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SYNOPSIS
Objectives. We sought to determine whether low acculturation, based on
language measures, leads to disparities in cardiovascular risk factor control in
U.S. Hispanic adults.
Methods. We studied 4,729 Hispanic adults aged 18 to 85 years from the
National Health and Nutrition Examination Survey, 1999–2004. We examined
the association between acculturation and control of low-density lipoprotein
(LDL) cholesterol, blood pressure, and hemoglobin A1c based on national
guidelines among participants with hypercholesterolemia, hypertension, and
diabetes, respectively. We used weighted logistic regression adjusting for age,
gender, and education. We then examined health insurance, having a usual
source of care, body mass index, fat intake, and leisure-time physical activity as
potential mediators.
Results. Among participants with hypercholesterolemia, Hispanic adults with
low acculturation were significantly more likely to have poorly controlled LDL
cholesterol than Hispanic adults with high acculturation after multivariable
adjustment (odds ratio [OR] 5 3.4, 95% confidence interval [CI] 1.2, 9.5).
Insurance status mildly attenuated the difference in LDL cholesterol control.
After adjusting for diet and physical activity, the magnitude of the association
increased. Other covariates had little influence on the observed relationship.
Among those with diabetes and hypertension, we did not observe statistically
significant associations between low acculturation and control of hemoglobin
A1c (OR50.5, 95% CI 0.2, 1.2), and blood pressure (OR51.1, 95% CI 0.6, 1.7),
respectively.
Conclusions. Low levels of acculturation may be associated with increased risk
of inadequate LDL cholesterol control among Hispanic adults with hypercholesterolemia. Further studies should examine the mechanisms by which low
acculturation might adversely impact lipid control among Hispanic adults in
the U.S.
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The Hispanic population comprised 44.3 million
(14.8%) of the U.S. population in 20061 and is projected to rise to 102.6 million (24.4%) by 2050.2 Despite
recent federal initiatives to eliminate health disparities among racial/ethnic groups, leading indicators
of health continue to demonstrate disparities for the
Hispanic population.3
The role of acculturation in explaining variation in
health within racial/ethnic groups has received increasing attention in recent years. Acculturation has been
previously defined as the process of adapting to a new
culture, measured by the degree to which immigrants
have integrated the values, beliefs, and attitudes of a
new country into their daily lives.4 Language comprises
an important part of acculturation, particularly for the
Hispanic population, as more than three-quarters of
the U.S. Hispanic population speak a language other
than English at home. Language barriers negatively
affect the health-care experiences of Spanish-speaking
patients.5 More specifically, patients with limited
English proficiency are more likely to have problems
understanding a medical situation and more trouble
understanding drug labels.6
The “Hispanic paradox”—the finding that people
of Hispanic origin have better health and mortality
profiles than non-Hispanic white people—may distract
efforts to improve the health of Latino populations,
despite more recent evidence indicating that this health
advantage is limited.7 In fact, studies have shown that
the Hispanic population has worse control of cardiovascular risk factors compared with the non-Hispanic
white and black populations.8,9 However, the mediators underlying this disparity are not known. Mexican
Americans with a low level of acculturation are less
likely to be screened and diagnosed for cardiovascular
disease than Mexican Americans with a high level of
acculturation.10,11 Furthermore, Hispanic people may
be more likely to have inadequate intensification of
their medications than their non-Hispanic white and
black counterparts.12 However, it is unknown whether
acculturation is a contributing factor to disparities in
cardiovascular risk factor control.
We hypothesized that Hispanic adults with a low
level of acculturation have greater risk for poorly controlled cardiovascular risk factors than Hispanic adults
with a high level of acculturation. We investigated the
relationship of acculturation and the control of hypercholesterolemia, hypertension, and diabetes among a
national sample of U.S. Hispanic adults.
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METHODS
Participants
We analyzed cross-sectional data from Hispanic participants aged 18 to 85 years in the National Health and
Nutrition Examination Survey (NHANES), 1999–2004.
After excluding 47 participants who were missing
information on acculturation variables, 4,729 Hispanic
participants comprised our study sample.
Data collection
NHANES is a cross-sectional survey conducted by the
National Center for Health Statistics (NCHS) of the
civilian, noninstitutionalized U.S. population. Detailed
in-home interviews are conducted in Spanish and
English. Physical examinations include measurement
of height, weight, blood pressure, and collection of
blood samples by trained personnel. Participants had
their blood pressure measured at least three times
using a mercury sphygmomanometer according to the
standards of the American Heart Association Human
Blood Pressure Determination.13
The NHANES design includes an oversampling of
Mexican Americans and African Americans. NHANES
uses a complex, multistage probability sampling design
to select participants representative of the U.S. population. Although we recognize that “Latino” may be
more appropriate for describing this study population,
we have used “Hispanic” throughout this article, as
this was the term used by NCHS to describe its study
participants.
Measures
We assessed the degree of acculturation using the Short
Acculturation Scale, a five-item scale measuring use of
the Spanish language that has good internal reliability
(Cronbach’s alpha 0.90) and has been shown to be
comparable to longer published acculturation scales.
This scale has been validated in several Hispanic
populations and correlates with other measures of
acculturation, including number of generations living in the U.S., length of time lived in the U.S., age
at the time of arrival in the U.S., and self-reported
acculturation.14 The scale consists of the following five
questions: (1) In general, what language do you read
and speak? (2) What was the language(s) you used as
a child? (3) What language(s) do you usually speak at
home? (4) In which language(s) do you usually think?
and (5) What language(s) do you usually speak with
your friends? The options for answering each question are “only English,” “more English than Spanish,”
“both equally,” “more Spanish than English,” and “only

