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Original article

Hypertension has long been identified as a primary con-
tributor to coronary heart disease, stroke, and heart failure.1 
While the onset of hypertension can be delayed or even pre-
vented, its treatment is successful in many with inexpensive 
medications.1,2 Even with this success, the prevalence of 
hypertension continues to be at an undesirable level, and its 
control in the United States is far below what is possible.3 
The immigration and growth of Hispanic/Latino popula-
tions has increased the need to identify and address their 

specific health needs. Here, we focus on the prevalence of 
hypertension and its awareness, treatment, and control in a 
large and diverse study of Hispanics/Latinos.

The Hispanic Community Health Study/Study of Latinos 
(HCHS/SOL) was designed and implemented to identify the 
prevalence of cardiovascular and other health conditions 
and diseases in this heterogeneous population. The overall 
goal is to determine whether the prevalence of select chronic 
diseases is similar or different among the various Hispanic/
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background
The prevention and control of hypertension is an essential component 
for reducing the burden of cardiovascular diseases. Here we describe 
the prevalence of hypertension in diverse Hispanic/Latino background 
groups and describe the proportion who are aware of their diagnosis, 
receiving treatment, and having their hypertension under control.

methods
The Hispanic Community Health Study/Study of Latinos is a longitudi-
nal cohort study of 16,415 Hispanics/Latinos, aged 18–74  years from 
4 US communities (Bronx, NY; Chicago, IL; Miami, FL; and San Diego, 
CA). At baseline (2008–2011) the study collected extensive measure-
ments and completed questionnaires related to research on cardiovas-
cular diseases. Hypertension was defined as measured blood pressure 
≥140/90 mm Hg or use of antihypertensive medication.

results
The total age-adjusted prevalence of hypertension in this study was 
25.5% as compared with 27.4% in non-Hispanic whites in the National 

Health and Nutrition Examination Survey. Prevalence of hypertension 
increased with increasing age groups and was highest in Cuban, Puerto 
Rican, and Dominican background groups. The percent with hyperten-
sion who were aware, being treated with medication, or had their hyper-
tension controlled was lower compared with US non-Hispanic whites 
with hypertension and it was lowest in those without health insurance.

conclusions
These findings indicate a significant deficit in treatment and control of 
hypertension among Hispanics/Latinos residing in the United States, 
particularly those without health insurance. Given the relative ease of 
identification of hypertension and the availability of low-cost medi-
cations, enabling better access to diagnostic and treatment services 
should reduce the burden of hypertension in Hispanic populations.
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Latino groups and as compared with other US population 
groups and to gain insights into risk and protective factors 
that not only would benefit the Hispanic/Latino population 
but the US population as a whole. This study of approxi-
mately 16,000 men and women, aged 18–74  years, also 
investigated dental, hearing, neurocognitive, kidney, and 
liver conditions and diseases.

The analysis presented here is based on blood pressure 
measurements from the participants’ initial clinical exami-
nation and data derived from questionnaires on their per-
sonal or family Hispanic/Latino background, education, 
income, and health insurance. Our goal was to describe the 
prevalence of hypertension and the percent of those with 
hypertension who are aware of their condition, are being 
treated with medications, and have adequately controlled 
blood pressure. We also examined factors associated with 
these statistics to quantify their association with levels of 
education, income, and health insurance. The first results 
from the HCHS/SOL described the variation in 5 critical 
cardiovascular risk factors by background group.4 The analy-
sis presented here examines the hypertension results in more 
detail, with emphasis on factors associated with treating and 
controlling this contributor to cardiovascular disease.

