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IntroductIon

 Asian Americans and Latinos 
are the fastest growing popula-
tion segments of the United States 
(US) population, yet research on 
the cardiovascular health of these 
groups has only recently emerged, 
particularly for Asian Americans.1,2 
This limited evidence base has been 
highlighted in two recent reports 
from the American Heart Asso-
ciation (AHA), serving as a call to 
action for more research of these 
vulnerable populations.1,3 When 
studied in aggregate, Hispanics/ 
Latinos (herein Latinos) and Asian 
Americans experience lower rates 
of cardiovascular disease (CVD) 

mortality as compared with non-
Latino Whites (NLWs).2 Among 
Latinos, this phenomenon has been 
termed the “Latino health para-
dox,” referring to the observation 
that Latinos often fare better than 
their NLW counterparts on mortal-
ity outcomes despite lower levels 
of income, education, and health 
care access.4-8 Similarly, people of 
Asian descent are often described 
as the “model minority” given, on 
average, their higher education-
al attainment and health status.9

 The findings of lower CVD 
mortality are not consistent among 
all Asian Americans and Latinos, 
and subgroup characteristics differ 
widely.10,11 Additionally, accultura-
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tion, the process by which an immi-
grant culture adopts beliefs, norms, 
and practices of a host culture,12 is 
associated with differences in CVD 
risk and outcomes.5 Among both 
Asian Americans and Latinos, ac-
culturation proxies such as foreign-
born status, length of stay in the 
United States, or language are asso-
ciated with differences in prevalence 
of CVD risk factors, socioeconomic 
position and self-rated health.6-8,13,14 
 Although studies suggest that 
foreign-born status confers a sur-

ment of ideal cardiovascular health 
in contemporary immigrant popu-
lations. The AHA has defined ideal 
cardiovascular health as living free 
of cardiovascular disease and being 
in optimal state for seven cardiovas-
cular health factors and behaviors 
defined as “Life’s Simple 7,” includ-
ing: blood pressure, body mass in-
dex, glucose levels, total cholesterol, 
diet, physical activity, and smoking. 
Yang and colleagues demonstrated 
that meeting all seven of these cri-
teria may prevent 59% of all deaths, 
64% of those from CVD, and 63% 
of those from ischemic heart dis-
ease over a 20-year period.22 Select 
studies have demonstrated very 
low levels of ideal cardiovascular 
health attainment, particularly in 
ethnically diverse populations.23-26

 In our present study, we use a 
large, nationally representative sam-
ple of contemporary Asian Ameri-
cans and Latinos to examine how 
language spoken at home, as an ac-
culturation proxy, is associated with 
prevalence of ideal cardiovascular 
status for smoking, blood pressure, 
glucose levels, and total cholesterol. 
We hypothesized that increased 
English language use would be as-
sociated with a higher prevalence 
of poor cardiovascular health. 

Methods

Study Population
 We used the 2011-2016 cycles of 
the National Health and Nutrition 
Examination Survey (NHANES). 
NHANES is a complex, stratified, 
multistage probability survey de-
sign with a random sampling of 

the civilian non-institutionalized 
population conducted by the Na-
tional Center for Health Statistics.27 
Beginning with the 2011-2012 cy-
cle, NHANES oversampled Asian 
Americans allowing researchers to 
examine health data for this popula-
tion group. We restricted our analy-
sis to participants who self-identi-
fied as Latino or Asian American. 

Study Outcomes and 
Predictors
 Participants completed a de-
tailed home survey on demograph-
ic, socioeconomic, and health in-
terview data followed by a physical 
examination and laboratory mea-
sures in mobile health centers. For 
our analyses, we were interested 
in non-behavioral cardiovascular 
health metrics:  smoking (smoking 
is defined by the AHA as both a car-
diovascular behavior and cardiovas-
cular health factor), blood pressure, 
glucose levels, and total cholesterol 
level. Smoking status was opera-
tionalized as being in ‘ideal’ status if 
the respondent never smoked, had 
used fewer than 100 cigarettes in 
a lifetime, or was a former smoker 
who quit >1 year ago. Intermedi-
ate and poor smoking status in-
cluded those who smoked ≥100 
cigarettes but who quit <1 year ago, 
and current smokers, respectively. 
Blood pressure status was defined 
as ideal blood pressure if systolic 
blood pressure (SBP) was <120 
mm Hg and diastolic blood pres-
sure (DBP) <80 mm Hg and the 
participant was not using antihy-
pertensive medications. Intermedi-
ate status was defined as SBP=120-
139 mm Hg or DBP= 80-89 mm 

We hypothesized that 
increased English language 

use would be associated 
with a higher prevalence of 
poor cardiovascular health.

vival advantage for many immigrant 
groups,15 studies on the effects of ac-
culturation proxies on major CVD 
risk factors have been inconsistent 
for both Latino and Asian immi-
grants.16-18 This inconsistency may 
be due to the globalization of obesi-
ty and other cardiovascular risk fac-
tors (eg, diabetes) in Latin American 
and Asian countries,19-21 which may 
be influencing immigrant dispari-
ties observed in the United States. 
Moreover, in contrast to research 
on cardiovascular risk factors, little 
is known about the association of 
acculturation proxies with attain-
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Hg or treated to goal, and poor 
status was classified as SBP≥140 
mm Hg or DBP≥90 mm Hg. 
 The AHA definition of cardio-
vascular health for diabetes risk 
was originally based on fasting 
plasma glucose (FPG). However, 
NHANES only collects FPG on a 
subset of participants, leading to a 
reduced study population and pos-
sibly biased estimates. Thus, fol-
lowing prior work, we classified 
diabetes risk using glucose levels 
obtained from hemoglobin A1C 
(HbA1c) tests that were adminis-
tered to nearly all NHANES partic-
ipants.28 Ideal glucose level includ-
ed those with HbA1C <5.7% and 
not taking diabetes medications, 
intermediate status was defined as 
those with HbA1C=5.7%-6.4% 
or treated to goal, and poor status 
was defined as HbA1C ≥ 6.5%. 
Ideal cholesterol level was based 
on a total cholesterol reading of 
<200 mg/dL and not being treated 
with lipid-lowering medication, 
intermediate level as total choles-
terol between 200-239 mg/dL or 
treated to goal, and poor status as 
total cholesterol of ≥240 mg/dL. 
 We used language participants 
most often spoke at home as our 
main independent variable and 
proxy for acculturation-related pro-
cesses hypothesized to influence 
cardiovascular risk. Language use 
was categorized similarly for Lati-
nos and Asian Americans as only/
mostly speaks English at home, both 
English or native language (Spanish 
for Latinos) spoken equally well, or 
only/mostly native language spoken 
at home (Spanish for Latinos, and 
various other languages for Asian 

