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Background-—Lifestyle behaviors influence atherosclerotic cardiovascular disease (ASCVD) risk. We examined race and sex
differences in the association of ASCVD risk with obesity and lifestyle behaviors.

Methods and Results-—We used multivariable logistic regression to examine the association of race/ethnicity and sex with obesity
and lifestyle behaviors among 12 351 adults in the National Health and Nutrition Examination Surveys cycles 2005 to 2014. Ten-
year ASCVD risk was estimated using the 2013 American College of Cardiology/American Heart Association pooled cohort
equations. Among overweight/obese subjects, whites were more likely to consider themselves overweight, to report a desire to
weigh less, and to report a healthy diet, and physical activity. Despite higher body mass index and/or ASCVD risk, black women
(adj odds ratio [OR] 0.8, 95% confidence interval [CI], 0.7–0.9) were less likely to attempt weight loss, and Hispanic women (OR
0.8, 95% CI 0.6–0.9) were less likely to report physical activity than white women. Black women (adj OR 0.6, 95% CI 0.5–0.7) were
less likely than white women, and Hispanics (women adj OR 0. 6, 95% CI 0.5–0.7; men adj OR 0.7, 95% CI 0.6–0.9) were less likely
than whites to report a healthy diet. Among those with ASCVD risk >7.5%, there were even greater disparities in the likelihood of
healthy diet between black and Hispanic versus white women, and among Hispanic versus white men.

Conclusions-—Race/ethnic minorities are less likely to engage in healthy lifestyle behaviors despite higher body mass index and
ASCVD risk. These findings underscore the need for culturally sensitive recommendations to improve cardiovascular outcomes in
high-risk populations, particularly minority women. ( J Am Heart Assoc. 2018;7:e008250. DOI: 10.1161/JAHA.117.008250.)
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A therosclerotic cardiovascular disease (ASCVD) remains
the leading cause of death in the United States,

accounting for 31.3% of all deaths.1 Over the past few
decades, a significant decline in age-adjusted mortality from
ASCVD has been observed in the United States, primarily
related to improvements in medical and surgical treatments,
as well as improvements in CVD risk factor burden. Between
2007 and 2013, death rates from CVD decreased for all race/
ethnic groups in the United States. Despite these declines,

disparities in the overall burden of ASCVD continue to exist
according to race/ethnicity and sex. The overall rates of
death attributable to CVD in 2013 were 356.7 per 100 000
for non-Hispanic black men, 270.6 per 100 000 for non-
Hispanic white men, 197.4 per 100 000 for Hispanic men,
and 246.6 per 100 000 for non-Hispanic black women, 183.8
per 100 000 for non-Hispanic white women, and 136.4 per
100 000 for Hispanic women.1

One explanation for the unequal decline in the rates of
ASCVD by race/ethnicity is the high burden of CVD risk
factors among race/ethnic minorities. Non-Hispanic blacks in
the United States have high rates of hypertension (untreated
and uncontrolled), diabetes mellitus, obesity, and physical
inactivity. Although rates of ASCVD are not as high in Hispanic
Americans as in non-Hispanic whites and blacks, the burden
of traditional CVD risk factors including obesity, diabetes
mellitus, and physical inactivity are also quite high in this
group. The high prevalence of overweight and obesity in race/
ethnic minority groups is particularly worrisome, since excess
body weight contributes to most major CVD risk factors. The
prevalence of obesity is highest among non-Hispanic black
adults (48.1%), followed by Hispanic (42.5%), non-Hispanic
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white (34.5%), and non-Hispanic Asian adults (11.7%).2

Moreover, important race/ethnic disparities in healthy life-
style behaviors exist, with �1.8 in 10 non-Hispanic whites,
1.3 in 10 Hispanics, and 1 in 10 non-Hispanic blacks having at
least 5 cardiovascular health metrics at ideal levels. Moreover,
racial/ethnic differences in overall cardiovascular health may
be more prominent for women than for men.3

Estimates suggest that �44% of the decline in ASCVD
death rates is attributable to improvements in CVD-related
lifestyle and behavior factors, including improvements in rates
of smoking, physical inactivity, and control of systolic blood
pressure and total cholesterol.4 However, declines in the
prevalence of these risk factors are being offset by the
increasing prevalence of obesity and diabetes mellitus. In fact,
it is possible that we may see a plateau in the improvements
in ASCVD death rates because of this phenomenon over time.
Thus, promotion of healthy lifestyle behaviors is crucial to
maintaining the successes thus far achieved in ASCVD death.