METHODS

The design and content of the HCHS/SOL is described 
elsewhere.5,6 Briefly, between 2008 and 2011 the study 
recruited 16,415 self-identified Hispanic/Latino persons, 
aged 18–74 years, from 4 communities in the United States 
(Bronx, NY; Chicago, IL; Miami, FL; San Diego, CA). These 
sites were selected based on a competitive response to a 
“Request for Proposals” from the National Heart, Lung, 
and Blood Institute. While inclusive of the major Hispanic/
Latino groups, the study was not designed to be a national 
sample of Hispanics/Latinos in the United States. All par-
ticipants provided an informed consent, and approval was 
received from the institutional review boards of all institu-
tions participating in this study. Since Hispanics/Latinos 
in the United States can trace their roots to different coun-
tries or ancestral origins, the study aimed to recruit persons 
who self-identified their backgrounds as Cuban, Central 
American, South American, Dominican, Puerto Rican, or 
Mexican. The Hispanic/Latino groups in the United States 
reside with higher concentrations in certain areas of the 
country. Consequently, each site in this study has a higher 
number of 1 or 2 Hispanic/Latino background groups and 
a lower number of the others. Self-reported race, which was 
collected in this study, was not reported in these analyses 
because more than one-third of participants did not respond 
to this question.

In the defined communities, households were sampled 
using a probability design to improve efficiency and obtain a 
representation of the broad spectrum of economic diversity. 
Specifically, to ensure sufficient representation of older per-
sons, the 45–74 year age group was oversampled because the 
resident population has fewer older than younger persons. 
Of individuals who were screened, selected, and met eligibil-
ity criteria, 42% were enrolled. Unwillingness to participate 

could occur at the initial household or person recruitment, 
as well as in those who agreed and were scheduled for the 
exam visit but did not show after many phone calls.

The distribution of study demographic characteristics 
indicated that the resultant sample was diverse in socioeco-
nomic status and backgrounds. Analyses require the use of 
sampling weights adjusted for nonresponse and result in a 
population with an age, sex, and Hispanic background that 
matches the communities. The communities sampled for the 
HCHS/SOL are in urban areas, and in the United States two-
thirds of Hispanics live in urban areas of 1 million persons 
or more and 87% in areas of 250,000 persons or more.7–9 
Finally, as indicated by data presented later in this article, 
the comparison of HCHS/SOL with the National Health and 
Nutrition Examination Survey (NHANES) shows very com-
parable results, suggesting that there is not significant bias.

Comprehensive research examinations were conducted 
at a central research site in each community by trained and 
certified technicians and interviewers. Blood pressure was 
measured on the right arm using an OMRON HEM-907 XL 
(Omron Healthcare, Inc., Lake Forest, IL) automatic sphyg-
momanometer, with the participant in the seated position 
and the arm resting. Cuff sizes were determined by meas-
urement of the upper arm circumference. Four cuff sizes 
were available. Three blood pressures measurements were 
obtained 1 minute apart following an initial 5-minute rest 
period. The average of these 3 blood pressure values was used 
in this analysis. If there were fewer than 3 measurements, all 
available measurements were averaged. Ninety-nine percent 
of participants had all 3 measures.

Comparisons were made with results from the 2009–2010 
NHANES in which similar protocols were used for meas-
urement of blood pressure, except that an automated device 
was used in the HCHS/SOL study and a standard mercury 
device was used by NHANES. Some studies have shown that 
automatic devices such as those used in HCHS/SOL may 
show slightly lower blood pressures than mercury sphyg-
momanometers.10 Here, our analyses included those 16,219 
individuals who had no-missing data on average systolic and 
diastolic blood pressure and self-reported use of blood pres-
sure medication.

Questionnaire data

Participants were asked the following questions:
For awareness of hypertension: Has a doctor ever said that 

you have high blood pressure or hypertension (no, yes)?
For hypertension treatment: Were any of the medications 

that you took during the last 4 weeks for high blood pressure 
or hypertension (no, yes, unknown)?

For Hispanic/Latino background: Which of the following 
best describes your Hispanic/Latino heritage (Dominican or 
Dominican descent, Central American or Central American 
descent, Cuban or Cuban descent, Mexican or Mexican 
descent, Puerto Rican or Puerto Rican descent, South 
American or South American descent, more than one herit-
age, other)?

For education: What was the highest grade/level of educa-
tion achieved (elementary/primary school (includes grades 
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1–5), middle school/junior high (includes grades 6–8), high 
school/preparatory school, trade school/vocational school, 
university/college, other)? If exact level is not listed, mark 
the closest equivalent.

For income: Counting the income of all the members of 
your household, was your household income for the year … 
(select from 10 categories from less than $10,000 to more 
than $100,000)?

For health insurance: Do you have health insurance or 
other healthcare coverage (no, yes)?

