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IN THE LAST DECADES, THE US HIS-
panic and Latino population has
increased dramatically, now com-
prising the nation’s largest minor-

ity group.1 Cardiovascular diseases
(CVDs) are leading causes of mortality
among Hispanic/Latino individuals in
the United States,2 and this relatively
young ethnic group is at high risk of
future CVD morbidity and mortality
as it ages. Evidence also suggests that
CVD risk factors and disease rates may
vary considerably among Hispanic/
Latino groups. Risk for CVDs among Hispanic/Latino individuals has been

reported to differ by degree of accul-
turation and duration of residence in
the United States.3-7See also pp 1768 and 1804.
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Context Major cardiovascular diseases (CVDs) are leading causes of mortality among
US Hispanic and Latino individuals. Comprehensive data are limited regarding the preva-
lence of CVD risk factors in this population and relations of these traits to socioeco-
nomic status (SES) and acculturation.

Objectives To describe prevalence of major CVD risk factors and CVD (coronary
heart disease [CHD] and stroke) among US Hispanic/Latino individuals of different
backgrounds, examine relationships of SES and acculturation with CVD risk profiles
and CVD, and assess cross-sectional associations of CVD risk factors with CVD.

Design, Setting, and Participants Multicenter, prospective, population-based His-
panicCommunityHealthStudy/StudyofLatinos including individualsofCuban(n=2201),
Dominican (n=1400), Mexican (n=6232), Puerto Rican (n=2590), Central American
(n=1634),andSouthAmericanbackgrounds(n=1022)aged18to74years.Analysesinvolved
15 079 participants with complete data enrolled between March 2008 and June 2011.

Main Outcome Measures Adverse CVD risk factors defined using national guide-
lines for hypercholesterolemia, hypertension, obesity, diabetes, and smoking. Preva-
lence of CHD and stroke were ascertained from self-reported data.

Results Age-standardized prevalence of CVD risk factors varied by Hispanic/Latino
background; obesity and current smoking rates were highest among Puerto Rican par-
ticipants (for men, 40.9% and 34.7%; for women, 51.4% and 31.7%, respectively);
hypercholesterolemia prevalence was highest among Central American men (54.9%)
and Puerto Rican women (41.0%). Large proportions of participants (80% of men,
71% of women) had at least 1 risk factor. Age- and sex-adjusted prevalence of 3 or
more risk factors was highest in Puerto Rican participants (25.0%) and significantly
higher (P� .001) among participants with less education (16.1%), those who were
US-born (18.5%), those who had lived in the United States 10 years or longer (15.7%),
and those who preferred English (17.9%). Overall, self-reported CHD and stroke preva-
lence were low (4.2% and 2.0% in men; 2.4% and 1.2% in women, respectively). In
multivariate-adjusted models, hypertension and smoking were directly associated with
CHD in both sexes as were hypercholesterolemia and obesity in women and diabetes
in men (odds ratios [ORs], 1.5-2.2). For stroke, associations were positive with hy-
pertension in both sexes, diabetes in men, and smoking in women (ORs, 1.7-2.6).

Conclusion Among US Hispanic/Latino adults of diverse backgrounds, a sizeable
proportion of men and women had adverse major risk factors; prevalence of adverse
CVD risk profiles was higher among participants with Puerto Rican background, lower
SES, and higher levels of acculturation.
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Existing research on CVD risk fac-
tors amongHispanic/Latinogroups in the
United States has largely involved Mexi-
can-American individuals.2,8-10 The few
studies that have attempted to examine
differences in CVD risk factors within
this heterogeneous population have been
limited to a few Hispanic/Latino
groups11,12 or small sample sizes.13,14

This report expands the literature on
Hispanic/Latino health by describing the
prevalence of 5 major, readily mea-
sured biomedical CVD risk factors (high
serum cholesterol and blood pressure
levels, obesity, hyperglycemia/diabetes,
cigarette smoking), adverse CVD risk
profiles (combinations of CVD risk fac-
tors; ie, any 1 only, any 2 only, or �3 risk
factors), and CVD (coronary heart dis-
ease [CHD] and stroke) among US His-
panic/Latino adults of diverse back-
grounds. Relationships of socioeconomic
status (SES), acculturation, and life-
style factors with adverse CVD risk fac-
tor profiles and CVD were examined, and
cross-sectional associations of CVD risk
factors with self-reported CVD were as-
sessed using data from the landmark His-
panic Community Health Study/Study of
Latinos (HCHS/SOL).

METHODS
The HCHS/SOL is a population-based
cohort study designed to examine risk
and protective factors for chronic dis-
eases and to quantify morbidity and
mortality prospectively. Details of the
sampling methods and design have
been published.15,16 Briefly, between
March 2008 and June 2011, the HCHS/
SOL examined 16 415 self-identified
Hispanic/Latino persons aged 18 to 74
years recruited from randomly se-
lected households in 4 US communi-
ties (Bronx, New York; Chicago, Illi-
nois; Miami, Florida; San Diego,
California). Households were selected
using a stratified 2-stage area probabil-
ity sample design.15 Census block
groups were randomly selected in the
defined community areas of each field
center, and households were ran-
domly selected in each sampled block
group. Households were screened for
eligibility, and Hispanic/Latino per-

sons aged 18 to 74 years were selected
in each household agreeing to partici-
pate. Oversampling occurred at each
stage, with block groups in areas of His-
panic/Latino concentration, house-
holds associated with a Hispanic/
Latino surname, and persons aged 45
to 74 years selected at higher rates than
their counterparts. Sampling weights
were generated to reflect the probabili-
ties of selection at each stage. The
HCHS/SOL included participants from
Cuban, Dominican, Mexican, Puerto Ri-
can, Central American, and South
American backgrounds. The study was
approved by institutional review boards
at each participating institution; writ-
ten informed consent was obtained
from all participants.