Public Health Reports / November–December 2009 / Volume 124

820  Research Articles

Spanish.” These responses were each scored on a scale
from 1 to 5, yielding a total score ranging from 5 to 25,
with lower scores signifying greater acculturation.
We based our classification of acculturation status on
approximate tertiles of the scale distribution as follows:
Short Acculturation Scores of 5 (most acculturated),
6–15 (less acculturated), and 16–25 (least acculturated). For ease of reporting, we will refer to participants
in the least acculturated group as participants with low
acculturation and compare them with the most acculturated group, which we will refer to as participants
with high acculturation. We also examined control
of cardiovascular risk factors using acculturation as a
continuous variable. We observed similar trends. As
categories of acculturation are more interpretable
than point differences in a continuous acculturation
measure, tertiles of acculturation are presented in the
results section.
Prevalence of cardiovascular risk factors was defined
by self-reported diagnosis, current use of diseasespecific medication from the medication list given
by the patient during the NHANES interview, and/
or laboratory/physical examination diagnosis. Hypercholesterolemia was prevalent if any of the following
was true: (1) a “yes” response to the question, “Have
you ever been told by a doctor or other health professional that your blood choleseterol level was high?”,
(2) being on a cholesterol-lowering drug, and/or (3)
having elevated low-density lipoprotein (LDL) cholesterol on the NHANES laboratory exam, as defined
later in this article.
Hypertension was prevalent if any of the following
was true: (1) a “yes” response to the question, “Have
you ever been told by a doctor or other health professional that you had hypertension, also called high
blood pressure?”, (2) being on a high blood pressure
medication, and/or (3) having systolic blood pressure 140 millimeters of mercury (mmHg) and/or
diastolic blood pressure 90 mmHg on the NHANES
physical exam.
Diabetes was present if any of the following was
true: (1) a “yes” response to the question, “Other
than during pregnancy, have you ever been told by
a doctor or other health professional that you have
diabetes or sugar diabetes?”, (2) being on a blood
glucose regulator, (3) having a fasting glucose 126
milligrams per deciliter (mg/dL), and/or (4) having a random glucose 200 mg/dL on the NHANES
laboratory exam.
We categorized participants according to control of
cardiovascular risk factors. Poor hypercholesterolemia
control was defined by Adult Treatment Panel II
guidelines,15 as these were in use during the majority