In 2013, the American Heart Association and American
College of Cardiology published a novel, comprehensive
Pooled Cohort risk equation for the prediction of the 10-year
risk of developing ASCVD in non-Hispanic blacks and whites
age 40 to 79 years.5 This risk score does not incorporate data
on overweight or obesity, and studies that have attempted to
incorporate body mass index (BMI) into the ASCVD risk
prediction models have found conflicting results.6,7 Given that
poor lifestyle behaviors are strong contributors to the risk of
death, it is critical to continue to examine the association of

CVD risk factors with patients’ lifestyle-related risk factors.
Moreover, it is necessary to perform race/ethnic- and sex-
specific analyses, to determine whether the higher baseline
cardiovascular risk in certain race/ethnic groups has a
differential association with healthy lifestyle behaviors than
in other groups. In this analysis, we utilized data from the
National Health and Nutrition Examination Survey to examine
the association between prevalence of overweight and
obesity, ASCVD risk scores, and healthy lifestyle behaviors
according to race/ethnicity and sex.

Methods
The data and study materials are publicly available.8 The
analytic methods have been made available within the article
to other researchers for purposes of reproducing the results
or replicating the procedure.

Study Population
We analyzed data from the National Health and Nutrition
Examination Survey (NHANES) from2005 to 2014. NHANES is a
continuous, annual survey involving participants from a nation-
ally representative sample of noninstitutionalized US residents.
NHANES includes a detailed household interview, physical
examination, and laboratory information obtained through
mobile examination centers. Informed consent is obtained from
all NHANES participants by the mobile interviewer. To produce
estimates with statistical reliability, we combined five 2-year
cycles of the continuous NHANES 2005 to 2006, 2007 to 2008,
2009 to 2010, 2011 to 2012, and 2013 to 2014. Unless
otherwise noted, survey questions and methods were consis-
tent in all 5 waves. NHANES 2003–2008 oversampled lower
income people, adolescents 12 to 19 years, people >60 years
of age, blacks, and Mexican Americans. Beginning in 2007, the
entire Hispanic populationwas oversampled.9 Samplingweights
for each respondent are provided by the National Center for
Health Statistics and statistically take into account the unequal
probabilities of selection because of sample design, nonre-
sponse, planned oversampling, and the known US population
distribution. Full details of the NHANES are available at http://
www.cdc.gov/nchs/nhanes.htm. This study was approved by
the Emory Institutional Review Board.

For this analysis, we included anyone with age >40 years
or <79 years with self-reported race/ethnicity of non-Hispanic
white, non-Hispanic black, or Hispanic (Mexican American or
other Hispanic) (N=15 241). We then excluded subjects for
(1) self-reported history of coronary heart disease, myocardial
infarction, or stroke (N=1626), and (2) missing data on total
cholesterol or high-density lipoprotein cholesterol values
(N=1264), leaving N=12 351 for the final analysis.

Clinical Perspective

What Is New?

• The likelihood of engaging in healthy lifestyle behaviors is
more strongly influenced by body mass index and weight
perception than by atherosclerotic cardiovascular disease
risk scores.

• Even among subjects with high atherosclerotic cardiovas-
cular disease risk scores, the greatest differences in healthy
lifestyle behaviors exist among black and Hispanic versus
white women, and among Hispanic versus white men.

What Are the Clinical Implications?

• Awareness of one’s excess body weight may be a stronger
motivator for healthy lifestyle behaviors than measured
cardiovascular risk.

• Desired weight and weight self-perceptions vary by race/
ethnicity and sex.

• Thus, clinicians may need to tailor messages about heathy
body mass index and body image to motivate engagement
in healthy lifestyle behaviors, particularly among race/
ethnic minority women.
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Physical Examination Variables
Blood pressure, body weight, and height were measured by
certified examiners during the mobile examination center
evaluation according to the NHANES study protocol. Mean
systolic and diastolic blood pressure were calculated as the
average of at least 3 separatemeasurements. BMIwascalculated
by dividing weight in kilograms by height in meters squared. BMI
was further categorized as normal weight (BMI <25 kg/m2),
overweight (BMI 25–29.99 kg/m2), or obese (BMI ≥30 kg/m2).

Questionnaire Variables
Trained interviewers questioned participants about their med-
ical history, weight control, and healthy lifestyle behaviors using
a computer-assisted personal interviewing system. To assess
medical history, participants were asked: “Has a doctor or other
health professional ever told you that you (1) have high blood
pressure, (2) havehighcholesterol, (3) havediabetesmellitus, or
(4)wereoverweight?”Toassess history of smoking, participants
were asked: “Have you smoked at least 100 cigarettes in your
life?” To assess weight perception and weight control practices,
participantswereasked: (1) “Howdoyouconsideryourweight—
overweight, underweight, or about the rightweight?”, (2) “Would
you like to weigh more, less, or stay about the same?”, and
(3) “Haveyou tried to loseweight in thepastyear?”. Toassessdiet
quality, participants were asked “How healthy is the diet?”,rating
from Excellent to Poor. To assess levels of physical activity,
participants were asked: “In a typical week, do you do any
vigorous- or moderate-intensity sports, fitness, or recreational
activitiesthatcauselargeincreases inbreathingorheart rateforat
least10 minutescontinuously?”Participantswereaskedtogivea
list of their prescription medications, and any antihypertensive
medication was included as treatment for hypertension.