Americans). Additionally, analy-
ses were adjusted for participant 
age, sex, annual household income 
(<$25,000, $25,000-74,999, or 
>$75,000, plus a missing category), 
and educational attainment level 
(less than high school, high school, 
some college, or college or more). 

Statistical Analysis
 As recommended by NHANES 
to maximize stability of estimates, 
we merged three waves of data 
(2011-12, 2013-14, 2015-16) 
and divided weights by a factor of 
three to account for the 6 years of 
data. Over this time period, a total 
of 3,398 Asian and 8,350 Latino 
adults and youth were sampled. 
After excluding participants who 
were ≤20 years of age (n=1,247 for 
Asians; n= 4,194 for Latinos), preg-
nant women (n=25 for Asians; n= 
45 for Latinas) and those missing 
data on language spoken at home 
(n=117 for Asians; n=205 for Lati-
nos), our final analytic sample in-
cluded 2,009 Asian Americans and 
3,906 Latinos. We did not impute 
values for missing data. On average, 
5% of data were missing across our 
key study variables, except for an-
nual household income where 8% 
of participants had missing data. We 
conducted sensitivity analyses cate-
gorizing income to include a ‘miss-
ing’ category. Model results were 
substantively the same when either 
version of income was applied, 
hence we present data excluding ob-
servations missing data for income. 
 We generated the prevalence 
(weighted) of having ideal, inter-
mediate or poor status on the four 
cardiovascular health factors as well 

as key covariates by race/ethnicity 
and language spoken at home. For 
consistency purposes across all CV 
factors examined, each cardiovas-
cular health factor was categorized 
into a binary measure where those 
in poor and intermediate cardio-
vascular health were compared 
with those with ideal health status 
(ie, referent). We fit log-binomial 
models to generate prevalence ra-
tios (PR) for each cardiovascular 
health factor separately for Asian 
Americans and Latinos. Model 1 
represents the crude association be-
tween language and each cardiovas-
cular health factor for Latinos and 
Asians. Model 2 adjusted for age 
and sex, and Model 3 additionally 
adjusted for education and income. 
All analyses were performed in SAS 
9.4 and SAS-callable SUDAAN to 
account for the complex sampling 
design of NHANES and to gener-
ate prevalence ratios. All statistical 
testing was two-sided at the 5% sig-
nificance level. This study did not 
require review by the author’s in-
stitutional review board given that 
NHANES is a publicly available da-
taset with no participant identifiers. 

results

 Table 1 shows the weighted char-
acteristics of the study population 
by race/ethnicity and language spo-
ken at home. Among Latinos and 
Asian Americans, those who spoke 
only/mostly English had a mean age 
(SD) of 39.5 (.5) and 42.2 (.8), re-
spectively, and were younger than 
those who spoke Spanish or another 
language only/mostly. Further, La-
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tinos were generally younger than 
their Asian American counterparts 
across all language categories. Asian 
Americans who only/mostly spoke 
English at home had higher house-
hold incomes and educational at-
tainment compared with those who 
only/mostly spoke another lan-
guage, and when compared with all 
Latinos. For example, nearly 58% of 
Latinos who predominantly spoke 
Spanish had less than a high school 
education, compared with 22% of 
Asian Americans in the same lan-
guage group. Further, the major-
ity (87.1%) of Asian Americans 
were foreign-born compared with 
60.1% of Latinos (data not shown). 

 Figure 1 shows the prevalence 
of having ideal cardiovascular 
health for the four factors examined 
(smoking, blood pressure, glucose 
levels, and total cholesterol) by lan-
guage spoken and race/ ethnicity. 
Most Latinos and Asian Americans 
in our sample (range 78%-94%) met 
the ideal classification for smoking. 
However, current smokers were 
more likely to predominantly speak 
English at home. There was no sta-
tistically significant difference in 
having ideal blood pressure status 
when comparing those who spoke 
their native language at home with 
those who predominantly spoke 
English in both groups. However, a 

slightly higher percentage of Asian 
Americans who equally spoke their 
native language and English had 
ideal blood pressure compared with 
Latinos (57% vs 53%, respectively). 
In both racial/ethnic groups, the 
prevalence of having ideal blood 
glucose levels generally increased 
with increasing English language use 
at home and was significantly differ-
ent when compared with those who 
largely spoke their native language 
at home among Latinos (P<.05). In 
general, ideal status on total choles-
terol levels increased with increased 
English language use at home for 
Asian Americans but not among La-
tinos. Finally, except for smoking, 

Table 1. Distribution of sociodemographic characteristics of study population by language spoken at home in Asians and 
Latinos, NHANES 2011-2016

Weighted survey results, % (standard error)