Variable definitions

Hypertension was defined as average measured blood 
pressure ≥140 mm Hg systolic or 90 mm Hg diastolic or 
self-reported use of medications for hypertension in the last 
4 weeks.

Participants were defined as aware of hypertension if clas-
sified as having hypertension and reported being informed 
by medical provider that they had hypertension. Participants 
were defined as treated if classified as having hypertension 
and reported that they were taking medications for hyper-
tension. Participants were defined as controlled if classified 
as having hypertension and the measured blood pressure 
was <140/90 mm Hg.

Statistical methods

HCHS/SOL participants were recruited through a multi-
stage probability sampling design.6 From a sample of house-
holds, members were screened, sampled, and requested to 
enroll in the study. Because some groups were sampled at 
a higher or lower rate than others (e.g., older and younger 
persons), sampling weights were needed in our analysis to 
make the estimates applicable to the population from which 
the HCHS/SOL sample was drawn. All analyses used SAS, 
version 9.2.1 (SAS Institute, Cary, NC), and SUDAAN ver-
sion 10.0 (RTI International, Research Triangle Park, NC).

To specifically describe the HCHS/SOL cohort, 
unweighted frequencies of demographic variables were cal-
culated. All other analyses were weighted by the sampling 
weights. These weighted estimates were for the target popu-
lation, which consisted of all noninstitutionalized Hispanic/
Latino adults aged 18–74 years and residing in the defined 
geographical areas (census block groups) across the 4 partic-
ipating field centers. All unadjusted prevalence percentages 
were externally standardized to the US 2000 population age 
distribution in order to make these estimates comparable 
to those for NHANES 2009–2010 participants.11 Age- and 
gender-adjusted hypertension prevalence was calculated 
using a survey linear regression model. Homogeneity of the 
adjusted prevalence was tested using an F-statistic.

The percents aware, treated, and controlled were calcu-
lated for the target population using the weighted number 
of hypertensive participants as the denominator. The esti-
mates were also externally standardized to the hypertensive 
population in NHANES when comparing to the NHANES 
results.12 Homogeneity of unadjusted awareness, treatment, 
and control rates was tested using an F-statistic.

RESULTS

Mexicans were the largest Hispanic/Latino group repre-
sented in this study (n = 6,422), but there are more than 2,000 
in each of Cuban and Puerto Rican backgrounds and more 
than 1,000 in each of Central American, South American, and 
Dominican backgrounds (Table 1). A little more than a third 
of participants had less than a high school education, almost 
one-half had household incomes of ≤$20,000, and more than 
half of those aged <65 years had no health insurance (Table 1).

The overall age-adjusted prevalence of hypertension was 
26.1% for men and 25.3% for women. Figure 1 illustrates the 
increase in hypertension prevalence across increasing age 
groups for both men and women. Though the confidence 
intervals overlap, in those aged <50 years, men had higher 
prevalence of hypertension than women, and in those aged 
>50 years, women had a higher prevalence than men.

As shown in Figure  2, prevalence of hypertension varied 
among Hispanic groups, with the lowest in South American 
women (17.2%) and the highest in Dominican men (34.3%). 
Using a full model adjusting for age, sex, and site as main 
effects, Mexican participants had statistically significantly 
lower prevalence than each of the other background groups (P 
values <0.01) except South Americans. Since differences were 
observed among sites as well as by Hispanic/Latino back-
ground, model-based comparisons of site differences within 
Hispanic groups are shown in Table  2. Within background 
group, there were site differences (shown by the P values), 
with the Chicago site showing lower hypertension prevalence 
for several of the Hispanic/Latino background groups.

The prevalence of hypertension was compared across edu-
cation and income levels (Figure 3). The percent with hyper-
tension did not differ by either education or income levels as 
the confidence intervals overlapped.