of the study period 1999–2004 and would also reduce
probability of false positives. The guidelines were
LDL cholesterol 190 mg/dL for 0–1 risk factors,
160 mg/dL for 2 risk factors, and 130 mg/dL
for a history of coronary heart disease. Inadequate
hypertension control was defined as systolic blood
pressure 140 mmHg and/or diastolic blood pressure
90 mmHg. Inadequate diabetes control was defined
as a hemoglobin A1c 7.0 mg/dL.
Analysis
We assessed statistical comparisons for categorical
variables using Chi-square tests and for continuous
variables using t-tests (p0.05). All analyses were
appropriately weighted and adjusted for the complex
sampling design effects in NHANES using SUDAAN®
software.16 We used weighted logistic regression to
examine the relationship between acculturation and
control of LDL cholesterol, hemoglobin A1c, and blood
pressure among those subjects with hypercholesterolemia, diabetes, and hypertension, respectively, while
adjusting for age and gender. We included education
(high school or high school) in our models as a
potential confounder given its possible influence on
acculturation status. Initially, we used a three-level
education variable (12 years, 12 years, and 12
years) but later combined the 12 years and 12 years
categories because they were similar in their association to cardiovascular risk factor control among our
acculturation groups.
In our modeling approach, we assessed potential
mediation by adding each covariate separately into our
models. Potential mediators were factors that may have
been influenced by acculturation level and thereby
contributed to our outcomes. In our second model,
we assessed for health insurance (none, Medicare/
Medicaid/other government insurance, or other—
comprised mostly of private insurance) and having a
usual source of care in the event of sickness or requiring
health advice. In our third model, we assessed for body
mass index (BMI) (25 kilograms per meter squared
[kg/m2], 25–29 kg/m2, and 30 kg/m2), percent of
calories from total fat (3%, 3%–39%, and 40%
to assess national guidelines17), and physical activity
(engaged in leisure-time physical activity in the past
month, including exercise, sports, and physically active
hobbies, as previously described18). We did assess smoking status, but did not include smoking in our model
given the large number of other covariates and because
it had little effect on the observed relationships. We
also attempted to assess income, but because more
than 10% of this population did not report income,
we excluded this measure from the model.
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We tested correlation coefficients for all covariates;
none was significantly different from zero and no
observed correlation was higher than 0.4. In a post-hoc
analysis to better understand the observed associations between acculturation status and LDL control,
we explored subgroups of people with hyperlipidemia
according to whether or not they self-reported hyperlipidemia/high cholesterol.
RESULTS
Hispanic participants with low acculturation were
older, less educated, and more likely to be uninsured
compared with Hispanic participants with high acculturation (Table 1). We found the prevalence of risk
factors among Hispanic participants was 22% for
hypercholesterolemia, 13% for diabetes, and 31% for
hypertension. Prevalence of diabetes and hypertension was higher among Hispanic participants with low
acculturation compared with Hispanic participants with
high acculturation. Of participants classified as having
risk factors, some participants met diagnostic criteria
using only self-report: 59% for hypercholesterolemia,
22% for diabetes, and 26% for hypertension. Some
participants met diagnostic criteria at the NHANES
exam using only laboratory or physical findings: 15%
for hypercholesterolemia, 12% for diabetes, and 27%
for hypertension.
After adjusting for age, gender, and education, Hispanic participants with low acculturation were more
than three times as likely to have poorly controlled
LDL cholesterol compared with Hispanic participants
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with high acculturation (Table 2). Among those with
diabetes, Hispanic participants with low acculturation appeared to have slightly better hemoglobin A1c
control, but this did not reach statistical significance.
Among those with hypertension, Hispanic participants
with low acculturation had similar control of blood
pressure compared with Hispanic participants with
high acculturation.
The observed difference in LDL control among Hispanic participants with hypercholesterolemia was mildly
attenuated by health insurance (odds ratio [OR] 5
2.70, 95% confidence interval [CI] 1.20, 6.10). There
did not appear to be a substantial influence by having
a usual place of care after adjustment (OR52.87, 95%
CI 1.02, 8.11). Additional adjustment for BMI had little
influence on the observed effect (OR52.90, 95% CI
1.10, 8.30). However, adjusting for physical activity
strengthened the association (OR53.50, 95% CI 1.30,
9.70). Similarly, subsequent adjustment for diet by fat
intake further strengthened the assocation (OR54.49,
95% 1.43, 14.09).
In our final model, we also adjusted for anti-lipid
medication use, which did not materially affect the
association between acculturation and LDL cholesterol control. As a subgroup analysis, we investigated
whether awareness of hyperlipidemia was associated
with improved lipid control. Among those who were
aware of their hypercholesterolemia, participants
with low acculturation were more likely to have poor
LDL control (OR51.70, 95% CI 0.30, 10.60). Among
those without known hypercholesterolemia, those
with low acculturation had even worse control of LDL