Asians Latinos

Sociodemographic characteristics
Other 

language only/
mostly

Both 
languages 

equally

Mostly/only 
English

Spanish only/
mostly

Both 
languages 

equally

Mostly/only 
English

N 1,185 167 657 2,144 565 1,197
Age, mean 47.3 (1.1) 41.8 (1.5) 42.2 (.8) 43.9 (.7) 40.3 (.9) 39.5 (.5)
   20-39 36.1 (2.9) 48.8 (5.4) 48.9 (2.7) 43.6 (2.2) 55.7 (3.0) 56.0 (1.5)
   40-59 37.8 (1.8) 39.1 (4.6) 36.3 (2.2) 39.7 (1.2) 30.2 (2.6) 32.0 (1.4)
   60-79 22.5 (1.9) 11.1 (2.8) 13.2 (1.7) 14.9 (1.4) 12.5 (1.7) 11.1 (.8)
   ≥80 3.6 (.8) 1.1 (.8) 1.5 (.6) 1.8 (.4 ) 1.6 (.5) .9 (.2)
Gender
   Male 47.6 (1.1) 48.7 (3.7) 44.9 (2.0) 52.3 (1.2) 49.8 (1.9) 47.8 (1.2)
   Female 52.4 (1.1) 51.3 (3.7) 55.1 (2.0) 47.7 (1.2) 50.2 (1.9) 52.2 (1.2)
Annual household Income
   $0-$24,999 19.6 (2.4) 13.2 (3.1) 7.8 (1.5) 39.3 (2.2) 29.8 (3.0) 22.0 (1.7)
   $25,000-74,999 43.7 (2.6) 37.9 (4.2) 30.9 (2.6) 51.4 (2.1) 49.7 (2.5) 44.9 (2.2)
   ≥$75,000 36.6 (3.4) 48.9 (5.2) 61.2 (3.0) 9.2 (1.3) 20.5 (2.1) 33.1 (2.9)
Education
   <High school 21.9 (2.6) 5.3 (1.9) 4.7 (1.0) 57.8 (2.4) 32.5 (2.4) 17.6 (1.5)
   High school 16.2 (1.6) 8.6 (2.6) 7.8 (1.4) 19.3 (1.1) 22.5 (2.3) 24.0 (1.7)
   Some college 18.3 (1.7) 21.6 (3.3) 22.7 (2.2) 15.5 (1.2) 32.1 (2.9) 38.3 (2.1)
   College or more 43.5 (2.8) 64.5 (4.2) 64.7 (2.9) 7.5 ( 1.1) 13.0 (1.8 ) 20.1 (1.9 )

Variables may not equal total sample size due to missing values.
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approximately 35% of both Asian 
Americans and Latinos had interme-
diate cardiovascular health (ie, bor-
derline or treated to goal) for blood 
pressure, glucose level, and total 
cholesterol, constituting the larg-
est segment of cardiovascular risk 
for both groups (data not shown).
 Table 2 highlights the probabili-
ty of being in poor/intermediate car-
diovascular health compared with 
ideal health for Asian Americans 
and Latinos. In unadjusted models, 
Asian Americans who only/most-

ly spoke their native language at 
home were 19% less likely to smoke 
(PR=.81, 95% CI=.61, 1.06) when 
compared with those who only/
mostly spoke English, although not 
statistically significant. This protec-
tive association increased to 53% 
and became significant if they spoke 
both languages equally (PR=.45, 
95% CI=.23,.89). The association 
between language and smoking per-
sisted in fully adjusted models. Sim-
ilarly, Asian American individuals 
who spoke only/mostly their native 

language at home were less likely to 
have intermediate/poor blood pres-
sure than those who spoke English 
only/ mostly in fully adjusted mod-
els (Model 3: PR=.83, 95%CI=.75, 
.92). In models examining glucose 
and total cholesterol levels, there 
were no statistically significant as-
sociations or consistent patterns 
observed among Asian Ameri-
cans by language spoken at home.  
 The associations between lan-
guage and CV risk factors (smok-
ing, blood pressure, and glucose 
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Figure 1. Prevalence of meeting ideal cardiovascular health status by cardiovascular factor and racial/ethnic group, NHANES, 
2011-2016
Ideal cardiovascular risk was defined as follows: smoking as never smoked or quit >1 year ago; blood pressure systolic blood pressure <120 mmHg and diastolic blood 
pressure <80mmHg; glucose by hemoglobin A1c < 5.7%, and total cholesterol < 200mg/dL .
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level) among Latinos generally fol-
lowed the same pattern as Asian 
Americans. In unadjusted models, 
those who spoke only/mostly Span-
ish compared with those who only/
mostly spoke English were signifi-
cantly less likely to smoke (PR=.73, 
95% CI=.63, .83) and the mag-
nitude of the association became 
stronger after adjusting for income 
and education (Model 3: PR=.56, 
95% CI=.47, .68). Although unad-
justed models (Model 1) showed no 
significant association between lan-
guage and blood pressure, those who 
spoke only/mostly Spanish were 
17% less likely to have poor/inter-
mediate blood pressure than those 
who spoke only/mostly English in 
fully adjusted models (Model 3: 
PR=.83, 95% CI=.75, .92). In con-

trast, only/mostly Spanish speakers 
were significantly more likely to have 
poor/ intermediate glucose levels 
(Model 1: PR=1.35, 95% CI=1.21, 
1.49) than those who spoke only/
mostly English. However, this as-
sociation was fully attenuated and 
became statistically non-significant 
after adjusting for education and 
income (Model 3). The associa-
tions between language spoken at 
home and cholesterol among La-
tinos were largely non-significant. 