Examination Methods

Participants were asked to fast and re-
frain from smoking for 12 hours prior
to the examination and to avoid vigor-
ous physical activity the morning of the
visit. Height was measured to the near-
est centimeter and body weight to the
nearest 0.1 kg. Body mass index (BMI)
was calculated as weight in kilograms di-
vided by height in meters squared. Af-
ter a 5-minute rest period, 3 seated blood
pressure measurements were obtained
with an automatic sphygmomanom-
eter; the second and third readings were
averaged. Blood samples, including
plasma glucose (fasting and after a
2-hour oral glucose load) were col-
lected according to standardized proto-
cols. Total serum cholesterol was mea-
sured using a cholesterol oxidase
enzymatic method and high-density li-
poprotein (HDL) cholesterol with a di-
rect magnesium/dextran sulfate method.
Plasma glucose was measured using a
hexokinase enzymatic method (Roche
Diagnostics). Low-density lipoprotein
(LDL) cholesterol was calculated using
the Friedewald equation.17 Hemoglo-
bin A1c (HbA1c) was measured using a
Tosoh G7 Automated HPLC Analyzer
(Tosoh Bioscience).

Information was obtained by ques-
tionnaires on demographic factors, SES
(education and income), accultura-
tion (including years of residence in the

United States, generational status, and
language preference), cigarette smok-
ing, physical activity (moderate/heavy
intensity work and leisure activities in
a typical week), and medical history.
Participants were instructed to bring all
prescription and nonprescription medi-
cations taken in the past month. Di-
etary intake was ascertained by two 24-
hour dietary recalls administered 6
weeks apart. A diet score was calcu-
lated by assigning participants a score
of 1 to 5 according to sex-specific quin-
tile of daily intake of saturated fatty ac-
ids, potassium, calcium, and fiber (with
5 the most favorable quintile). The 4
scores were summed and the highest 40
percentile considered a healthier diet.18

Risk Factors, CHD, and Stroke

Major CVD risk factors were defined
based on current national guidelines. Hy-
percholesterolemia and dyslipidemia
were defined as total cholesterol 240
mg/dL or greater, LDL cholesterol 160
mg/dL or greater, or HDL cholesterol less
than 40 mg/dL (for persons with and
without diabetes) or receiving choles-
terol-lowering medication.19 Hyperten-
sion was a systolic blood pressure 140
mm Hg or greater, diastolic blood pres-
sure 90 mm Hg or greater, or receiving
antihypertensive medication.20 Obesity
was defined as a BMI of 30.0 or greater.21

Diabetes mellitus was a fasting plasma
glucose 126 mg/dL or greater, 2-hour-
postload plasma glucose 200 mg/dL or
greater, an HbA1c 6.5% or greater, or use
of antihyperglycemic medications.22

Smoking was defined as currently smok-
ingcigarettes. (Toconvert total,LDL,and
HDL cholesterol to mmol/L, multiply by
0.0259; to convert glucose to mmol/L,
multiply by 0.0555.)

Prevalent CHD was defined as self-
reported history of myocardial infarc-
tion, coronary bypass surgery, bal-
loon angioplasty, or stent placement in
coronary arteries. Prevalence of stroke
was ascertained from self-reported his-
tory of stroke.

Statistical Analyses

All reported values (means, preva-
lence, and odds ratios [ORs]) were
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weighted to adjust for sampling prob-
ability and nonresponse.15,16 Descrip-
tive characteristics, age-standardized to
the year 2010 US population, were com-
puted by sex and for all participants by
Hispanic/Latino background. Addi-
tional analyses age-standardized to the
year 2000 US population were also con-
ducted. Mean levels and prevalence of
individual risk factors, adverse CVD risk
profiles (ie, presence of 0, any 1 only,
any 2 only, any �3 risk factors), and
self-reported CVD were computed by
sex and by Hispanic/Latino group.
Prevalence was also assessed of vari-
ous combinations of risk factors, and
self-reported CHD and stroke strati-
fied by age and sex. Survey-specific pro-
cedures were used to compute 95% con-
fidence intervals to account for the
2-stage sampling design, stratifica-
tion, and clustering. Comparisons
across Hispanic/Latino groups were per-
formed using the overall Wald test.

Age- and sex-adjusted prevalence of
adverse CVD risk profiles and self-
reported CHD and stroke were calcu-
lated for the total cohort by age group
(sex-adjusted only), sex (age-adjusted
only), SES, acculturation, and lifestyle
factors. Similar analyses were done for
individual risk factors.

Logistic regression analyses were used
to examine associations of CVD risk fac-
tors with CHD and stroke prevalence for
men and women separately. Models were
adjusted for age only (model 1); age plus
all other major CVD risk factors (model
2); and all variables in model 2 plus edu-
cation, annual family income, Hispanic/
Latino background, language preference,
nativity (US-born), Short Accultura-
tion Scale for Hispanics (SASH) score,
physical activity, diet (model 3). Age,
years of education, years resided in the
United States, and SASH score were con-
tinuousvariables, and the remainingvari-
ables were categorical. Odds ratios with
95% CIs were computed. All statistical
tests were 2-sided at a significance level
of .05. No adjustments were made for
multiple comparisons. All analyses
were performed using SAS version 9.2
(SAS Institute) and SUDAAN release
10.0.0 (RTI).

RESULTS
Household-level response rate was
33.5%. Of 39 384 individuals who were
screened and selected and who met eli-
gibility criteria, 41.7% were enrolled,
representing 16 415 persons from 9872
households.

Of the 16 415 HCHS/SOL partici-
pants, 772 were excluded from analy-
ses here because of missing data on total
cholesterol (n=16), BMI (n=48), ciga-
rette smoking (n=39), self-reported
CHD (n=19), stroke (n=9), or other
covariates (n=641). In addition, 9 par-
ticipants 75 years and older and 555
participants who did not self-identify
as any of the 6 aforementioned His-
panic/Latino groups were excluded.
Thus, these analyses are based on data
from 15 079 participants (5979 men;
9100 women).