Calculation of ASCVD Risk Score
Estimated 10-year ASCVD risk was calculated by using the
2013 American College of Cardiology/American Heart Asso-
ciation sex- and race-specific pooled cohort equations.5 We
used the following self-reported information: age, sex, race/
ethnicity, and smoking status, and current antihypertensive
drug treatment. Systolic blood pressure was based on an
average of 3 or more readings, as measured at the NHANES
examination. Total cholesterol, and high-density lipoprotein
cholesterol measurements were available for all examined
participants. Participants with an ASCVD score >7.5% were
classified as having high ASCVD risk.

Statistical Analysis
Analyses were stratified by race/ethnicity and sex to assess
differences in baseline characteristics, as well as healthy

lifestyle behaviors. Data are presented as means�SE for
continuous variables, and as N (%) for categorical variables.
Appropriate 10-year sample weights were incorporated, which
accounted for the complex, multistage, probability sampling
design of the NHANES.10 In order to determine predictors of
the healthy behaviors of interest, we created dichotomous
variables to identify participants who were pursuing weight
control if they reported they had tried to lose weight in the
past year, who had a healthy diet if they reported “excellent”
or “very good” diet quality, and who were participating in any
vigorous or moderate-intensity physical activity. Multivariable
logistic regression modeling was used to determine the
relationship of race/ethnicity and sex with each healthy
behavior variable. Model 1 adjusted for education, income,
and marital status, Model 2 adjusted for Model 1+ASCVD risk
score, Model 3 adjusted for Model 2+BMI, and Model 4
adjusted for Model 3+self-perception as overweight. Interac-
tion terms between race and sex were added separately to
each model to evaluate whether associations differed by
race/ethnicity and sex. To investigate these relationships
among those with high cardiovascular disease risks, subgroup
analyses were performed in the participants with ASCVD
scores >7.5%, and the estimated associations between race/
ethnicity and each healthy behavior variable were reported for
men and women. We further investigated variable importance
for the 8 variables included in Model 4 by measuring each
predictor’s contribution as the difference in the Akaike
Information Criterion value between the full model and the
model without that variable (ΔAkaike Information Criterion).
The relative importance weight for each variable was calcu-
lated as the ΔAkaike Information Criterion divided by the sum
of ΔAkaike Information Criterion from the candidate models,
such that the relative importance weight for each variable can
range from 0 to 1 and weights for all 8 variables add up to 1.
The relative importance weight can be considered as the
relative contribution (importance) of each variable to the
model fit, while taking into account the possible intercorre-
lations among predictors. The higher the relative importance
weight is, the more important a variable is to the model fit. To
account for the complex sampling design, all analyses were
performed using “proc survey” commands in SAS software
version 9.4 (SAS Institute Inc, Cary, NC).

Results
The final sample for analysis included 12 351 participants,
who represent �104.4 million Americans. Of these, 53.0%
were female, 77.6% were non-Hispanic whites, 10.8% were
non-Hispanic blacks, and 11.5% were Hispanics. The sociode-
mographic and clinical characteristics within each sex and
race/ethnic group are shown in Table 1. Compared with non-
Hispanic whites, Hispanics and blacks were younger, less
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educated, and had lower income. Compared with whites and
Hispanics, blacks were more likely to have high blood
pressure and be on treatment for hypertension. Blacks and
Hispanics were more likely to have diabetes mellitus. Black
and Hispanic women were more likely than white women to
have been told they were overweight, while white men were
more likely than black or Hispanic men to have been told they
were overweight. Men had higher 10-year ASCVD risk scores
than women, and blacks had higher 10-year ASCVD risk
scores than whites or Hispanics.

Weight Perception and Healthy Lifestyle
Behaviors
Black men and white women were most likely to be normal
weight by BMI (Table 1). Approximately 80%, 84%, and 75% of
white, Hispanic, and black men were overweight or obese by

BMI, while 66%, 81%, and 83% of white, Hispanic, and black
women were overweight or obese by BMI. Participant
responses to perceived weight and healthy lifestyle behaviors
are shown in Table 2. White men were more likely than
Hispanics or black men to consider themselves overweight, to
report a desire to weigh less, and to report having tried to lose
weight in the past year. The proportion of women who
consider themselves overweight was roughly equivalent by
race/ethnicity. However, a slightly higher proportion of white
women reported a desire to weigh less, and having tried to
lose weight in the past year. White men and women were the
most likely to report either excellent or very good diet quality
(healthy diet). There were no differences between men in
likelihood of engaging in vigorous-intensity physical activity,
but white men were more likely to report engaging in
moderate-intensity physical activity. White women were more
likely to report engaging in vigorous- or moderate-intensity

Table 1. Baseline Characteristics of the Study Sample According to Race/Ethnicity and Sex

Males (N=5889) Females (N=6462)

White (N=2864) Hispanic (N=1622) Black (N=1403) P Value White (N=3122) Hispanic (N=1819) Black (N=1521) P Value

Age, y 54.9�0.2 51.7�0.2 53.7�0.2 <0.0001 56.0�0.2 52.7�0.2 54.0�0.3 <0.0001

Education <0.0001 <0.0001

≤High school 1154 (34.9) 1141 (68.0) 778 (53.4) 1252 (34.7) 1258 (66.0) 718 (45.1)