dIscussIon

 Using contemporary data from 
a nationally representative popu-
lation-based survey, we found sig-
nificant differences in the pattern-

ing of four cardiovascular health 
factors among Asian Americans 
and Latinos. In both groups, smok-
ing prevalence was generally lower 
among those who spoke their native 
language compared with those who 
mostly spoke English. However, 
Asian Americans who spoke both 
languages had the lowest probabil-
ity of smoking. In adjusted models, 
both Asian Americans and Latinos 
who spoke their native language at 
home compared with those who 
largely spoke English were less like-
ly to have intermediate/poor blood 
pressure status. In contrast, among 
Latinos only, Spanish language use 
was associated with increased diabe-
tes prevalence, but this association 
became statistically non-significant 
after adjusting for income and 

Table 2. Prevalence ratios (PR) for the association between language spoken at home and poor/intermediate cardiovascular 
health in Asians and in Latinos, NHANES 2011-2016

Asians Latinos

Language Spoken at Homea Model 1, PR 
(95% CI)

Model 2, PR 
(95% CI)

Model 3, PR 
(95% CI)

Model 1, PR 
(95% CI)

Model 2, PR 
(95% CI)

Model 3, PR 
(95% CI)

Smoking
   Native language only/ mostly .81 (.61,1.06) .83 (.64,1.07) .60  (0.45,0.81) .73 (.63,.83) .72 (0.63,0.82) .56 (.47, .68)
   Both languages equally .47  (.24,.93) .45 (.23,.89) .35 (.18,.67) .84 (.66,1.08) .83 (.65,1.06) .73 (.57, .94)
   English only/ mostly  1.00  1.00  1.00  1.00  1.00  1.00
Blood Pressure
   Native language only/ mostly 1.03 (.93,1.13) .88 (.81,.97) .83 (.75,.92) 1.05 (.98,1.13) .92 (.87,.97) .86 (.80, .93)
   Both languages equally  .87 (.65,1.15)  .88 (.71,1.09)  .86 (.69,1.07)  .92 (.82,1.05)  .90 (.81,.99)  .88 (.79, .97)
   English only/ mostly 1.00 1.00 1.00 1.00 1.00 1.00
Glucose Level
   Native language  only/ mostly 1.19 (1.0,1.42) .96 (.83,1.12) .91 (.77,1.07) 1.35 (1.21,1.49) 1.15 (1.05,1.25) .99 (.89,1.11)
   Both languages equally .87 (.62,1.22) .90 (.69,1.15) .86 (.66,1.11) 1.03 (.84,1.26) 1.0 (.85,1.18) .94 (.79,1.11)
   English only/ mostly 1.00 1.00 1.00 1.00 1.00 1.00
Total cholesterol
   Native language only/ mostly 1.11 (1.0,1.24) .99 (.91,1.08) 1.04 (.93,1.16) 1.13 (1.03,1.23) 1.0 (.92,1.08) .99 (.91,1.08)
   Both languages equally 1.02 (.80,1.30) 1.01 (.84,1.22) 1.03 (.85,1.25) .89 (.77,1.04) .88 (.78, .98) .88 (.78,1.0)
   English only/ mostly 1.00 1.00 1.00 1.00 1.00 1.00

a. For Latinos, native language was generally Spanish. For Asians, language spoken at home varied depending on country of origin. 
Model 1: Unadjusted; Model 2: Adjusted for age and sex; Model 3: Adjusted for age, sex, education, and income.
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education. We found no signifi-
cant associations between choles-
terol status and language use among 
Asian Americans and Latinos. 
 Our study adds new data on 
cardiovascular risk related to smok-
ing. While national surveillance 
data has previously shown that 
immigrant-origin populations have 
a lower prevalence of smoking than 
the US-born, these studies typically 
only consider current smoking sta-
tus.29 Using definition criteria based 
on the Life’s Simple 7 framework, 
we additionally included those who 
quit smoking more than 1 year 
ago in the non-smoking category, 
thereby reflecting more sustained 
smoking abstinence, and showed 
a similar pattern of lower smoking 
prevalence across all language cate-
gories for both Asian Americans and 
Latinos. However, Latinos in gen-
eral were more likely to smoke than 
their Asian American counterparts. 
 The role of language use in shap-
ing cardiovascular risk appears to 
differ based on the outcome inves-
tigated. Spanish language use has 
been associated with worse control 
of cardiovascular risk factors includ-
ing hypertension and hypercholes-
terolemia.14,30,31 It is possible that 
language barriers among Latinos 
and Asian immigrants result in less 
access to health care and translate 
to worse risk factor control among 
those diagnosed. In fact, limited 
English proficiency has been associ-
ated with less access to preventive 
care and satisfaction with care.32, 33 
Teppala and colleagues documented 
a similar independent effect of in-
creased prevalence of hypertension 
among Asians and Latinos with in-

creasing acculturation.34 One possi-
ble explanation for these findings is 
that behavioral risk factors such as 
poor dietary patterns or decreased 
physical activity increases with in-
creased English language use result-
ing in increased cardiovascular risk. 
In regression models, we found that 
more frequent use of Spanish or a 
native language at home compared 
with increased English language use 
was associated with more favorable 
blood pressure status (ie, decreased 
probability of having poor status) 
among Latinos and Asian Ameri-
cans. This finding persisted after 
adjusting for sociodemographic 
factors. Hypertension is a major 
cardiovascular risk factor that is 
readily managed with aggressive 
primary and secondary prevention. 
Future research is needed to de-
termine if specific mediators such 
as diet or physical activity explain 
these associations, or if other indi-
vidual, interpersonal or community 
factors protect from hypertension 
risk in immigrant populations. 
 Additional research is also need-
ed to elucidate how socioeconomic 
factors shape diabetes risk in Latino 
populations. Our study showed that 
use of Spanish language at home was 
associated with increased prevalence 
of poorly controlled glucose among 
Latinos. However, findings were 
attenuated and became non-sig-
nificant after adjusting for income 
and education. Some recent studies 
have similarly shown that language-
diabetes associations are explained 
by socioeconomic position, with a 
clear gradient observed in diabetes 
risk by educational attainment.35 
 Other studies find that accul-

turation or acculturation proxies re-
main independently associated with 
diabetes after adjusting for socio-
economic factors.36 One potential 
explanation for this discrepancy in 
study findings is that more recent 
cohorts of Latinos migrating to the 
United States (ie, foreign-born) may 
no longer exhibit lower diabetes risk 
compared with the US-born due to 
the globalization of the obesity epi-
demic, thereby blunting socioeco-