Participant Characteristics

Mean baseline ages standardized to year
2010 US population were similar in all
Hispanic/Latino groups (range 43 to
~44 years) (TABLE 1). About 15% of the
sample had a college degree, and 37%
had annual family income between
$20 000 and $50 000. Approximately
51% were married or living with a part-
ner. Seventy percent had lived in the
United States for 10 or more years.
Spanish was the preferred language for
the majority (78%). These demo-
graphic characteristics varied across
Hispanic/Latino groups. Sex-specific
and other characteristics are de-
scribed in eTable 1 and eTable 2 (avail-
able at http://www.jama.com).

Prevalence of Major CVD Risk
Factors

The overall prevalence of hypercholes-
terolemia was 52% among men and
ranged from 48% (Dominican and
Puerto Rican men) to 55% (Central
American men). In women, preva-
lence of hypercholesterolemia was 37%
and ranged from 31% (South Ameri-
can women) to 41% (Puerto Rican
women) (TABLE 2).

Overall, 25% of men had hyperten-
sion; hypertension prevalence was high-
est among Dominican men. Hyperten-

sion prevalence overall among women
was 24%. The prevalence of hyperten-
sion ranged from 16% (South Ameri-
can women) to 29% (Puerto Rican
women) (Table 2).

About 37% of men were obese; preva-
lence of obesity ranged from 27%
(South American men) to 41% (Puerto
Rican men). Among women, overall
prevalence of obesity was 43%. Preva-
lence of obesity was highest among
Puerto Rican women (Table 2).

Overall, 17% of men and women
had diabetes. Prevalence ranged from
10% in South American men and
women to 19% in Mexican men and
women and Puerto Rican women
(Table 2).

About 26% of men were current
smokers, with highest prevalence of
smoking among Puerto Rican men.
Overall, current smoking prevalence in
women was low (15%). However, 32%
of Puerto Rican women and 21% of Cu-
ban women were current smokers
(Table 2).

Mean levels of individual risk fac-
tors varied by Hispanic/Latino group
(eTable 3 and eTable 4). For example,
among men, those of Central Ameri-
can background had the highest mean
level of total cholesterol, and those of
Central and South American back-
grounds had higher mean levels of LDL
cholesterol compared with others.
Among women, those of Cuban and
Central American background had
higher mean total cholesterol levels than
other groups; Cuban women also had
the highest average level of LDL
cholesterol.

About 15% of men and women
were currently using an antihyper-
tensive medication. Use of antihyper-
tensive medications was highest
among Dominican men; in women,
antihypertensive medication use was
higher among those of Puerto Rican
and Domin i can backgrounds .
Dominican and Mexican men and
Puerto Rican women had the highest
rate of antihyperglycemic medication
use (eTable 3 and eTable 4).

When analyses were repeated on the
whole sample without exclusions other
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Table 1. Descriptive Characteristics for All Participants and by Hispanic/Latino Group (Age Standardized)a

Characteristic

% (95% CI)

All
(N = 15 079)

Cuban
(n = 2201)

Dominican
(n = 1400)

Mexican
(n = 6232)

Puerto Rican
(n = 2590)

Central
American
(n = 1634)

South American
(n = 1022)

Women, No. 9100 1167 920 3895 1523 986 609

Age, mean, yb 43.2 (43.1-43.3) 43.5 (43.3-43.7) 43.1 (42.9-43.3) 43.0 (42.9-43.2) 43.2 (43.0-43.4) 43.4 (43.2-43.6) 43.2 (42.9-43.4)

Educationb

�High school 35.3 (33.8-36.8) 21.2 (19.2-23.4) 40.2 (36.9-43.6) 41.5 (38.9-44.2) 35.7 (32.8-38.8) 40.1 (36.9-43.5) 24.0 (20.4-28.0)

High school graduate 27.4 (26.4-28.5) 30.9 (28.2-33.7) 22.3 (19.0-25.9) 26.9 (25.4-28.5) 28.0 (25.8-30.4) 24.4 (21.7-27.2) 26.8 (23.5-30.4)

Some college 22.0 (20.9-23.1) 27.7 (25.1-30.5) 21.9 (19.2-24.9) 19.2 (17.7-20.9) 21.7 (19.1-24.5) 20.6 (17.8-23.8) 26.8 (23.4-30.4)

College degree 15.3 (14.0-16.6) 20.2 (17.5-23.2) 15.6 (13.4-18.1) 12.4 (10.2-14.9) 14.5 (12.6-16.7) 14.8 (12.6-17.4) 22.4 (19.3-25.9)

Annual family income, $b

�20 000 42.6 (40.9-44.3) 45.1 (42.3-48.0) 50.9 (47.0-54.7) 38.0 (35.2-40.9) 44.0 (40.6-47.5) 47.3 (43.4-51.2) 40.3 (36.1-44.6)

20 000-50 000 37.3 (36.1-38.5) 31.4 (28.6-34.4) 32.4 (29.2-35.8) 42.2 (40.4-44.0) 33.6 (30.4-36.9) 34.6 (31.2-38.2) 40.0 (36.3-43.9)

�50 000 11.4 (10.1-12.9) 8.2 (6.3-10.7) 7.2 (5.3-9.5) 14.0 (11.7-16.6) 14.0 (11.9-16.4) 7.2 (5.6-9.3) 11.6 (9.3-14.4)

Not reported 8.7 (8.0-9.4) 15.3 (13.2-17.5) 9.5 (7.8-11.6) 5.9 (5.1-6.7) 8.4 (7.1-9.9) 10.9 (9.1-12.9) 8.0 (6.0-10.7)