Some college 816 (29.0) 302 (20.3) 386 (28.8) 989 (31.9) 372 (22.3) 506 (34.3)

≥College grad 893 (36.0) 177 (11.7) 238 (17.6) 878 (33.4) 186 (11.7) 297 (20.6)

Income <0.0001 <0.0001

≤$24 999K 632 (13.4) 443 (31.2) 347 (28.1) 822 (18.3) 567 (35.5) 475 (34.9)

$25 to 54 999K 720 (26.4) 504 (37.6) 412 (34.5) 833 (29.6) 549 (35.4) 466 (35.4)

>$55 000K 1160 (60.2) 414 (31.1) 433 (37.4) 1112 (52.1) 403 (29.1) 394 (29.7)

Never married 225 (7.2) 98 (6.8) 200 (16.4) <0.0001 187 (5.5) 134 (7.6) 278 (19.4) <0.0001

High blood pressure* 1153 (37.6) 529 (29.1) 716 (46.1) <0.0001 1271 (37.9) 704 (33.8) 885 (55.2) <0.0001

High cholesterol* 1258 (48.2) 606 (47.0) 526 (41.7) 0.003 1300 (44.3) 727 (44.2) 598 (41.5) 0.3

Diabetes mellitus* 326 (9.7) 273 (15.0) 273 (17.1) <0.0001 291 (7.7) 337 (16.6) 301 (17.8) <0.0001

Overweight* 1061 (37.0) 485 (29.5) 430 (29.9) <0.0001 1310 (40.9) 826 (45.7) 773 (50.8) <0.0001

Smoker 1685 (54.2) 936 (55.2) 811 (54.8) 0.8 1507 (45.5) 523 (28.7) 579 (37.6) <0.0001

BMI, kg/m2 29.2�0.1 29.2�0.1 29.3�0.2 0.8 28.9�0.2 30.4�0.2 32.7�0.2 <0.0001

BMI category <0.0001 <0.0001

Normal weight 616 (20.4) 280 (16.5) 358 (25.1) 1006 (34.4) 319 (18.8) 255 (16.9)

Overweight 1174 (42.6) 750 (46.7) 479 (35.1) 877 (28.7) 626 (34.0) 394 (26.6)

Obese 1035 (37.0) 576 (36.9) 539 (39.7) 1198 (36.9) 857 (47.2) 861 (56.5)

SBP, mm Hg 124.9�0.4 125.5�0.5 130.4�0.7 <0.0001 122.8�0.4 123.3�0.6 128.9�0.5 <0.0001

DBP, mm Hg 73.1�0.3 73.3�0.4 74.4�0.5 0.09 70.3�0.3 69.5�0.4 70.9�0.4 0.04

Treated hypertension 961 (30.1) 381 (19.7) 599 (36.8) <0.0001 1159 (33.9) 563 (25.6) 775 (47.3) <0.0001

10-y ASCVD risk, % 11.8�0.2 10.9�0.3 14.2�0.3 <0.0001 7.4�0.2 5.9�0.2 9.7�0.3 <0.0001

Data are mean+SEM, or N (%). ASCVD indicates atherosclerotic cardiovascular disease; BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
*Indicates a yes response to the question “Has a doctor ever told you that you have the following condition. . .?”
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physical activity than Hispanic or black women. Even after
adjustment for education, income, marital status, and BMI,
Hispanic and black men and women were less likely to
perceive themselves as overweight or report a desire to weigh
less compared with white men and women.

Association of Weight Perception and Healthy
Lifestyle Behaviors With ASCVD Risk Score
Table 3 reexamines the participant responses pertaining to
weight perception and healthy lifestyle behaviors according to
BMI category and ASCVD risk score. Among overweight and
obese participants, white men and women were more likely to
consider themselves overweight, to report a desire to weigh
less, to report a healthy diet, and to report being physically
active. Overweight/obese Hispanic men and women were the
least likely to report having tried to lose weight in the past
year. Among participants with high ASCVD risk, or those who
were overweight/obese in addition to having high ASCVD risk,
similar patterns were observed where white men and women
were more likely to consider themselves overweight, to report
a desire to weigh less, to report a healthy diet, and to report
being physically active. However, among participants with
high ASCVD risk, or those who were overweight/obese in

addition to having high ASCVD risk, there were no differences
based on race/ethnicity or sex in the likelihood of reporting
having tried to lose weight in the past year.