Table 3 shows the proportion of hypertensive participants 
who were aware of having hypertension (A), under treat-
ment (T), and had their hypertension under control (C) 
after model-based adjustment to the target population. For 
example, among men with hypertension aged 18–29 years, 
48% were aware they had hypertension, 19% were under 
treatment with medications, and 17% were controlled with a 
blood pressure <140/90 mm Hg. Participants aged <40 years 
were least likely to be both aware of and treated for their 
hypertension. The percent aware and treated increased 
steeply with age. Among men, control of hypertension was 
the lowest for those aged <40 years, while in women it was 
lowest in those aged ≥70 years. Differences in A/T/C by back-
ground group were seen in men but not in women. Control 
was as low as 12% in Central American men. There were 
no differences in A/T/C by education or income. However, 
higher proportions of hypertensive participants with health 
insurance reported being aware of their diagnosis, receiving 
treatment, and having their blood pressure levels adequately 
controlled compared with hypertensive individuals with no 
health insurance. The percent controlled in those who were 
treated can be calculated by dividing the percent controlled 
by the percent treated in Table 3. For example, in men aged 
18–29  years, the percent controlled among those treated 
would be 17/19, or 89%. In some groups, the percent con-
trolled in those treated is as low as 50%.



796 American Journal of Hypertension 27(6) June 2014

Sorlie et al.

The prevalence of hypertension and rates of awareness, 
treatment, and control in HCHS/SOL were compared with 
identical definitions in Hispanic and non-Hispanic whites in 
NHANES 2009–2010 (Table 4).13 To compare with published 
national estimates, the prevalence of hypertension in HCHS/
SOL was age-standardized to the US 2000 age distribution 

and the percent of awareness, treatment, and control was age-
standardized to the hypertensive NHANES population. The 
hypertension prevalence in HCHS/SOL (25.5) was very simi-
lar to that found in NHANES for Hispanic participants (26.1) 
and slightly lower than for non-Hispanic white participants 
(27.4). However, in HCHS/SOL, the percent aware, treated, 
and controlled was lower than in NHANES Hispanic and non-
Hispanic white participants. Of particular concern was the per-
cent controlled in HCHS/SOL (37.5) and NHANES Hispanics 
(40.7) as compared with non-Hispanic whites (56.3).

DISCUSSION

These results have important implications for cardiovas-
cular health in Hispanics/Latinos living in the United States. 
Since hypertension is a major risk factor for cardiovascular 
disease, a first goal must be primary prevention and, for 
those with hypertension, the maximum use of effective con-
trol measures. This study showed significant differences in 
hypertension prevalence among Hispanic/Latino groups, as 
well as significant differences within these groups by geo-
graphic location. Educational attainment and household 
income were not associated with hypertension prevalence. 
The proportion of hypertensive individuals who were aware, 
treated, and controlled did differ by health insurance status.

Of critical concern is the overall low rate of awareness, 
treatment, and control among Hispanics/Latinos, particu-
larly in younger men. In men aged <40 years with hyperten-
sion, slightly more than half were aware of their diagnosis 
and only 20% had their blood pressure levels under control. 
Among men of all ages, those with health insurance had 
higher rates of awareness, treatment, and control. In both 
men and women, blood pressure control is far from optimal 
even in those who have health insurance.

The existing literature on the hypertension prevalence 
among US Hispanics/Latinos is heavily concentrated on 
those of Mexican background, though there have been some 
smaller studies in other Hispanic/Latino background groups. 
A  recent report compared hypertension prevalence among 
those of Mexican background in the Hispanic Health and 
Nutrition Survey (HHANES) conducted in 1982–1984 with 
those of Mexican background in the NHANES conducted 
in 1999–2004.14 Within each survey, US-born individuals of 
Mexican background had higher hypertension prevalence 
than those who were first-generation immigrants (i.e., born 
in Mexico). Comparing across surveys, first-generation immi-
grant NHANES participants of Mexican background had 
similar hypertension prevalence as first-generation immi-
grant HHANES participants of Mexican background. The 
authors concluded that longer residence in the United States 
adversely influences blood pressure, but that new immi-
grants in the 1980s were similar with respect to hyperten-
sion to new immigrants in the early 2000s. The Multi-Ethnic 
Study of Atherosclerosis (MESA) included US Hispanics 
aged 45–84  years of various ancestries.15 Among Hispanic 
MESA participants, the age-adjusted hypertension preva-
lence was 37.6% in Mexicans, 43.3% in Puerto Ricans, 52.9% 
in Dominicans, and 42.1 % in those of other Hispanic/Latino 
ancestries. These percentages were higher than those observed 