Marital statusb

Single 31.0 (29.9-32.1) 30.0 (27.6-32.4) 41.1 (37.9-44.4) 23.3 (21.9-24.8) 45.6 (42.5-48.8) 34.2 (31.4-37.1) 29.5 (26.5-32.7)

Married or living with a
partner

51.1 (49.6-52.5) 50.3 (47.3-53.2) 39.8 (36.2-43.5) 61.3 (59.2-63.3) 34.9 (31.9-38.1) 47.8 (44.6-51.1) 50.4 (46.5-54.3)

Separated, divorced, or
widowed

18.0 (17.0-18.9) 19.8 (17.9-21.7) 19.1 (16.5-22.0) 15.4 (14.1-16.9) 19.5 (17.2-21.9) 18.0 (15.8-20.4) 20.1 (17.4-23.1)

US residence �10 yb 69.5 (67.6-71.4) 45.1 (41.1-49.1) 73.6 (70.0-76.9) 73.2 (71.1-75.3) 92.7 (90.9-94.2) 62.6 (58.8-66.3) 53.9 (49.4-58.3)

Immigrant generational statusb

First 78.5 (77.1-79.8) 90.9 (88.4-93.0) 86.9 (83.8-89.5) 77.8 (75.9-79.6) 49.6 (47.1-52.2) 93.4 (91.1-95.1) 94.1 (91.8-95.8)

Second or higher 21.5 (20.2-22.9) 9.1 (7.0-11.6) 13.1 (10.5-16.2) 22.2 (20.4-24.1) 50.4 (47.8-52.9) 6.6 (4.9-8.9) 5.9 (4.2-8.2)

Language preferenceb

Spanish 77.5 (75.9-79.0) 91.9 (88.9-92.9) 80.4 (76.8-83.7) 81.4 (79.6-83.1) 42.7 (39.4-46.2) 89.0 (86.0-91.4) 89.9 (87.1-92.1)

English 22.5 (21.0-24.1) 8.9 (7.1-11.1) 19.6 (16.3-23.2) 18.6 (16.9-20.4) 57.3 (53.8-60.6) 11.0 (8.6-14.0) 10.1 (7.9-12.9)

Health insuranceb 50.9 (49.2-52.5) 40.0 (37.1-43.0) 72.3 (68.4-75.9) 44.7 (42.4-46.9) 77.3 (74.5-79.9) 34.4 (30.8-38.2) 41.9 (37.6-46.3)

Physical activity, higher 40%b,c 39.1 (37.9-40.2) 29.7 (27.3-32.3) 37.1 (33.1-41.2) 42.1 (40.3-43.8) 41.1 (38.3-44.0) 43.2 (40.1-46.2) 37.0 (33.1-41.1)

Diet score, higher 40%b,d 46.1 (44.2-48.0) 36.2 (33.6-38.9) 19.6 (17.0-22.5) 69.2 (67.3-71.0) 18.9 (16.6-21.3) 39.5 (36.2-43.0) 40.7 (36.8-44.7)
aValues (except No. of women) are weighted for study design and nonresponse and age standardized to Census 2010 US population.
bP� .001.
cHigher sex-specific 40% of mean total physical activity.
dDiet score was calculated by assigning participants a score of 1-5 according to their sex-specific quintile of daily intake of saturated fatty acids, potassium, calcium, and fiber, with

5 representing the most favorable quintile (ie, lowest quintile of intake for saturated fatty acids and highest quintile of intake for potassium, calcium, and fiber). The 4 scores were
summed and the higher 40 percentile considered a healthier diet.

Table 2. Prevalence of Cardiovascular Disease Risk Factors for All Participants and by Hispanic/Latino Group and Sex (Age Standardized)a

Characteristicb

% (95% CI)

All Cuban Dominican Mexican Puerto Rican
Central

American South American

Men, No. 5979 1034 480 2337 1067 648 413
Hypertensionc 25.4 (24.1-26.7) 28.9 (26.6-31.4) 32.6 (28.2-37.4) 21.4 (19.1-24.0) 27.4 (24.5-30.5) 25.0 (21.8-28.5) 19.9 (16.0-24.4)
Hypercholesterolemia 51.7 (50.1-53.3) 53.7 (50.3-57.1) 47.6 (42.3-52.9) 53.9 (51.4-56.3) 48.2 (43.8-52.6) 54.9 (50.5-59.1) 52.2 (45.3-58.9)
Obesityc 36.5 (34.7-38.3) 33.6 (30.2-37.3) 38.6 (33.1-44.5) 36.8 (33.9-39.8) 40.9 (36.8-45.1) 32.7 (28.7-36.9) 26.8 (22.4-31.9)
Diabetes mellitusc 16.7 (15.5-17.9) 13.2 (11.3-15.3) 18.2 (15.0-21.9) 19.3 (17.0-21.8) 16.2 (14.0-18.7) 16.3 (13.1-20.1) 10.1 (7.2-14.1)
Smokingc 25.7 (24.1-27.4) 31.1 (27.6-34.8) 11.1 (7.7-15.7) 23.1 (20.8-25.7) 34.7 (30.7-38.9) 19.9 (16.4-24.0) 15.1 (11.0-20.4)