Determinants of Healthy Lifestyle Behaviors
Data from the multivariable regression models are shown in
Table 4. Interaction terms between race and sex were
significant for each fully adjusted model (data not shown).
After adjustment for sociodemographic factors, ASCVD risk
score, and BMI, black women were 33% less likely than white
women to have attempted weight loss in the past year.
Further adjustment for overweight self-perception attenuated
some of the difference in attempted weight loss between
black and white women; however, the association remained
significant. After adjustment for overweight self-perception,
black men were 31% more likely than white men to have
attempted weight loss in the past year. There was no
difference between Hispanics and whites in the likelihood of
attempted weight loss in the past year. Black women were
18% less likely than white women to have engaged in vigorous
or moderate-intensity physical activity after adjustment for
sociodemographic factors and ASCVD risk. However, further
adjustment for BMI eliminated the difference in likelihood of

Table 2. Participant Responses to Questions About Weight Self-Perception and Healthy Lifestyle Behaviors

Males (N=5889) Females (N=6462)

White
(N=2864)

Hispanic
(N=1622)

Black
(N=1403) P Value White (N=3122)

Hispanic
(N=1819)

Black
(N=1521) P Value

Do you consider yourself. . . <0.0001 0.009

Overweight 1639 (59.1) 765 (48.0) 612 (45.0) 2158 (69.5) 1218 (68.4) 1054 (70.0)

Underweight 123 (3.9) 56 (3.2) 104 (7.5) 95 (2.4) 61 (3.0) 63 (4.4)

About right 1095 (37.0) 796 (48.7) 680 (47.5) 862 (28.1) 526 (28.6) 403 (25.6)

Would you like to weigh. . . <0.0001 <0.0001

Less 1845 (67.3) 861 (55.3) 681 (50.2) 2437 (80.0) 1304 (72.8) 1127 (74.9)

More 156 (5.3) 79 (4.8) 163 (12.7) 84 (1.9) 52 (2.7) 88 (5.8)

Stay same 857 (27.4) 680 (40.0) 554 (37.1) 595 (18.1) 455 (24.5) 305 (19.3)

Have tried to lose
weight in the past year?

749 (31.0) 362 (25.9) 322 (28.0) 0.006 1223 (48.8) 686 (44.5) 566 (45.8) 0.017

How healthy is your diet? <0.0001 <0.0001

Excellent 300 (9.4) 121 (7.5) 173 (11.6) 317 (10.2) 116 (6.1) 115 (7.0)

Very good 723 (24.8) 247 (14.5) 281 (18.9) 885 (29.7) 274 (14.6) 266 (17.1)

Good 1211 (43.5) 706 (43.9) 602 (43.3) 1268 (40.6) 746 (40.7) 673 (43.6)

Fair 516 (18.9) 486 (30.0) 278 (21.0) 495 (15.2) 581 (32.4) 366 (24.9)

Poor 112 (3.4) 61 (4.0) 69 (5.3) 156 (4.3) 101 (6.2) 101 (7.4)

Engage in vigorous-intensity
physical activity

610 (24.9) 291 (21.0) 312 (25.8) 0.09 494 (19.1) 184 (12.3) 209 (15.7) 0.0004

Engage in moderate-intensity
physical activity

1299 (48.8) 531 (34.1) 549 (40.1) <0.0001 1487 (52.2) 572 (32.9) 576 (38.5) <0.0001
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engaging in physical activity between black and white women.
In fully adjusted models, Hispanic women were 25% less likely
than white women to have engaged in vigorous or moderate-
intensity physical activity. There was no difference between
men in the likelihood of engaging in physical activity. In fully
adjusted models, black and Hispanic women were 39% and
44% less likely, respectively, than white women, and Hispanic
men were 29% less likely than white men to report a healthy
diet. There was no difference between black and white men in
the likelihood of reporting a healthy diet.

In the fully adjusted models, ASCVD risk and BMI were
significantly associated with weight loss attempts, physical
activity, and healthy diet. Participants with high ASCVD risk
had a lower odds of attempted weight loss in the past year
(odds ratio [OR] 0.78, 95% confidence interval [CI], 0.69–0.88;
P<0.0001), a lower odds of engaging in physical activity (OR
0.82, 95% CI, 0.73–0.91; P=0.0002), and a higher odds of
reporting a healthy diet (OR 1.45, 95% CI, 1.26–1.67;
P<0.0001). Each 1 kg/m2 increase in the BMI was associated
with a higher odds of attempted weight loss in the past year
(OR 1.11, 95% CI, 1.10–1.13; P<0.0001), a lower odds of
engaging in physical activity (OR 0.96, 95% CI, 0.95–0.97:
P<0.0001), and a lower odds of reporting a healthy diet (OR
0.93, 95% CI, 0.92–0.94; P<0.0001). Higher education levels

and higher income were associated with a higher likelihood
for weight loss attempts, physical activity, and healthy diet.
Marital status (never married) was associated with a lower
likelihood of weight loss attempts in the past year and lower
likelihood of healthy diet, but was not associated with
physical activity.

Each variable’s importance in the full model is illustrated in
Figure. Self-perceived overweight, sex, and BMI were the 3
most important variables that contribute to attempted weight
loss among whites and Hispanics, while self-perceived
overweight, BMI, and education were the 3 most important
variables among blacks. Education and BMI are the 2 most
important variables that contribute to being physically active
among all race/ethnicities. Education, BMI, and self-perceived
overweight are the 3 most important variables for reporting a
healthy diet among blacks and Hispanics, while education,
BMI, and ASCVD score were the 3 most important variables
among whites. Notably, ASCVD score is shown to be the third
and fourth contributor for physical activity and diet among
whites and Hispanics, but ranked fifth in importance among
blacks.