In both groups, smoking 
prevalence was generally 
lower among those who 

spoke their native language 
compared with those who 

mostly spoke English.

nomic gradients in diabetes. Anoth-
er explanation is that we still know 
very little about the interplay of so-
cioeconomic position and culture/ 
acculturation proxies on health.37 
For example, approximately 60% of 
Latinos who predominantly spoke 
Spanish at home had less than a 
high school education, compared 
with 19.5% of Asian Americans in 
the same language group. This dif-
ference in educational attainment 
may in part explain why language-
diabetes associations differed in each 
group. However, it is important to 
note that few studies have examined 
how more comprehensive measures 
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of socioeconomic position affect the 
health of immigrant-origin groups. 
 Although we merged three waves 
of nationally representative data for 
both groups, to determine how car-
diovascular health patterns in Asian 
Americans compares with Latinos, 
our study had some limitations that 
warrant mention. The sample sizes 
for some associations between lan-
guage use and cardiovascular health 
factors were small and thus need 
to be replicated in larger studies. 
Further, we also were not able to 
conduct subgroup analyses in each 
racial/ethnic population. There is 
significant heterogeneity among 
Asian Americans and Latinos based 
on country of origin and admixture 
but disaggregated subgroups are 
not available in NHANES. Asian 
Americans and Latinos include vari-
ous ethnic and cultural groups that 
have distinct migration, socioeco-
nomic, political backgrounds, all of 
which can result in varying health 
risks across subgroups. Some of our 
previous work has highlighted dif-
ferences in CVD mortality by both 
Asian10 and Latino subgroups.11 As 
a cross-sectional study, we also were 
not able to determine if language 
use is prospectively associated with 
cardiovascular risk, which would 
strengthen causal interpretations 
on the role of language on health. 
Similarly, language spoken at home 
is only one measure of language 
use and does not necessarily indi-
cate limited English proficiency. 
However, our middle category con-
sisting of individuals who speak 
both English and another language 
equally well at home allowed us 
to capture bilingual proficiency.

conclusIon 

 Our study is one of the first to 
systematically examine patterns in 
major cardiovascular health fac-
tors in a contemporary sample of 
Latinos and Asian Americans. We 
showed significant variation in 
cardiovascular health risk in each 
group by language spoken at home, 
an important acculturation proxy. 
We further found a large burden 
of intermediate cardiovascular 
risk present in both populations. 
These findings suggest the need to 
implement what the AHA has de-
fined as ‘primordial’ prevention ef-
forts focused on policy and public 
health interventions that can stem 
the development of cardiovascu-
lar health factors to begin with, 
and ultimately result in decreased 
cardiovascular disease burden.  

AcknowledgMents 
 Dr. Rodriguez was funded by the 
McCormick Galiban Fellowship from 
Stanford University. 

Conflict of Interest
 No conflicts of interest to report. 

Author Contributions
 Research concept and design: Rodri-
guez, Pentakota, Hastings, Palaniappan; 
Acquisition of data: Rodriguez, Echeverría, 
Pentakota, Hastings; Data analysis and in-
terpretation: Rodriguez, Echeverría, Penta-
kota, Amadi; Manuscript draft: Rodriguez, 
Echeverría, Pentakota, Amadi, Hastings, 
Palaniappan; Statistical expertise: Penta-
kota, Amadi; Administrative: Rodriguez, 
Echeverría, Pentakota, Hastings; Supervi-
sion: Rodriguez, Echeverría, Palaniappan

References 
1. Palaniappan LP, Araneta MR, Assimes 

TL, et al; American Heart Association 
Council on Epidemiology and Preven-
tion; American Heart Association Council 
on Peripheral Vascular Disease; American 
Heart Association Council on Nutri-

tion, Physical Activity, and Metabolism; 
American Heart Association Council on 
Clinical Cardiology; American Heart 
Association Council on Cardiovascular 
Nursing; Council on Cardiovascular Nurs-
ing. Call to action: cardiovascular disease in 
Asian Americans: a science advisory from 
the American Heart Association. Circula-
tion. 2010;122(12):1242-1252. https://
doi.org/10.1161/CIR.0b013e3181f22af4 
PMID:20733105

2. Mozaffarian D, Benjamin EJ, Go AS, et al; 
American Heart Association Statistics Com-
mittee and Stroke Statistics Subcommittee. 
Heart disease and stroke statistics—2015 
update: a report from the American Heart 
Association. Circulation. 2015;131(4):e29-
e322. https://doi.org/10.1161/
CIR.0000000000000152 PMID:25520374

3. Rodriguez CJ, Allison M, Daviglus ML, et 
al; American Heart Association Council on 
Epidemiology and Prevention; American 
Heart Association Council on Clinical 
Cardiology; American Heart Association 
Council on Cardiovascular and Stroke 
Nursing. Status of cardiovascular disease 
and stroke in Hispanics/Latinos in the 
United States: a science advisory from 
the American Heart Association. Circula-
tion. 2014;130(7):593-625. https://doi.
org/10.1161/CIR.0000000000000071 
PMID:25098323