Women, No. 9100 1167 920 3895 1523 986 609
Hypertensionc 23.5 (22.4-24.5) 26.4 (24.5-28.3) 26.1 (23.2-29.3) 19.5 (17.8-21.3) 29.1 (26.4-31.9) 25.6 (22.9-28.4) 15.9 (13.2-19.0)
Hypercholesterolemiad 36.9 (35.6-38.3) 37.5 (33.8-41.4) 33.1 (29.7-36.6) 36.2 (30.4-38.4) 41.0 (36.9-45.1) 39.4 (35.4-43.5) 31.4 (27.3-35.8)
Obesityc 42.6 (41.0-44.2) 38.9 (35.3-42.7) 42.5 (37.8-47.2) 41.5 (38.8-44.2) 51.4 (47.6-55.1) 41.6 (37.9-45.4) 30.8 (26.0-36.0)
Diabetes mellitusc 17.2 (16.3-18.3) 13.9 (12.0-16.0) 18.0 (15.4-21.0) 18.5 (16.8-20.2) 19.4 (17.0-22.1) 17.9 (15.0-21.3) 9.8 (7.8-12.3)
Smokingc 15.2 (14.1-16.5) 21.2 (18.6-24.0) 11.7 (8.3-16.4) 10.0 (8.3-11.9) 31.7 (28.3-35.2) 8.7 (6.7-11.2) 11.3 (8.6-14.8)

aValues (except No.) weighted for survey design and nonresponse and age standardized to Census 2010 US population.
bHypertension was defined as systolic blood pressure �140 mm Hg, diastolic blood pressure �90 mm Hg, or receiving treatment. Hypercholesterolemia was defined as total

cholesterol �240 mg/dL, high-density lipoprotein cholesterol �40 mg/dL, low-density lipoprotein cholesterol �160 mg/dL, or receiving treatment. Obesity was defined as a body
mass index �30, calculated as weight in kilograms divided by height in meters squared. Diabetes mellitus was defined as fasting glucose �126 mg/dL, 2-hour-postload plasma
glucose �200 mg/dL, hemoglobin A1c �6.5%, or use of diabetes medications. Smoking was defined as currently smoking cigarettes. (To convert total, LDL, and HDL cholesterol
to mmol/L, multiply by 0.0259; to convert glucose to mmol/L, multiply by 0.0555.)

cP� .001.
dP� .01.
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than missing data for the major CVD
risk factors, prevalences were almost
identical to those in Table 2.

Prevalence rates age-standardized to
year 2000 US population were slightly
lower (~1 percentage point) than rates
reported earlier in this section.

CVD Risk Profiles
and Self-reported CVD

Overall, 31% of men had an adverse level
of any 1 major risk factor only (most
commonly hypercholesterolemia); 28%
and 21% had any 2 only or 3 or more
risk factors (FIGURE 1). Prevalence of
3 or more risk factors was highest
among Puerto Rican men and lowest
among South American men. Among
women, 30% had 1 risk factor only
(most commonly obesity); 23% and

17% had any 2 or 3 or more risk fac-
tors (Figure 1). Prevalence of 3 or more
risk factors was highest among Puerto
Rican women and lowest among South
American women. Specific combina-
tions of individual risk factors by sex
are shown in eTable 5 and eTable 6.

The overall prevalence of CHD and
stroke was, respectively, 4% and 2% for
men and 2% and 1% for women. Preva-
lenceofCHDwashighest amongPuerto
Rican men and women and Cuban and
Dominicanmen(5%);self-reportedstroke
washighest forDominicanmen(4%)and
Puerto Rican women (2%) (eTable 7).

A significantly higher proportion of
men than women, and those aged 65
to 74 years compared with younger per-
sons had 3 or more risk factors
(TABLE 3). Prevalence of 3 or more

risk factors was significantly higher
(P� .001) with lower education or in-
come. In general, participants with
lower income or education had higher
rates of smoking, diabetes, obesity, and
hypercholesterolemia (eTable 8). Com-
pared with those who were less accul-
turated (ie, were foreign-born or first-
generation immigrants, had lived in the
United States �10 years, or for whom
Spanish was the preferred language),
more acculturated participants had
higher prevalence of 3 or more risk fac-
tors. In sensitivity analyses excluding
Puerto Rican participants (the most ac-
culturated group who also had the high-
est prevalence of multiple risk fac-
tors), the magnitude of difference in
prevalence of 3 or more risk factors by
acculturation level was slightly lower;

Figure 1. Prevalence of Adverse Cardiovascular Disease Risk Profiles for All Participants and by Hispanic/Latino Group and Sex
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Risk factors were hypercholesterolemia (serum total cholesterol �240 mg/dL or taking cholesterol-lowering medication), hypertension (systolic blood pressure
�140 mm Hg or diastolic blood pressure �90 mm Hg or taking antihypertensive medication), obesity (body mass index �30, calculated as weight in kilograms
divided by height in meters squared), diabetes mellitus (use of diabetes medication, fasting glucose �126 mg/dL, 2-hour-postload plasma glucose �200 mg/dL, or
hemoglobin A1c �6.5%), and smoking (current cigarette smoker). Values were weighted for survey design and nonresponse and adjusted for age. Error bars indi-
cate 95% CI.
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Table 3. Number of Adverse CVD Risk Factors and Prevalence of Self-reported CVD (CHD and Stroke) by Age, Education, Income,
Acculturation, and Lifestyle Factors Among Hispanic/Latino Participants (Age and Sex Adjusted)a

Characteristic

% (95% CI)

No Risk Factorsb 1 Risk Factorb 2 Risk Factorsb �3 Risk Factorsb CHD Stroke

Age groupa

18-44 35.8 (34.0-37.7)c 33.8 (32.2-35.5) 21.5 (20.1-22.9)c 8.9 (8.0-9.8)c 0.7 (0.5-1.2)c 0.6 (0.4-0.9)d

45-64 14.0 (12.9-15.3) 30.1 (28.6-31.7) 29.0 (27.5-30.6) 26.8 (25.2-28.5) 4.5 (3.9-5.2) 2.0 (1.6-2.5)

65-74 6.5 (4.7-8.8) 18.0 (15.2-21.1) 32.5 (28.7-36.5) 43.1 (39.4-46.8) 9.0 (7.2-11.3) 4.3 (3.2-5.8)