We performed a sensitivity analysis to determine whether
the associations between race/ethnicity and healthy behav-
iors were similar in participants with high ASCVD risk. In men

Table 3. Participant Responses to Questions About Weight Self-Perception and Healthy Lifestyle Behaviors in High-Risk
Subgroups

Males Females

White Hispanic Black P Value White Hispanic Black P Value

Overweight or obese (N=9366)

Perception as overweight 1572 (72.5) 742 (56.4) 590 (59.0) <0.0001 1865 (90.8) 1135 (79.0) 1008 (81.2) <0.0001

Desire to weigh less 1730 (80.3) 830 (64.5) 649 (65.5) <0.0001 1935 (94.7) 1182 (81.5) 1053 (84.7) <0.0001

Have tried to lose weight in the past year 694 (37.5) 348 (30.7) 303 (37.8) 0.003 931 (57.9) 629 (51.1) 534 (53.2) 0.0006

Healthy diet 742 (31.6) 273 (19.5) 315 (28.9) <0.0001 681 (33.0) 283 (17.8) 281 (21.6) <0.0001

Physically active 1148 (56.0) 526 (41.0) 490 (50.5) <0.0001 955 (49.8) 503 (35.7) 531 (43.7) <0.0001

ASCVD >7.5% (N=6322)

Perception as overweight 1087 (63.4) 493 (51.6) 446 (44.5) <0.0001 860 (71.5) 335 (60.1) 502 (70.2) 0.002

Desire to weigh less 1190 (69.4) 521 (55.0) 493 (49.7) <0.0001 939 (78.9) 355 (62.9) 520 (72.2) <0.0001

Have tried to lose weight in the past year 465 (30.5) 227 (26.4) 238 (28.3) 0.1 418 (41.7) 174 (36.3) 253 (42.4) 0.2

Healthy diet 688 (35.7) 245 (24.0) 333 (29.8) <0.0001 508 (43.1) 117 (19.1) 186 (24.2) <0.0001

Physically active 853 (51.0) 383 (41.6) 453 (46.2) 0.004 505 (44.3) 165 (30.8) 280 (39.4) 0.002

Overweight or Obese+ASCVD >7.5% (N=4993)

Perception as overweight 1042 (75.1) 477 (59.9) 428 (58.1) <0.0001 778 (88.2) 318 (67.1) 484 (79.5) <0.0001

Desire to weigh less 1128 (81.1) 505 (63.8) 468 (64.4) <0.0001 810 (92.2) 330 (69.2) 496 (80.9) <0.0001

Have tried to lose weight in the past year 431 (35.6) 218 (31.2) 224 (38.1) 0.1 350 (48.9) 167 (41.8) 246 (49.3) 0.1

Healthy diet 520 (33.3) 187 (21.1) 233 (28.8) <0.0001 343 (39.2) 95 (18.2) 141 (21.7) <0.0001

Physically active 686 (51.4) 320 (40.8) 342 (48.4) 0.003 341 (40.7) 140 (30.6) 234 (39.0) 0.04

ASCVD indicates atherosclerotic cardiovascular disease.
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with high ASCVD risk, blacks and Hispanics were 47% (OR
1.47, 95% CI, 1.15–1.89; P=0.002) and 26% (OR 1.26, 95% CI,
1.00–1.60; P<0.05) more likely than whites to report
attempted weight loss. Hispanic men were 35% (OR 0.65,
95% CI, 0.50–0.86; P=0.002) less likely than white men to
report healthy diet. In women with high ASCVD risk, blacks
and Hispanics were 51% (OR 0.49, 95% CI, 0.38–0.63;
P<0.0001) and 61% (OR 0.39, 95% CI, 0.30–0.52; P<0.0001)
less likely than white women to report healthy diet. There
were no differences by race/ethnicity in women in the
likelihood of attempted weight loss. There were no differences
by race/ethnicity in men or women in the likelihood of
physical activity.

Discussion
In this cross-sectional analysis of a nationally representative
sample, we found important differences in the likelihood of
engaging in healthy lifestyle behaviors according to race/

ethnicity and sex. Despite higher BMI and higher ASCVD risk
scores, black women are less likely than white women to have
attempted weight loss, or to report a healthy diet. Despite
higher BMI, Hispanic women are less likely than white women
to engage in physical activity, or to report a healthy diet.
Moreover, in women with ASCVD risk >7.5%, there were even
greater disparities in the likelihood of healthy diet between
blacks and Hispanics compared with whites. Hispanic men are
less likely than white men to report a healthy diet. Although
the relative importance weights differed somewhat according
to race/ethnicity, self-perception of overweight, measured
BMI, and education are important variables in predicting
likelihood of engaging in healthy lifestyle behaviors. These
data suggest that awareness of one’s excess body weight may
be a stronger motivator for healthy lifestyle behaviors than
measured cardiovascular risk.

