a more meaningful estimate of CVD risk.

When CVD risk factors at young ages are evaluated, it 
is important to consider the fluctuations in health factors 
that occur naturally during puberty and adolescence.38,39,42,43 
Total cholesterol levels increase during prepuberty, decrease 
during the rapid growth of early adolescence, and poten-
tially vary according to Tanner stage.44 Blood pressure clas-
sification has also been found to vary annually, with greater 
variability observed in leaner individuals,45 and insulin resis-
tance increases significantly at Tanner stages 2, 3, and 4 but 
decreases to near prepubertal levels at level 5.43 On the basis 
of these developmental variations, the recent Expert Panel 
on Integrated Guidelines for Cardiovascular Health and Risk 
Reduction in Children and Adolescents46 recommended that 
diagnosis of dyslipidemia or hypertension in youth be evalu-
ated on the basis of repeated measures. However, the panel 
emphasized that the presence of a single value consistent 
with risk should prompt behavioral intervention. The cross-
sectional nature of NHANES also does not allow serial evalu-
ation of cardiovascular health factors, which increases the 
likelihood of misclassification because of natural pubertal 
changes that occur during adolescence.

In conclusion, these current prevalence estimates of the status 
of cardiovascular health in US adolescents according to poor, 
intermediate, and ideal levels provide a baseline for monitor-
ing progress toward maintaining and improving cardiovascular 
health and progress toward achieving the AHA 2020 Strategic 

Figure 3. Prevalence of the number of ideal cardiovascular 
health components in US adolescents aged 12 to 19 years 
by sex and race/ethnicity: the National Health and Nutrition 
Examination Surveys (2005–2010).

Figure 4. Distribution of the Cardiovascular Health Score in US 
adolescents aged 12 to 19 years by sex and race/ethnicity: the 
National Health and Nutrition Examination Surveys (2005–2010). 
CV indicates cardiovascular.
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Impact Goals. These findings indicate that the prevalence of 
ideal levels of the cardiovascular health components among 
adolescents is alarmingly low and the prevalence of poor and 
intermediate cardiovascular health behaviors and factors in this 
age group is disconcertingly high. The absence of ideal levels 
of cardiovascular health behaviors and factors in adolescence 
represents the loss of a tremendous health asset that may con-
tribute to unacceptably high rates of adult-onset CVD as the 
current US adolescent population reaches adulthood.
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CLINICAL PERSPECTIvE
The American Heart Association has committed to the goal of making a 20% improvement in the cardiovascular health of all 
Americans – both children and adults – by the year 2020. In the present article, we estimate the current status of cardiovas-
cular health among US adolescents aged 12 to 19 years according to sex and race/ethnicity groups. These data highlight the 
unacceptably high prevalence of cardiovascular health behaviors (eg, poor diet, insufficient physical activity, smoking expo-
sure) and environmental factors (eg, excess sodium intake) that adversely influence cardiovascular health in US adolescents. 
Atherosclerosis begins in childhood and progresses to advanced calcified coronary plaque in the early decades of adulthood. 
Therefore, postponement of intervention until presentation of elevated risk factors in middle age actually results in second-
ary prevention because advanced disease is already present. The unfavorable levels of cardiovascular health components 
currently present in youth populations strongly emphasize the need for public health policy initiatives focusing on improving 
the cardiovascular health of Americans starting in childhood. Individual-level interventions are often ineffective as a result 
of limited physician effort, limited preventive care reimbursement, and unsupportive environmental factors. Consequently,  
broad social and cultural changes that infiltrate the entire population are necessary to evoke changes in youth behaviors 
that will favorably influence cardiovascular health. The comprehensive support of parents, healthcare professionals, educa-
tors, scientists, and legislators is required to ignite a social movement influential enough to facilitate the change needed to 
improve the currently worrisome status of cardiovascular health in youth populations and to prevent an increased incidence 
of premature coronary heart disease as the current US youth reach adulthood.

Go to http://cme.ahajournals.org to take the CME quiz for this article.
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Supplemental Table 1.  Characteristics and Prevalence of Cardiovascular Health Behaviors and Factors in Non-Hispanic 

White, Non-Hispanic Black, and Mexican American MALES in the U.S. (12-19 Years): NHANES 2005-2010 

 
Non-Hispanic White 

(n=722) 

Non-Hispanic Black 

(n=705) 

Mexican American 

(n=687) 

Characteristics 

Percent 

Prevalence  

(95% C.I.) 