Sexa

Male 19.4 (17.8-21.1)c 34.1 (32.3-36.0) 29.2 (27.5-31.0)c 17.2 (15.8-18.8)c 2.0 (1.5-2.6)c 1.2 (0.8-1.7)d

Female 30.4 (28.9-32.0) 33.5 (31.9-35.1) 23.7 (22.3-25.2) 12.4 (11.5-13.4) 1.1 (0.8-1.5) 0.7 (0.5-1.0)

Education
�High school 21.2 (19.3-23.2)c 34.8 (32.9-36.7) 27.1 (25.5-28.9)d 16.9 (15.5-18.4)c 1.6 (1.1-2.4) 0.9 (0.6-1.2)

High school graduate 23.6 (21.8-25.5) 32.9 (30.7-35.1) 28.7 (26.5-31.1) 14.8 (13.3-16.4) 1.3 (1.0-1.7) 1.0 (0.6-1.5)

Some college 26.0 (23.9-28.3) 34.8 (32.2-37.6) 25.9 (23.6-28.3) 13.3 (11.8-14.9) 1.5 (1.0-2.1) 1.0 (0.6-1.5)

College degree 32.5 (29.0-36.3) 33.9 (30.8-37.2) 21.7 (19.4-24.2) 11.8 (9.9-14.1) 1.4 (0.9-2.0) 0.8 (0.4-1.3)

Annual family income, $
�20 000 21.1 (19.6-22.7)c 34.9 (32.9-36.8) 27.9 (26.2-29.7) 16.2 (14.8-17.6)d 1.8 (1.3-2.5) 1.3 (1.0-1.7)d

20 000-50 000 26.4 (24.5-28.3) 33.4 (31.5-35.3) 25.7 (24.1-27.3) 14.6 (13.3-15.9) 1.2 (1.0-1.6) 0.7 (0.5-1.1)

�50 000 31.7 (27.0-36.7) 35.0 (31.5-38.7) 23.1 (20.0-26.4) 10.3 (8.2-12.8) 1.2 (0.7-2.0) 0.3 (0.1-1.1)

Not reported 26.0 (22.6-29.8) 32.3 (28.8-36.0) 27.6 (24.2-31.3) 14.1 (12.0-16.5) 1.4 (0.9-2.2) 1.0 (0.5-1.8)

Country of birth
Foreign 26.4 (25.1-27.8)c 34.7 (33.3-36.0) 25.4 (24.2-26.7)d 13.5 (12.5-14.4)c 1.3 (1.0-1.8)e 0.7 (0.5-0.9)c

US 18.5 (16.2-21.0) 32.1 (29.4-34.9) 30.1 (27.4-33.0) 19.3 (17.0-21.8) 2.1 (1.4-3.1) 1.8 (1.2-2.8)

US residence �10 y
No 29.2 (27.1-31.4)c 34.7 (32.7-36.8) 24.8 (23.1-26.6) 11.2 (9.9-12.7)c 0.8 (0.5-1.1)c 0.7 (0.4-1.1)

Yes 22.7 (21.3-24.1) 33.8 (32.3-35.3) 27.2 (25.9-28.6) 16.3 (15.2-17.5) 1.8 (1.3-2.4) 1.0 (0.8-1.4)

Language preference
Spanish 26.3 (24.8-27.9)c 34.4 (32.9-35.8) 25.8 (24.6-27.1) 13.5 (12.6-14.5)c 1.3 (1.0-1.8)e 0.8 (0.6-1.1)d

English 19.6 (17.5-21.8) 33.2 (30.7-35.9) 28.5 (26.1-31.1) 18.7 (16.6-20.9) 2.0 (1.4-2.8) 1.4 (1.0-2.0)

Immigrant generational status
First 26.5 (25.1-27.9)c 34.6 (33.3-36.1) 25.5 (24.3-26.8)e 13.3 (12.4-14.3)c 1.3 (0.9-1.8)e 0.7 (0.5-1.0)c

Second or higher 18.8 (16.6-21.2) 32.2 (29.6-34.8) 29.6 (27.0-32.3) 19.4 (17.2-21.8) 2.1 (1.5-3.1) 1.7 (1.1-2.5)

Age at immigration
US born 17.6 (15.4-20.0)c 32.6 (29.9-35.4) 30.4 (27.6-33.2)e 19.5 (17.2-22.0)c 2.1 (1.4-3.1)c 1.8 (1.2-2.8)c

�10 y 21.5 (18.2-25.2) 36.2 (31.4-41.3) 25.1 (21.0-29.7) 17.3 (13.6-21.7) 1.5 (1.0-2.3) 1.2 (0.6-2.3)

11-24 y 24.5 (22.7-26.4) 35.5 (33.6-37.5) 25.9 (24.1-27.9) 14.0 (12.7-15.4) 1.7 (1.1-2.5) 0.5 (0.3-0.8)

�25 y 29.4 (27.2-31.7) 33.3 (31.4-35.3) 25.0 (23.3-26.7) 12.3 (11.2-13.6) 1.0 (0.8-1.3) 0.7 (0.5-1.0)

Acculturation, SASH scoref

Low, 1-�3 25.8 (24.4-27.2)c 34.6 (33.2-36.0) 25.9 (24.7-27.2) 13.8 (12.8-14.8)c 1.3 (1.0-1.8) 0.7 (0.5-1.0)c

High, �3 20.7 (18.3-23.2) 32.2 (29.6-35.0) 28.7 (26.0-31.5) 18.4 (16.1-20.9) 2.0 (1.3-2.9) 1.7 (1.2-2.5)

Physical activity, higher 40%g

Yes 25.9 (24.1-27.8) 35.3 (33.5-37.1) 26.4 (24.7-28.2) 12.5 (11.4-13.6)c 1.4 (1.0-2.0) 0.9 (0.6-1.4)