4. Borrell LN, Lancet EA. Race/ethnicity and 
all-cause mortality in US adults: revisit-
ing the Hispanic paradox. Am J Public 
Health. 2012;102(5):836-843. https://
doi.org/10.2105/AJPH.2011.300345 
PMID:22493998

5. Eamranond PP, Wee CC, Legedza AT, 
Marcantonio ER, Leveille SG. Acculturation 
and cardiovascular risk factor control among 
Hispanic adults in the United States. Public 
Health Rep. 2009;124(6):818-824. https://
doi.org/10.1177/003335490912400609 
PMID:19894424

6. Lommel LL, Chen JL. The relationship 
between self-rated health and acculturation 
in Hispanic and Asian adult immigrants: a 
systematic review. J Immigr Minor Health. 
2015; 18(2):468-478. PMID:25894534

7. Mainous AG III, Majeed A, Koopman 
RJ, et al. Acculturation and diabetes 
among Hispanics: evidence from the 
1999-2002 National Health and Nutri-
tion Examination Survey. Public Health 
Rep. 2006;121(1):60-66. https://doi.
org/10.1177/003335490612100112 
PMID:16416699

8. Moran A, Diez Roux AV, Jackson SA, 
et al. Acculturation is associated with 
hypertension in a multiethnic sample. Am 
J Hypertens. 2007;20(4):354-363. https://
doi.org/10.1016/j.amjhyper.2006.09.025 
PMID:17386340

https://doi.org/10.1161/CIR.0b013e3181f22af4
https://doi.org/10.1161/CIR.0b013e3181f22af4
https://doi.org/10.1161/CIR.0000000000000152
https://doi.org/10.1161/CIR.0000000000000152
https://www.ncbi.nlm.nih.gov/pubmed/25520374
https://doi.org/10.1161/CIR.0000000000000071
https://doi.org/10.1161/CIR.0000000000000071
https://www.ncbi.nlm.nih.gov/pubmed/25098323
https://doi.org/10.2105/AJPH.2011.300345
https://doi.org/10.2105/AJPH.2011.300345
https://www.ncbi.nlm.nih.gov/pubmed/22493998
https://doi.org/10.1177/003335490912400609
https://doi.org/10.1177/003335490912400609
https://www.ncbi.nlm.nih.gov/pubmed/19894424
https://www.ncbi.nlm.nih.gov/pubmed/25894534
https://doi.org/10.1177/003335490612100112
https://doi.org/10.1177/003335490612100112
https://www.ncbi.nlm.nih.gov/pubmed/16416699
https://doi.org/10.1016/j.amjhyper.2006.09.025
https://doi.org/10.1016/j.amjhyper.2006.09.025
https://www.ncbi.nlm.nih.gov/pubmed/17386340


Ethnicity & Disease, Volume 29, Number 2, Spring 2019 295

Latino and Asian American Cardiovascular Health - Rodriguez et al

9. Cheng AW, Chang J, O’Brien J, Budgazad 
MS, Tsai J. Model minority stereotype: 
influence on perceived mental health 
needs of Asian Americans. J Immigr Minor 
Health. 2017;19(3):572-581. https://
doi.org/10.1007/s10903-016-0440-0 
PMID:27246287

10. Jose PO, Frank AT, Kapphahn KI, et 
al. Cardiovascular disease mortality in 
Asian Americans. J Am Coll Cardiol. 
2014;64(23):2486-2494. https://doi.
org/10.1016/j.jacc.2014.08.048 
PMID:25500233

11. Rodriguez F, Hastings KG, Boothroyd 
DB, et al. Disaggregation of cause-
specific cardiovascular disease mortal-
ity among Hispanic subgroups. JAMA 
Cardiol. 2017;2(3):240-247. https://
doi.org/10.1001/jamacardio.2016.4653 
PMID:28114655

12. Abraído-Lanza AF, Armbrister AN, 
Flórez KR, Aguirre AN. Toward a 
theory-driven model of acculturation 
in public health research. Am J Public 
Health. 2006;96(8):1342-1346. https://
doi.org/10.2105/AJPH.2005.064980 
PMID:16809597

13. Lauderdale DS, Rathouz PJ. Body mass 
index in a US national sample of Asian 
Americans: effects of nativity, years since 
immigration and socioeconomic status. Int J 
Obes Relat Metab Disord. 2000;24(9):1188-
1194. https://doi.org/10.1038/
sj.ijo.0801365 PMID:11033989

14. Eamranond PP, Legedza AT, Diez-Roux 
AV, et al. Association between language 
and risk factor levels among Hispanic adults 
with hypertension, hypercholesterolemia, or 
diabetes. Am Heart J. 2009;157(1):53-59. 
https://doi.org/10.1016/j.ahj.2008.08.015 
PMID:19081396

15. Dupre ME, Gu D, Vaupel JW. Survival 
differences among native-born and foreign-
born older adults in the United States. 
PLoS One. 2012;7(5):e37177. https://
doi.org/10.1371/journal.pone.0037177 
PMID:22615929

16. Im EO, Ham OK, Chee E, Chee W. Racial/
ethnic differences in cardiovascular symp-
toms in four major racial/ethnic groups 
of midlife women: a secondary analysis. 
Women Health. 2015;55(5):525-547. 
https://doi.org/10.1080/03630242.2015.10
22813 PMID:25826460

17. Shah SM, Loney T, Dhaheri SA, et al. 
Association between acculturation, obesity 
and cardiovascular risk factors among male 
South Asian migrants in the United Arab 
Emirates—a cross-sectional study. BMC 
Public Health. 2015;15(1):204. https://
doi.org/10.1186/s12889-015-1568-x 
PMID:25885030