Table 1. Baseline characteristics for Hispanic participants by acculturation status in NHANES, 1999–2004
Characteristics
Age (years  standard deviation)
Female gender (percent)
Education high school (percent)
Insurance
Private plus other
Medicare/Medicaid/other government
None
Has usual place of care
Body mass index (30 kg/m2)
Engages in moderate or vigorous activity
Daily calories from fat 30%
Prevalence of hypercholesterolemia
Prevalence of diabetes
Prevalence of hypertension

High acculturation
(n51,534)

Moderate acculturation Low acculturation
(n51,744)
(n51,451)

38.3  18.6
57
32

44.3  20.0
47
60

45.9  19.7
55
86

61
17
22
81
33
54
35
22
11
27

39
24
37
72
26
47
44
23
13
32

22
24
54
62
26
29
53
20
14
32

Mantel-Haenzel Chi-square test for trend (1 degree of freedom) for all analyses except t-test for age

a

NHANES 5 National Health and Nutrition Examination Survey
kg/m2 5 kilograms per meter squared

Public Health Reports / November–December 2009 / Volume 124

P-valuea
0.001
0.540
0.001
0.001

0.001
0.001
0.001
0.001
0.390
0.003
0.005
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Table 2. Odds ratios for poor risk factor control by acculturation status among Hispanic participants
with hypercholesterolemia, diabetes, and hypertension in NHANES, 1999–2004
Model 3
Model 2
Adjusted for age, gender,
Adjusted for age, gender,
insurance, education,
education, insurance,
usual place of care,
usual place of care
BMI, exercise, fat intake
OR (95% CI)
OR (95% CI)

Poor control
of risk factor
(percent)

Model 1
Adjusted for age,
gender, education
OR (95% CI)

Hispanic participants with
hypercholesterolemia (n5421)
High acculturation
Moderate acculturation
Low acculturation

21
28
36

1.00
1.44 (0.64, 3.26)
3.38 (1.20, 9.52)

Hispanic participants with
diabetes (n5540)
High acculturation
Moderate acculturation
Low acculturation

63
52
63

1.00
0.41 (0.14, 1.14)
0.46 (0.18, 1.16)

1.00
0.38 (0.13, 1.14)
0.48 (0.20, 1.17)

1.00
0.36 (0.12, 1.11)
0.52 (0.20, 1.38)

Hispanic participants with
hypertension (n51,252)
High acculturation
Moderate acculturation
Low acculturation

57
64
66

1.00
1.15 (0.76, 1.73)
1.05 (0.64, 1.70)

1.00
1.02 (0.65, 1.58)
0.83 (0.49, 1.40)

1.00
1.02 (0.66, 1.57)
0.81 (0.47, 1.42)

Characteristic

1.00
1.27 (0.59, 2.72)
2.87 (1.02, 8.11)

1.00
1.45 (0.70, 3.03)
4.49 (1.43, 14.09)

NHANES 5 National Health and Nutrition Examination Survey
OR 5 odds ratio
CI 5 confidence interval
BMI 5 body mass index

(OR51.96, 95% CI 0.89, 4.30); however, these differences were not statistically significant.
DISCUSSION
Our study suggests that, in comparison with Hispanic
adults with high acculturation, Hispanic adults with low
acculturation have a significantly greater risk of poor
hypercholesterolemia control, but not hypertension or
diabetes control. This relationship was only partially
accounted for by the socioeconomic factors that we
assessed. As might be expected, those with low acculturation had less access to health care measured by
health insurance status. After adjusting for differential
access to care, the difference in LDL cholesterol control
was modestly attenuated. Conversely, additional adjustment for fat intake and physical activity strengthened
the association between acculturation and inadequate
LDL control.
Similar to previous studies,19,20 our data show that
Hispanic adults with high acculturation tend to participate more in physical activity and have worse diets.
In our study, fat intake appeared to have a stronger
influence than leisure-time physical activity on the OR.