Our findings must be interpreted with caution, since we
have no information on whether subjects were counseled
specifically on their 10-year risk of ASCVD using available risk

Table 4. Multivariable Logistic Regression for Healthy Lifestyle Practices

Weight Loss Attempt Physically Active Healthy Diet

OR (95% CI) P Value OR (95% CI) P Value OR (95% CI) P Value

Males

Black

Model 1 1.07 (0.88–1.30) 0.5 1.06 (0.86–1.31) 0.6 1.01 (0.87–1.20) 0.8

Model 2 1.07 (0.88–1.30) 0.5 1.08 (0.88–1.33) 0.5 0.99 (0.84–1.17) 0.9

Model 3 1.12 (0.92–1.35) 0.2 1.07 (0.87–1.31) 0.5 0.98 (0.83–1.16) 0.8

Model 4 1.31 (1.08–1.59) 0.006 1.08 (0.88–1.33) 0.5 0.92 (0.77–1.09) 0.3

Hispanic

Model 1 1.03 (0.85–1.23) 0.8 0.96 (0.80–1.15) 0.7 0.69 (0.57–0.83) 0.0001

Model 2 1.02 (0.85–1.22) 0.8 0.91 (0.76–1.09) 0.3 0.72 (0.59–0.87) 0.0008

Model 3 1.07 (0.89–1.30) 0.4 0.92 (0.77–1.10) 0.4 0.73 (0.60–0.88) 0.001

Model 4 1.15 (0.94–1.40) 0.2 0.92 (0.77–1.10) 0.4 0.71 (0.58–0.86) 0.0004

Females

Black

Model 1 0.97 (0.84–1.11) 0.6 0.80 (0.65–0.98) 0.03 0.56 (0.48–0.67) <0.0001

Model 2 0.97 (0.84–1.11) 0.6 0.82 (0.67–1.00) 0.05 0.55 (0.46–0.65) <0.0001

Model 3 0.67 (0.58–0.78) <0.0001 0.93 (0.75–1.14) 0.5 0.66 (0.55–0.79) <0.0001

Model 4 0.79 (0.67–0.93) 0.0047 0.93 (0.75–1.14) 0.5 0.61 (0.51–0.73) <0.0001

Hispanic

Model 1 1.03 (0.89–1.21) 0.7 0.75 (0.60–0.94) 0.01 0.51 (0.43–0.61) <0.0001

Model 2 1.02 (0.87–1.19) 0.8 0.72 (0.57–0.89) 0.003 0.54 (0.45–0.65) <0.0001

Model 3 0.88 (0.74–1.04) 0.1 0.74 (0.60–0.93) 0.0085 0.59 (0.49–0.72) <0.0001

Model 4 0.95 (0.80–1.13) 0.5 0.75 (0.60–0.93) 0.009 0.56 (0.47–0.69) <0.0001

White race is the reference group. Model 1=adjusted for education, income, and marital status (never married). Model 2=model 1+ASCVD risk score. Model 3=model 2+body mass index.
Model 4=model 3+self-perception as overweight. ASCVD indicates atherosclerotic cardiovascular disease; CI, confidence interval; OR, odds ratio.
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scores. However, any history of cardiovascular risk factors
was defined by subjects being told so by a doctor or other
health professional. So although we cannot definitively
conclude that healthy behaviors were poorer in Hispanics
and black women despite a higher “unknown” calculated risk
score, our findings highlight that patients’ motivation for
healthy behaviors may be based more on measured weight
and self-perception as overweight or obese. Indeed, prior
studies in women have shown that increased knowledge and
awareness of CVD risk factors does not necessarily translate
into healthier lifestyle behaviors.11,12 Thus, in the setting of a
growing obesity epidemic, it is crucial that health

professionals continue to educate patients about heathy
BMI and body image to motivate engagement in healthy
lifestyle behaviors.

Multiple prior studies have demonstrated that desired weight
and weight self-perceptions vary by race/ethnicity and sex.
These differences are likely related to important cultural
differences in body image ideals and comparisons within an
individual’s social circles. For instance,Maynard et al found that
Hispanic men have a lower desired body weight as compared
with white and black men, while black women have a much
higher desired body weight than white or Hispanic women.13

Langellier et al used data from 37 050 adult NHANES

Figure. The relative importance of variables included in the full model is shown in whites (A), Hispanics (B), and blacks (C). Importance is
measured as the difference in the Akaike Information Criterion value between the full model and the model without that specific variable, scaled
to provide a weight for each variable that ranges from 0 to 1. ASCVD indicates atherosclerotic cardiovascular disease; BMI, body mass index.
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participants to examine race/ethnic differences in weight self-
perceptions and how those differences have changed over time
in the setting of the obesity epidemic.14 Despite significant
increases in mean BMI and prevalence of overweight and
obesity, blacks became even less likely to perceive themselves
as overweight compared with whites in the setting of the obesity
epidemic, resulting in worsening disparities in weight self-
perception over time. There were smaller differences in
overweight self-perceptions between US-born Mexican Ameri-
can men and women compared with whites. These findings are
similar to ours, in that both black and Hispanic men and women
were less likely to perceive themselves as overweight or report a
desire to weigh less compared with white men and women.
Compared with Langellier et al, we may have found larger
differences in weight self-perception between Hispanics and
whites because we limited our sample to older adults, and prior
studies15 have documented that overweight self-perception is
age dependent.