Population 

Estimates 

(millions) 

Percent 

Prevalence  

(95% C.I.) 

Population 

Estimates 

(millions) 

Percent 

Prevalence  

(95% C.I.) 

Population 

Estimates 

(millions) 

Annual  Household Income 
<$45,000  41 (35-47) 2.9 63 (57-69) 1.4 63 (57-69) 1.3 

> $45,000  59.0 (53-65) 4.1 37.0 (31-43) 0.8 37.0 (31.1-43.0) 0.6 

Smoking Status 

 (n=722) (n=705) (n=687) 

Poor (Tried Prior 30 Days) 33 (30-37) 3.5 32 (29-35) 0.8 40 (36-44) 0.8 

Ideal (Never tried; never smoked 

whole cigarette) 

67 (63-70) 6.9 68 (65-72) 1.7 60 (57-64) 1.3 

Body Mass Index 

 (n=716) (n=700) (n=682) 

Poor (>95
th

 Percentile) 17 (14-20) 1.8 20 (18-23) 0.5 28 (23-32) 0.6 

Intermediate (85
th

 -95
th

 Percentile) 15 (12-17) 1.5 14 (12-17) 0.3 18 (14-22) 0.4 

Ideal (<85
th

 Percentile) 68 (64-72) 7.0 66 (62-70) 1.6 55 (48-61) 1.1 

Physical Activity Level (NHANES 2007-2010 Only) 

 (n=438) (n=319) (n=335) 

Poor (None) 11 (8-14) 0.7 15 (11-20) 0.2 12 (8-16) 0.2 
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Intermediate (>0 and <60 

min/week moderate or vigorous 

activity every day) 

18 (14-22) 1.2 24 (18-30) 0.4 28 (23-33) 0.4 

Ideal (>60 min/week moderate or 

vigorous activity every day) 

71 (66-77) 4.8 61 (53-69) 1.0 60 (55-66) 0.9 

Healthy Diet Score 

 (n=722) (n=705) (n=687) 

Poor (0-1 Components) 91 (89-93) 9.5 89 (87-91) 2.2 88 (85-91) 1.8 

Intermediate (2-3 Components) 9 (7-11) 0.9 11 (9-14) 0.3 12 (9-15) 0.2 

Ideal (4-5 Components) <1 (0-<1) <0.1 <1 (0-<1) <0.1 <1 (0-<1) <0.1 

Total Cholesterol 

 (n=644) (n=623) (n=633) 

Poor (>200 mg/dL) 9 (6-11) 0.8 7 (5-9) 0.2 8 (6-10) 0.2 

Intermediate (170-199 mg/dL) 18 (15-21) 1.6 25 (21-29) 0.5 22 (18-25) 0.4 

Ideal (<170 mg/dL) 74 (70-77) 6.8 68 (63-73) 1.5 70 (67-74) 1.4 

Blood Pressure 

 (n=679) (n=639) (n=640) 

Poor (>95
th

 Percentile) 2 (1-4) 0.2 5 (3-6) 0.1 3 (1-4) <0.1 

Intermediate (90
th

 -95
th

 Percentile) 19 (14-23) 1.9 24 (19-28) 0.5 20 (15-24) 0.4 

Ideal (<90
th

 Percentile) 79 (74-84) 7.8 72 (66-77) 1.6 78 (74-82) 1.5 

Fasting Blood Glucose 

 (n=114) (n=157) (n=144) 
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Poor (>126 mg/dL) 1 (<1-3) <0.1 <1 (0-<1) <0.1 1 (<1-2) <0.1 

Intermediate (100-125 mg/dL) 25 (16-34) 0.9 20 (13-27) 0.2 33 (19-47) 0.2 

Ideal (<100 mg/dL) 74 (65-83) 2.7 80 (74-88) 0.7 67 (53-80) 0.4 

NHANES, National Health and Nutrition Examination Surveys. Percentages may not total 100 due to rounding. 
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Supplemental Table 2.  Characteristics and Prevalence of Cardiovascular Health Behaviors and Factors in Non-Hispanic 

White, Non-Hispanic Black, and Mexican American FEMALES in the U.S. (12-19 Years): NHANES 2005-2010 

 
Non-Hispanic White 

(n=648) 

Non-Hispanic Black 

(n=650) 

Mexican American 

(n=641) 

Characteristics 

Percent 

Prevalence  

(95% C.I.) 