This may be related to evidence showing that Hispanic
adults with low acculturation actually have better diets
than Hispanic adults with high acculturation.21
Reasons are unclear for the differential influence
of acculturation on the control of the three cardiovascular risk factors we studied. One possibility may
be the public’s greater awareness of hypertension and
diabetes and their sequelae, including tangible complications such as visual impairment, renal impairment,
and stroke. That is, those who are more acculturated
may have better controlled hypertension and diabetes
over hypercholesterolemia, perhaps due to less awareness of the importance of cholesterol control on their
cardiovascular health.
Our results also demonstrated a higher prevalence
of diabetes and hypertension among Hispanic participants with low acculturation compared with those
with high acculturation. These differences could not
be attributed to a particular mode of diagnosis (e.g.,
self-report, being on risk factor-specific medication, or
by physical/laboratory NHANES exam). It is unclear
why these participants with low acculturation had a
higher prevalence of diabetes and hypertension given
that it has been well documented that newly arrived
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immigrants tend to be healthier. However, we could
not assess the influence of duration of U.S. residence,
which was unavailable for most study participants.
For this study, acculturation status was largely
composed of language variables. It is possible that
participants who did not speak English were not being
told by doctors that they were at risk for diabetes or
hypertension, not getting appropriate medication, or
not having the appropriate testing. Furthermore, our
own previous work has shown that using mass media in
Spanish rather than English is associated with underdiagnosis of hypertension.10 That is, those who watch
television, listen to the radio, or read newspapers and
magazines in Spanish rather than English are more
likely to have undiagnosed hypertension. There may
also be differences in health education content in
Spanish- vs. English-language media sources with regard
to cardiovascular risk factors.
The findings from this study may identify one potential area for improvement that could be addressed
through culturally competent initiatives. For example,
educational programs that focus on Hispanic patients
with limited English proficiency, particularly providing information and medical care in Spanish, may
improve lipid control among Hispanic patients with
hypercholesterolemia. Low acculturation may affect
lipid control at different points, including a patient’s
decision to seek care, access to a primary care physician,
diagnosis of disease, the patient-physician relationship,
and adherence to treatment regimens. This study was
not designed to differentiate among these etiologies.
Limitations
One limitation of this study was the small sample size of
the participants with cardiovascular risk factors, which
diminished the ability to detect differences between
some groups, particularly those with diabetes. We were
also unable to assess for other possible mediators and
confounders, including patient-physician language
concordance and medication adherence. As this was
an observational cross-sectional study, the results only
point to associations and not causal relationships.
Another limitation was our use of an abbreviated
acculturation scale based largely on language. This
scale did not capture the true breadth of one’s acculturation. However, there is currently no gold standard
scale to measure acculturation.22 Our acculturation
scale did capture various aspects of language and has
been validated. NHANES oversamples for Mexican
Americans and, although they do comprise the largest
immigrant group from Latin America, data gathered
from NHANES cannot be generalized to the entire
Latino population or to any non-Mexican American
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subgroup.23 There is ample evidence to indicate that
health outcomes for the Latino population vary by
subgroup.7 One strength of our study was the use of
national guidelines to determine control of cardiovascular risk factors rather than simply differences in
cardiovascular risk factor levels, as control is clinically
relevant.
CONCLUSIONS
Compared with Hispanic adults with high acculturation, Hispanic adults with low acculturation are less
likely to achieve control of hypercholesterolemia.
Further studies should be performed to confirm this
finding and examine the mechanisms by which limited
English proficiency has an adverse impact on lipid
control among the U.S. Hispanic population. Programs
that bridge the language gap may improve lipid control
among the Hispanic population with low acculturation
and reduce its risk for cardiovascular disease.
The authors thank Dr. Russell Phillips for his review of this article.
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