Prior studies have also demonstrated conflicting results on
whether awareness of one’s cardiovascular risk profile
influences healthy lifestyle behaviors. Ramirez et al examined
how CVD risk factors influenced individuals’ perceived need to
improve their health and adopt healthy lifestyle behaviors in
45 443 Canadian residents.16 Smoking, obesity, and low
physical activity were most strongly associated with perceived
need to improve health behaviors, while hypertension and
diabetes mellitus had no association. Importantly, �20% of
those at highest cardiac risk did not have a perceived need to
improve their lifestyle. Similarly, V€ah€asarja et al found that
physical inactivity and obesity were associated with perceived
need to change health behavior in 10 149 Finnish men and
women, but that smoking, hypertension, and dyslipidemia
were not associated with a need to change.17 Koniak-Griffin
et al randomized Hispanic women (N=90) to an intervention
designed to improve knowledge of risk factors for CVD and
skills to improve healthy lifestyle behaviors.12 Despite a
significant improvement in heart disease knowledge after the
intervention, there was no significant association between
knowledge scores and overall dietary habits, BMI, or physical
activity. In our study, CVD risk factors as measured by a
higher ASCVD risk predicted a lower odds of attempted
weight loss and physical activity, but a higher odds of healthy
diet. Although these associations did not appear to differ by
race/ethnicity, there was an even lower likelihood for black
women and Hispanics to report healthy diet. It is unclear
whether subjects with more cardiovascular risk factors
perceive themselves as being unable to exercise because of
physical or functional limitations. However, since physical
activity is recommended in older adults and those with
chronic medical conditions,18 it is important to continue to
counsel patients on the importance of physical activity and
other maneuvers to control excess weight.

Similar to our findings, multiple other analyses have
confirmed lower prevalence of physical activity and healthy
diet among race/ethnic minorities.19,20 In addition to differ-
ences in weight perception, other barriers may be present
that negatively impact these and other healthy lifestyle
practices in minority groups. Powell et al documented that
commercial physical activity–related facilities were less likely
to be present in lower-income neighborhoods and in neigh-
borhoods with higher proportions of blacks, Hispanics, and
other race/ethnic minorities.21 Morland et al confirmed that
low-income and predominantly black neighborhoods have
fewer supermarkets or specialty food stores than high-income
or predominantly white neighborhoods.22 Interestingly, we
found that black men were more likely than white men to have
engaged in weight loss attempts. Likewise, Gavin et al found
that among adults with diabetes mellitus, black and Hispanic
men were more likely than white men to report physical
activity.23

There are some important limitations to our findings that
are worth noting. The Pooled Cohort risk equation was
validated in a cohort primarily composed of blacks and whites.
Since the estimated 10-year risk of ASCVD is generally lower
in Hispanics,1 use of the risk equation may overestimate risk
for this population.5 Still, we felt it was important to include
Hispanics in our analysis since this group is at such high risk
of obesity and unhealthy lifestyle behaviors. Although we used
the ASCVD risk score as an aggregate estimate of cardiovas-
cular risk, NHANES participants were not counseled on their
cardiovascular risk per se. Thus, it is impossible to infer that
knowledge of their ASCVD risk score has anything to do with
their likelihood of engaging in healthier behaviors. However,
participants were aware of their individual risk factors as told
to them by a healthcare professional. Finally, all questionnaire
data are based on self-report and are subject to recall bias.
Dietary assessment is particularly error prone, and prior
studies have identified important race and sex differences in
dietary recall,24 suggesting that even well-validated dietary
questionnaires may have limited accuracy to assess nutrient
intake among minority women. Similarly, smoking history was
assessed based on participants reporting having smoked at
least 100 cigarettes in their life. However, this definition
would miss “causal smokers” who had smoked <100
cigarettes in their life.

In summary, we confirmed important differences in the
likelihood of engaging in healthy lifestyle behaviors in race/
ethnic minorities despite a higher burden of CVD risk factors.
These differences were more pronounced in women than in
men, and the associations between race/ethnicity and
healthy lifestyle behaviors were influenced more strongly by
BMI and weight perception than by ASCVD risk. Given that
healthy lifestyle behaviors are associated with lower CVD risk,
it is crucial to provide culturally sensitive recommendations,

DOI: 10.1161/JAHA.117.008250 Journal of the American Heart Association 9

Race/Ethnicity ASCVD Risk and Healthy Behaviors Morris et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



particularly in high-risk populations, in order to continue to
improve CVD risk.
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