18. Daviglus ML, Pirzada A, Talavera GA. 
Cardiovascular disease risk factors in the 

Hispanic/Latino population: lessons from 
the Hispanic Community Health Study/
Study of Latinos (HCHS/SOL). Prog 
Cardiovasc Dis. 2014;57(3):230-236. 
https://doi.org/10.1016/j.pcad.2014.07.006 
PMID:25242694

19. Seidell JC, Halberstadt J. The global burden 
of obesity and the challenges of prevention. 
Ann Nutr Metab. 2015;66(suppl 2):7-
12. https://doi.org/10.1159/000375143 
PMID:26045323

20. Roth GA, Nguyen G, Forouzanfar MH, 
Mokdad AH, Naghavi M, Murray CJ. 
Estimates of global and regional prema-
ture cardiovascular mortality in 2025. 
Circulation. 2015;132(13):1270-1282. 
https://doi.org/10.1161/CIRCULA-
TIONAHA.115.016021 PMID:26408271

21. Lloyd-Jones DM, Hong Y, Labarthe D, et 
al; American Heart Association Strategic 
Planning Task Force and Statistics Commit-
tee. Defining and setting national goals for 
cardiovascular health promotion and disease 
reduction: the American Heart Association’s 
strategic Impact Goal through 2020 and 
beyond. Circulation. 2010;121(4):586-
613. https://doi.org/10.1161/CIRCULA-
TIONAHA.109.192703 PMID:20089546

22. Yang Q, Cogswell ME, Flanders WD, 
et al. Trends in cardiovascular health 
metrics and associations with all-cause 
and CVD mortality among US adults. 
JAMA. 2012;307(12):1273-1283. 
https://doi.org/10.1001/jama.2012.339 
PMID:22427615

23. Daviglus ML, Talavera GA, Avilés-Santa 
ML, et al. Prevalence of major cardio-
vascular risk factors and cardiovascular 
diseases among Hispanic/Latino individu-
als of diverse backgrounds in the United 
States. JAMA. 2012;308(17):1775-1784. 
https://doi.org/10.1001/jama.2012.14517 
PMID:23117778

24. Ford ES, Greenlund KJ, Hong Y. Ideal 
cardiovascular health and mortality from 
all causes and diseases of the circula-
tory system among adults in the United 
States. Circulation. 2012;125(8):987-995. 
https://doi.org/10.1161/CIRCULA-
TIONAHA.111.049122 PMID:22291126

25. Folsom AR, Yatsuya H, Nettleton JA, 
Lutsey PL, Cushman M, Rosamond 
WD; ARIC Study Investigators. Com-
munity prevalence of ideal cardiovascular 
health, by the American Heart Association 
definition, and relationship with car-
diovascular disease incidence. J Am Coll 
Cardiol. 2011;57(16):1690-1696. https://
doi.org/10.1016/j.jacc.2010.11.041 
PMID:21492767

26. Shay CM, Ning H, Allen NB, et al. 
Status of cardiovascular health in US 
adults: prevalence estimates from the 
National Health and Nutrition Ex-

amination Surveys (NHANES) 2003-
2008. Circulation. 2012;125(1):45-56. 
https://doi.org/10.1161/CIRCULA-
TIONAHA.111.035733 PMID:22095826

27. Centers for Disease Control and Preven-
tion (CDC). National Center for Health 
Statistics (NCHS). National Health and 
Nutrition Examination Survey Data. Last 
access March 12, 2019 from https://www.
cdc.gov/nchs/nhanes/index.htm

28. Kershaw KN, Greenlund KJ, Stamler J, 
Shay CM, Daviglus ML. Understanding 
ethnic and nativity-related differences in 
low cardiovascular risk status among Mex-
ican-Americans and non-Hispanic Whites. 
Prev Med. 2012;55(6):597-602. https://
doi.org/10.1016/j.ypmed.2012.09.019 
PMID:23036519

29. Jamal A, Homa DM, O’Connor E, et al. 
Current cigarette smoking among adults - 
United States, 2005-2014. MMWR Morb 
Mortal Wkly Rep. 2015;64(44):1233-
1240. https://doi.org/10.15585/mmwr.
mm6444a2 PMID:26562061

30. Kim EJ, Kim T, Paasche-Orlow MK, Rose 
AJ, Hanchate AD. Disparities in Hyperten-
sion Associated with Limited English Profi-
ciency. J Gen Intern Med. 2017;32(6):632-
639. https://doi.org/10.1007/
s11606-017-3999-9 PMID:28160188

31. Rodriguez CJ, Daviglus ML, Swett K, et al. 
Dyslipidemia patterns among Hispanics/
Latinos of diverse background in the United 
States. Am J Med. 2014;127(12):1186-
1194. PMCID: PMC4551715. https://doi.
org/10.1016/j.amjmed.2014.07.026

32. Ponce NA, Hays RD, Cunningham WE. 
Linguistic disparities in health care access 
and health status among older adults. J Gen 
Intern Med. 2006;21(7):786-791. https://
doi.org/10.1111/j.1525-1497.2006.00491.x 
PMID:16808783

33. Woloshin S, Schwartz LM, Katz SJ, 
Welch HG. Is language a barrier to the 
use of preventive services? J Gen Intern 
Med. 1997;12(8):472-477. https://doi.
org/10.1046/j.1525-1497.1997.00085.x 
PMID:9276652

34. Teppala S, Shankar A, Ducatman A. The 
association between acculturation and 
hypertension in a multiethnic sample of US 
adults. J Am Soc Hypertens. 2010;4(5):236-
243. https://doi.org/10.1016/j.
jash.2010.07.001 PMID:20728423

35. Borrell LN, Dallo FJ, White K. Edu-
cation and diabetes in a racially and 
ethnically diverse population. Am J Public 
Health. 2006;96(9):1637-1642. https://
doi.org/10.2105/AJPH.2005.072884 
PMID:16873745