No 24.0 (22.4-25.6) 33.3 (31.8-34.8) 26.5 (25.1-28.0) 16.2 (15.0-17.5) 1.5 (1.1-1.9) 0.9 (0.7-1.2)

Diet score, higher 40%h

Yes 28.1 (26.0-30.2)c 33.9 (32.1-35.7) 25.1 (23.5-26.7) 12.9 (11.7-14.2)c 1.1 (0.8-1.4)c 0.7 (0.5-0.9)d

No 21.9 (20.5-23.3) 34.3 (32.6-35.9) 27.6 (26.2-29.1) 16.2 (15.1-17.4) 1.8 (1.3-2.4) 1.1 (0.8-1.5)

Abbreviations: CHD, coronary heart disease; CVD, cardiovascular disease; SASH, Short Acculturation Scale for Hispanics.
aPrevalence by age group was adjusted for sex. Prevalence by sex was adjusted for age. The average age used for the computation was 41.02 years (overall weighted mean age).

Values (except No.) were weighted for survey design and nonresponse. Model-adjusted prevalence was obtained based on multinomial logistic regression for risk factor profiles
and logistic regression for CHD and stroke.

bAdverse CVD risk factors were defined as follows. Hypercholesterolemia was total cholesterol �240 mg/dL, high-density lipoprotein cholesterol �40 mg/dL, low-density lipo-
protein cholesterol �160 mg/dL, or receiving treatment. Hypertension was defined as systolic blood pressure �140 mm Hg, diastolic blood pressure �90 mm Hg, or receiving
treatment. Obesity was defined as a body mass index �30, calculated as weight in kilograms divided by height in meters squared. Diabetes mellitus was defined as use of
diabetes medications, fasting glucose �126 mg/dL, 2-hour-postload plasma glucose �200 mg/dL, or hemoglobin A1c �6.5%. Smoking was defined as currently smoking cigarettes.
(To convert total, LDL, and HDL cholesterol to mmol/L, multiply by 0.0259; to convert glucose to mmol/L, multiply by 0.0555.)

cP� .001.
dP� .01.
eP� .05.
fAn abbreviated 10-question SASH was used; the range of scores was 1-5. Average scores �3 indicate lower acculturation and scores �3 indicate higher acculturation.
gHigher sex-specific 40% of mean total physical activity.
hDiet score was calculated by assigning participants a score of 1-5 according to their sex-specific quintile of daily intake of saturated fatty acids, potassium, calcium, and fiber, with

5 representing the most favorable quintile (ie, lowest quintile of intake for saturated fatty acids and highest quintile of intake for potassium, calcium, and fiber). The 4 scores were
summed and the higher 40 percentile considered a healthy diet.
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findings remained significant al-
though level of significance was dimin-
ished. In general, more acculturated
participants had markedly higher rates
of current smoking and obesity com-
pared with others. Additionally, par-
ticipants with lower physical activity
levels and less healthy diets had higher
prevalence of 3 or more CVD risk
factors.

Age- and sex-adjusted prevalence of
CHD and stroke were significantly
higher among men, older participants
(aged 65-74 years compared with
younger), those who were second- or
third-generation immigrants, and those
who preferred English (Table 3). Ad-

ditionally, CHD prevalence was signifi-
cantly higher among participants who
had resided in the United States 10 or
more years, and stroke prevalence was
significantly higher among partici-
pants with lower family income and
those born in the United States. Un-
weighted cell counts corresponding to
weighted prevalences in eTables 1-8 are
presented in eTables 9-16.

Association of CVD Risk Factors
With CHD and Stroke

In age-adjusted analyses (model 1), all
individual CVD risk factors were asso-
ciated with higher odds of prevalent
CHD (FIGURE 2); associations were es-

pecially strong for hypertension and
diabetes. Associations of CVD risk fac-
tors with self-reported CHD were at-
tenuated and in some cases lost statis-
tical significance, with additional
adjustment for other CVD risk factors
(model 2) or for variables in model 3.

Associations of risk factors with
prevalent stroke were less consistent
(Figure 2). In age-adjusted analyses
(model 1), hypertension and diabetes
mellitus were strongly associated with
prevalent stroke in both sexes; high
cholesterol and obesity were signifi-
cantly associated and cigarette smok-
ing was borderline significantly asso-
ciated with prevalent stroke among

Figure 2. Association of Cardiovascular Disease Risk Factors With Cardiovascular Disease Prevalence Among Hispanic/Latino Participants by Sex
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High cholesterol was defined as serum total cholesterol level �240 mg/dL or taking cholesterol-lowering medication. High blood pressure was defined as systolic blood
pressure �140 mm Hg or diastolic blood pressure �90 mm Hg or taking antihypertensive medication. Obesity was defined as a body mass index �30 (calculated as
weight in kilograms divided by height in meters squared). Diabetes mellitus was defined as use of diabetes medication, fasting glucose �126 mg/dL, 2-hour-postload
plasma glucose �200 mg/dL, or hemoglobin A1c �6.5%. Smoking was defined as current cigarette smoker. Model 1 was adjusted for age. Model 2 was adjusted for
age and all other major biomedical cardiovascular disease risk factors. Model 3 was adjusted for all variables in model 2 plus education, annual family income, Hispanic/
Latino background, language preference, nativity (US born), Short Acculturation Scale for Hispanics score, physical activity, and diet. Error bars indicate 95% CI.
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women only. With further adjustment
for other CVD risk factors (model 2),
the association of hypertension with
prevalent stroke was attenuated but re-
mained significant in women and bor-
derline significant in men, diabetes re-
mained significantly associated with
stroke in men, and smoking was bor-
derline significantly associated with
stroke in women only. With addi-
tional adjustment for variables in model
3, diabetes and hypertension re-
mained positively associated with stroke
among men and women, respectively.