Population 

Estimates 

(millions) 

Percent 

Prevalence  

(95% C.I.) 

Population 

Estimates 

(millions) 

Percent 

Prevalence  

(95% C.I.) 

Populatio

n 

Estimates 

(millions) 

Annual  Household Income 
<$45,000  42 (37-48) 2.8 70 (64-76) 1.4 70 (64-76) 1.1 

>$45,000  58 (52-63) 3.8 30 (24-36) 0.6 30 (24-36) 0.6 

Smoking Status 

 (n=648) (n=650) (n=641) 

Poor (Tried Prior 30 Days) 32 (29-35) 3.1 25 (20-30) 0.6 26 (22-30) 0.5 

Ideal (Never tried; never smoked whole 

cigarette) 

68 (65-71) 6.7 75 (71-80) 1.8 74 (70-78) 1.4 

Body Mass Index 

 (n=629) (n=636) (n=635) 

Poor (>95
th

 Percentile) 14 (12-17) 1.4 28 (25-31) 0.7 2 (<1-4) 0.0 

Intermediate (85
th

 -95
th

 Percentile) 16 (12-19) 1.5 18 (15-22) 0.4 7 (4-9) 0.1 

Ideal (<85
th

 Percentile) 70 (66-74) 6.7 54 (51-57) 1.3 92 (88-94) 1.6 

Physical Activity Level (NHANES 2007-2010 Only) 

 (n=381) (n=294) (n=299) 
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Poor (None) 18 (14-22) 1.2 31 (28-35) 0.5 2 (<1-4) 0.0 

Intermediate (>0 and <60 min/week 

moderate or vigorous activity every day) 

33 (29-38) 2.2 29 (25-34) 0.5 7 (4-9) 0.1 

Ideal (>60 min/week moderate or vigorous 

activity every day) 

48 (43-54) 3.1 40 (34-45) 0.6 91 (88-94) 1.6 

Healthy Diet Score 

 (n=648) (n=650) (n=641) 

Poor (0-1 Components) 85 (83-87) 8.3 90 (87-92) 2.2 84 (82-87) 1.6 

Intermediate (2-3 Components) 15 (13-17) 1.4 11 (8-13) 0.3 16 (13-18) 0.3 

Ideal (4-5 Components) 0.1 (<1-1) <0.1 <1 (<1-1) <0.1 84 (82-87) 1.6 

Total Cholesterol 

 (n=563) (n=556) (n=589) 

Poor (>200 mg/dL) 9 (6-11) 0.7 9 (7-11) 0.2 2 (<1-4) <0.1 

Intermediate (170-199 mg/dL) 26 (23-30) 2.2 26 (22-30) 0.5 7 (4-9) 0.1 

Ideal (<170 mg/dL) 65 (60-70) 5.5 65 (61-70) 1.3 91 (88-94) 1.6 

Blood Pressure 

 (n=585) (n=587) (n=589) 

Poor (>95
th

 Percentile) 4 (2-6) 0.4 5 (3-7) 0.1 2 (<1-4) <0.1 

Intermediate (90
th

 -95
th

 Percentile) 5 (3-7) 0.4 11 (9-14) 0.3 7 (4-9) 0.1 

Ideal (<90
th

 Percentile) 91 (89-94) 8.1 84 (80-88) 1.8 91 (88-94) 1.6 

Fasting Blood Glucose 

 (n=102) (n=131) (n=155) 
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Poor (>126 mg/dL) <1(<1-1) <0.1 1 (<1-1) <0.1 1 (<1-4) <0.1 

Intermediate (100-125 mg/dL) 12 (5-18) 0.4 9 (4-15) 0.1 15 (8-22) 0.1 

Ideal (<100 mg/dL) 89 (82-95) 2.9 90 (84-96) 0.7 83 (77-90) 0.5 

NHANES, National Health and Nutrition Examination Surveys. Percentages may not total 100 due to rounding. 
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