36. O’Brien MJ, Alos VA, Davey A, Bueno 
A, Whitaker RC. Acculturation and the 
prevalence of diabetes in US Latino Adults, 
National Health and Nutrition Examina-

https://doi.org/10.1007/s10903-016-0440-0
https://doi.org/10.1007/s10903-016-0440-0
https://www.ncbi.nlm.nih.gov/pubmed/27246287
https://doi.org/10.1016/j.jacc.2014.08.048
https://doi.org/10.1016/j.jacc.2014.08.048
https://www.ncbi.nlm.nih.gov/pubmed/25500233
https://doi.org/10.1001/jamacardio.2016.4653
https://doi.org/10.1001/jamacardio.2016.4653
https://www.ncbi.nlm.nih.gov/pubmed/28114655
https://doi.org/10.2105/AJPH.2005.064980
https://doi.org/10.2105/AJPH.2005.064980
https://www.ncbi.nlm.nih.gov/pubmed/16809597
https://doi.org/10.1038/sj.ijo.0801365
https://doi.org/10.1038/sj.ijo.0801365
https://www.ncbi.nlm.nih.gov/pubmed/11033989
https://doi.org/10.1016/j.ahj.2008.08.015
https://www.ncbi.nlm.nih.gov/pubmed/19081396
https://doi.org/10.1371/journal.pone.0037177
https://doi.org/10.1371/journal.pone.0037177
https://www.ncbi.nlm.nih.gov/pubmed/22615929
https://doi.org/10.1080/03630242.2015.1022813
https://doi.org/10.1080/03630242.2015.1022813
https://www.ncbi.nlm.nih.gov/pubmed/25826460
https://doi.org/10.1186/s12889-015-1568-x
https://doi.org/10.1186/s12889-015-1568-x
https://www.ncbi.nlm.nih.gov/pubmed/25885030
https://doi.org/10.1016/j.pcad.2014.07.006
https://www.ncbi.nlm.nih.gov/pubmed/25242694
https://doi.org/10.1159/000375143
https://www.ncbi.nlm.nih.gov/pubmed/26045323
https://www.ncbi.nlm.nih.gov/pubmed/26408271
https://doi.org/10.1161/CIRCULATIONAHA.109.192703
https://doi.org/10.1161/CIRCULATIONAHA.109.192703
https://www.ncbi.nlm.nih.gov/pubmed/20089546
https://doi.org/10.1001/jama.2012.339
https://www.ncbi.nlm.nih.gov/pubmed/22427615
https://doi.org/10.1001/jama.2012.14517
https://www.ncbi.nlm.nih.gov/pubmed/23117778
https://doi.org/10.1161/CIRCULATIONAHA.111.049122
https://doi.org/10.1161/CIRCULATIONAHA.111.049122
https://www.ncbi.nlm.nih.gov/pubmed/22291126
https://doi.org/10.1016/j.jacc.2010.11.041
https://doi.org/10.1016/j.jacc.2010.11.041
https://www.ncbi.nlm.nih.gov/pubmed/21492767
https://doi.org/10.1161/CIRCULATIONAHA.111.035733
https://doi.org/10.1161/CIRCULATIONAHA.111.035733
https://www.cdc.gov/nchs/nhanes/index.htm
https://www.cdc.gov/nchs/nhanes/index.htm
https://doi.org/10.1016/j.ypmed.2012.09.019
https://doi.org/10.1016/j.ypmed.2012.09.019
https://www.ncbi.nlm.nih.gov/pubmed/23036519
https://doi.org/10.15585/mmwr.mm6444a2
https://doi.org/10.15585/mmwr.mm6444a2
https://www.ncbi.nlm.nih.gov/pubmed/26562061
https://doi.org/10.1007/s11606-017-3999-9
https://doi.org/10.1007/s11606-017-3999-9
https://www.ncbi.nlm.nih.gov/pubmed/28160188
https://doi.org/10.1016/j.amjmed.2014.07.026
https://doi.org/10.1016/j.amjmed.2014.07.026
https://doi.org/10.1111/j.1525-1497.2006.00491.x
https://doi.org/10.1111/j.1525-1497.2006.00491.x
https://www.ncbi.nlm.nih.gov/pubmed/16808783
https://doi.org/10.1046/j.1525-1497.1997.00085.x
https://doi.org/10.1046/j.1525-1497.1997.00085.x
https://www.ncbi.nlm.nih.gov/pubmed/9276652
https://doi.org/10.1016/j.jash.2010.07.001
https://doi.org/10.1016/j.jash.2010.07.001
https://www.ncbi.nlm.nih.gov/pubmed/20728423
https://doi.org/10.2105/AJPH.2005.072884
https://doi.org/10.2105/AJPH.2005.072884
https://www.ncbi.nlm.nih.gov/pubmed/16873745


Ethnicity & Disease, Volume 29, Number 2, Spring 2019296

Latino and Asian American Cardiovascular Health - Rodriguez et al

tion Survey 2007-2010. Prev Chronic Dis. 
2014;11:E176. https://doi.org/10.5888/
pcd11.140142 PMID:25299982

37. Echeverría SE, Pentakota SR, Abraído-
Lanza AF, et al. Clashing paradigms: an em-
pirical examination of cultural proxies and 
socioeconomic condition shaping Latino 
health. Ann Epidemiol. 2013;23(10):608-
613. https://doi.org/10.1016/j.annepi-
dem.2013.07.023 PMID:23972617

https://doi.org/10.5888/pcd11.140142
https://doi.org/10.5888/pcd11.140142
https://www.ncbi.nlm.nih.gov/pubmed/25299982
https://doi.org/10.1016/j.annepidem.2013.07.023
https://doi.org/10.1016/j.annepidem.2013.07.023
https://www.ncbi.nlm.nih.gov/pubmed/23972617