COMMENT
The HCHS/SOL baseline examination
has yielded several insights about CVD
risk factors among adult Hispanic/
Latino men and women living in the
United States. Prevalence of indi-
vidual major CVD risk factors varied
markedly across Hispanic back-
ground groups. Moreover, as com-
pared with first-generation partici-
pants (born outside of the United
States), participants who were US-
born were more likely to report a his-
tory of CHD and stroke and to have
multiple CVD risk factors. Addition-
ally, higher prevalence of CVD was as-
sociated with longer duration of resi-
dence in the United States and greater
acculturation. Thus, although numer-
ous US studies have demonstrated ra-
cial/ethnic variations in CVD and its risk
factors, our findings demonstrate a great
deal of diversity within a population
that would typically be classified as a
single “Hispanic/Latino” group in bio-
medical research.

Previous studies of US Hispanic/
Latino individuals have primarily in-
volved Mexican American participants
or have considered Hispanics/Latinos as
a single group.2,8-10,23-26 The limited avail-
able data on Hispanic/Latino people from
diverse ethnic, geographic, cultural, and
socioeconomic backgrounds suggest that
CVD risk factor burden may vary by His-
panic/Latino origin and sociocultural
characteristics. However, findings on in-
tergroup variation in individual CVD risk
factor prevalence have been inconsis-
tent.11-14,27

The HCHS/SOL aimed to address the
gap in current knowledge on preva-
lence of CVD risk factors and adverse
CVD risk profiles within the diverse
Hispanic/Latino population and rela-
tionships of sociocultural factors and
acculturation to risk factors. Baseline
HCHS/SOL findings demonstrate the
sizeable burden of CVD risk factors
among all Hispanic/Latino groups with
prevalence of risk factors comparable
or higher than those reported for non-
Hispanic white individuals.28,29 The
HCHS/SOL data show marked varia-
tion in CVD risk factor prevalence
within the Hispanic/Latino popula-
tion with some groups, particularly
those of Puerto Rican background, ex-
periencing strikingly high rates of in-
dividual adverse CVD risk factors or
overall risk factor burden compared
with others. For example, women of
Puerto Rican background had the high-
est prevalence of each of the major CVD
risk factors, and Mexican men and
women both had high rates of diabe-
tes. Thus, results from the HCHS/SOL
suggest that previous prevalence esti-
mates based on data primarily from
Mexican American participants may
have underestimated the CVD risk fac-
tor burden and diversity among US His-
panics/Latinos.

Studies in diverse Latin American
countries have demonstrated similar
variations in prevalence of CVD risk
factors. The cross-sectional pop-
ulation-based Cardiovascular Risk
Factor Multiple Evaluation in Latin
America (CARMELA) study30 exam-
ined participants from Mexico and 6
South American countries; Mexican
participants had higher prevalence of
obesity and diabetes compared with
South American participants, consis-
tent with findings reported here.
Rates of hypertension and cigarette
smoking were higher in CARMELA
participants from some South Ameri-
can countries, in contrast to generally
lower risk factor burden among South
American participants in the HCHS/
SOL; these differences are likely due
to differential patterns of immigration
to the United States.

Among HCHS/SOL participants, ma-
jor CVD risk factors were strongly as-
sociated with prevalent self-reported
CVD. These findings are consistent with
those reported by studies in Latin
American populations such as the
INTERHEART Study, ie, strong asso-
ciations of CVD risk factors with risk
of acute myocardial infarction.31,32

In other racial/ethnic groups with
little or no CVD originally, migration
and adoption of Western lifestyles have
been associated with development of
unfavorable risk factor profiles and
CVD.33-35 In the HCHS/SOL, higher de-
grees of acculturation by multiple proxy
measures were associated with higher
prevalence of multiple adverse CVD risk
factors. Moreover, more acculturated
participants—particularly those born in
the United States—were significantly
more likely to have prevalent CHD and
stroke. Mexican background partici-
pants from the HCHS/SOL had higher
rates of hypertension and obesity com-
pared with those from the CARMELA
study (based on similar definitions for
these risk factors).30 Thus, findings from
the HCHS/SOL suggest that CVD risk
status of Hispanic/Latino individuals is
likely to worsen over time with increas-
ing adoption of US lifestyles.

Findings here are limited to self-
reported information on prevalent CHD
and stroke (possibly biased by access
to health care) and the cross-sectional
nature of the data. However, the
planned long-term follow-up of HCHS/
SOL participants will produce objec-
tive information on incident CVD and
non-CVD outcomes. A further limita-
tion is that the HCHS/SOL did not in-
clude any other US racial/ethnic groups
for comparison. However, the data
were age-standardized to the year 2000
US population to allow for compari-
sons with observations from national
surveys, and protocols used were simi-
lar to those of other epidemiological
studies.

In conclusion, findings from the
HCHS/SOL demonstrate the pervasive
burden of CVD risk factors in all His-
panic/Latino groups in the United States
and identify specific groups by origin,

CARDIOVASCULAR DISEASES AND HISPANICS/LATINOS IN THE UNITED STATES

1782 JAMA, November 7, 2012—Vol 308, No. 17 ©2012 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a University of Miami School of Medicine User  on 01/31/2013



sociodemographic characteristics, and
sociocultural backgrounds at particu-
larly high risk of CVD. These data may
enhance the impetus to implement in-
terventions to lower the burden of CVD
risk factors among Hispanic/Latino
people overall and targeted at-risk
groups, as well as develop strategies to
prevent future development of ad-
verse CVD risk factors starting at the
youngest ages.
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It is one of the paradoxes of the human race and pos-
sibly its last paradox, that the people who control the
fortunes of our community should at the same time be
wildly radical in matters that concern our own change
of our environment, and rigidly conservative in the so-
cial matters that determine our adaptation to it.

—Norbert Wiener (1894-1964)
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