Table 1. Characteristics of the Hispanic Community Health Study/
Study of Latinos participants

Men Women

N % N %

Age group (years)

 18–29 1,243 19 1,420 15

 30–39 997 15 1,367 14

 40–49 1,618 25 2,542 26

 50–59 1,586 24 2,700 28

 60–69 875 13 1,375 14

 70–74 184 3 312 3

 Total 6,503 100 9,716 100

Hispanic background

 Central American 675 10 1,034 11

 Cuban 1,094 17 1,239 13

 Dominican 505 8 947 10

 Mexican 2,433 38 3,989 41

 Puerto Rican 1,115 17 1,568 16

 South American 434 7 628 6

 Mixed or other 225 3 273 3

 Total 6,481 100 9,678 100

Education

 <High school completion 2,386 37 3,660 39

 High school or more 4,004 63 5,817 61

 Total 6,390 100 9,477 100

Income

 ≤$10,000 733 12 1,565 18

 $10,001–20,000 1,815 30 3,001 34

 $20,001–40,000 2,175 36 2,846 33

 $40,001–75,000 984 16 1,019 12

 >$75,000 360 6 283 3

 Total 6,067 100 8,714 100

Health insurance

  Aged <65 years

  No 3,268 55 4,393 50

  Yes 2,641 45 4,361 50

  Total 5,909 100 8,754 100

Aged 65+ years

 No 53 11 145 18

 Yes 427 89 652 82

 Total 480 100 797 100
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Figure 1. Prevalence of hypertension by age and sex.

Figure 2. Age-standardized prevalence of hypertension according to Hispanic/Latino background and sex.

Table 2. Age-adjusted prevalence of hypertension within field site

Background/site Percent prevalence 95% confidence interval Site comparison P value

Central American

 1. Bronx 26.6 (21.3, 31.9) 1 vs. 2 0.007

 2. Chicago 17.7 (14.0, 21.4) 2 vs. 3 0.004

 3. Miami 24.6 (21.8, 27.5) 1 vs. 3 0.524

South American

 1. Bronx 18.4 (13.3, 23.6) 1 vs. 2 0.036

 2. Chicago 11.9 (8.6, 15.1) 2 vs. 3 0.004

 3. Miami 19.6 (15.5, 23.8) 1 vs. 3 0.713

Mexican

 1. Bronx 13.3 (9.9, 16.7) 1 vs. 2 0.009

  2. Chicago 18.1 (16.6, 19.5) 2 vs. 4 0.007

 4. San Diego 21.2 (19.4, 23.1) 1 vs. 4 <0.001

Puerto Rican

 1. Bronx 28.6 (25.6, 31.5) 1 vs. 2 0.882

 2. Chicago 28.9 (25.8, 32.1)

Dominican

 1. Bronx 29.5 (27.1, 31.8)

Cuban

 3. Miami 28.9 (27.0, 30.7)
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Table 3. Percent of hypertensive participants who are aware, treated, and controlled

Men Women

Aware Treated Controlled Aware Treated Controlled

Age group (years)

 18–29 48 19 17 52 42 37

 30–39 58 38 19 72 47 39

 40–49 64 48 30 76 63 47

 50–59 71 56 37 82 72 47

 60–69 76 70 38 77 71 40

  70–74 74 66 35 79 71 30

Statistical testa * * * * *

Origin

  Central American 57 39 12 75 66 32

  Cuban 78 65 40 79 68 38

  Dominican 67 54 27 79 69 42

  Mexican 62 49 31 77 67 45

  Puerto Rican 71 58 35 78 69 46

  South American 62 46 25 72 64 41

  Mixed/other 57 49 19 86 79 57

Statistical testa * * *

Education

  Less than high school 65 53 32 76 68 38

  High school or more 72 57 34 79 68 45

Statistical testa

Income

 ≤$10,000 71 56 34 79 71 44

 $10,001–20,000 74 59 33 77 66 40

 $20,001–40,000 65 51 30 80 72 48

 $40,001–75,000 63 51 35 83 66 42

 >$75,000 70 67 48 86 74 54

Statistical testa

Figure 3. Age-standardized prevalence of hypertension by education and income.

(Continued)
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in the HCHS/SOL, likely because of the older ages of MESA 
participants, but the relative relationships among groups were 
similar. Hypertension prevalence was also evaluated in the 
1993–1994 and 2004–2005 cohorts of Mexican background 
aged ≥75 years who participated in the Hispanic Established 
Population for the Epidemiology Study of the Elderly.16 This 
study showed a secular increase in the hypertension preva-
lence, from 73% in 1993–1994 to 78% in 2004–2005, but a sig-
nificant improvement in awareness and control among treated 
hypertensive individuals during the same period.

The results of the HCHS/SOL raise many questions that will 
be addressed in future research. The variation in the hyperten-
sion prevalence by background or center could be explained 
by a variety of factors including variations in genetics, obesity, 
diet (e.g., sodium intake), acculturation, or behavioral factors 
such as activity levels. Diabetes and metabolic syndrome are 
quite prevalent in this population and constitute avenues for 
further research in relation to hypertension. As the Affordable 
Care Act17 is implemented, there will be potential for research 
in understanding how changes in health insurance availability 
impact hypertension prevention and treatment.

Limitations of the study include the smaller number 
within some of the background groups, for example, South 
Americans. Also, while none of the Hispanic background 

groups included were completely homogenous, participants of 
Central and South American backgrounds include individuals 
from many different countries, and it is likely that even greater 
heterogeneity exists within these groups. Hypertension is 
defined based on measures in a single visit. While this allows 
comparison with other surveys that use the same methodol-
ogy, it is not equivalent to hypertension diagnosed in a medi-
cal care setting where measurements over a period of time 
are preferred. Finally, it is important to note that the HCHS/
SOL study population is not a representative sample of all 
Hispanics/Latinos in the United States but only represents the 
specific communities from which they were drawn.

In conclusion, while the overall hypertension prevalence 
in HCHS/SOL was slightly lower than that seen in non-
Hispanic whites in NHANES, some Hispanic/Latino groups 
were found to experience markedly higher rates of hyper-
tension. For those who have hypertension, however, there is 
a substantial gap in diagnosis and adequate treatment and 
control of blood pressure levels.

The results presented here carry several important mes-
sages. First, the Hispanic/Latino population is not a single 
entity but a highly diverse population with widely varying 
hypertension prevalence, with some Hispanic/Latino groups 
lower and other groups higher than for non-Hispanic whites. 

Table 4. Prevalence of hypertension, awareness, treatment, and control in the Hispanic Community Health Study/Study of Latinos and the 
National Health and Nutrition Examination Survey, men and women combined

HCHS/SOL all Hispanics NHANES all Hispanics NHANES non-Hispanic Whites

% CI % CI % CI

Hypertension

Prevalence 25.5 24.6–26.4 26.1 24.2–28.0 27.4 24.8–30.0

Aware 74.1 72.1–76.1 77.7 73.5–81.9 81.4 77.1–85.7

Treated 63.4 61.3–65.5 69.6 65.3–73.9 76.6 71.9–81.3

Controlled 37.5 35.2–39.8 40.7 37.2–44.2 56.3 52.0–60.6

HCHS/SOL conducted in 2007–2011. NHANES conducted in 2009–2010. Prevalence is age-adjusted to the 2000 year standard. Awareness, 
treatment, and control adjusted to the age-distribution of hypertensive persons.

Abbreviations: CI, 95% confidence interval; HCHS/SOL, Hispanic Community Health Study/Study of Latinos; NHANES, National Health and 
Nutrition Examination Survey.

Men Women

Aware Treated Controlled Aware Treated Controlled

Health insurance

 Aged <65 years

   No 59 39 22 74 61 39

   Yes 73 62 39 80 70 50

 Aged 65+ years

   No 59 53 33 58 50 23

   Yes 81 75 41 84 78 38

Statistical testa * * * * * *

a Test for homogeneity of percentages (* P < .01 indicating percentages differ).

Table 3. Continued
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Of most concern is the low proportion of persons with their 
hypertension under control. The healthcare community, 
Hispanic/Latino advocates, health policy makers, and the 
Hispanic/Latino community at large have a challenging task 
and responsibility to create tailored strategies to improve 
awareness, treatment, and control of this significant factor 
for coronary disease, stroke, and heart failure.
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