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a b s t r a c t 

Objective: The Asian American population in the U.S. comprises various, ethnically diverse subgroups. Tradi- 

tionally, this population has been studied as a single, aggregated group, potentially masking differences in risk 

among subgroups. Analyses using disaggregated data can help better characterize the health needs of different 

Asian subpopulations and inform targeted, effective public health interventions. We assessed the prevalence of 

cardiovascular disease (CVD) risk factors and atherosclerotic CVD (ASCVD) and their associations with socioe- 

conomic factors among Chinese, Asian Indian, Filipino and Other Asian subjects, compared with non-Hispanic 

White (NHW) subjects in the U.S. 

Methods: : Cross-sectional study using data from 298,286 adults from the National Health Interview Survey 

(NHIS) from 2007 to 2018. We utilized chi-squared tests to compare characteristics across subgroups. Weighted 

proportions and unadjusted and adjusted logistic regression models were utilized to examine the associations be- 

tween Asian subgroups, self-reported CVD risk factors and self-reported ASCVD, as well as between socioeconomic 

factors within each Asian subgroup. 

Results: : Asian Indian subjects had the highest prevalence of diabetes (12.5%), while Filipino subjects had 

the highest prevalence of hyperlipidemia (27.7%), hypertension (29.8%) and obesity (19.8%). Despite this, the 

prevalence of self-reported ASCVD was lower in all Asian groups compared with NHWs. Chinese subjects had the 

lowest odds of having each of the CVD risk factors assessed. 

Conclusion: : We found considerable heterogeneity in the distribution of risk factors as well as ASCVD among 

Asian subgroups in the US. Compared with health system or community-based reports, the prevalence of risk 

factors and ASCVD may be underestimated in some Asian NHIS subgroups. There is an urgent need for efforts 

to improve recruitment of Asian participants of heterogeneous socioeconomic backgrounds in national surveys, 

as well as to perform a thorough assessment of risk factors and disease in this population, not relying solely on 

self-report. 
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. Introduction 

The Asian population in the United States (US) is projected to reach

early 34 million by 2050 [ 1 , 2 ]. The population consists of many ethni-

ally diverse subgroups with differences in cardiovascular disease (CVD)

urden and risk factors. The 6 largest Asian subgroups – Asian Indi-

ns, Chinese, Filipinos, Japanese, Koreans, and Vietnamese – constitute

early 84% of the Asian population in the US [3] . 

Prior studies have noted a higher prevalence and mortality from is-

hemic heart disease among Asian Indian and Filipino subjects, when

ompared with Non-Hispanic White (NHW) individuals [ 1 , 4-8 ]. How-

ver, national level data on CVD risk factors among individual ethnic

ubgroups have been limited due to the aggregation of Asian data in

urveys [ 4 , 5 , 7 , 9 , 10 ]. Previous studies using data from the National

ealth Interview Survey (NHIS) noted significant heterogeneity in CVD

isk between the different Asian subgroups [ 11 , 12 ], however, these

tudies examined a small sample of Asian subjects in the US. Inade-

uate sampling of Asian American subgroups can lead to unreliable and

nvalid estimates, thereby inaccurately capturing key differences in dis-

ase prevalence [13] . A more recent study using NHIS data did not find

n increased prevalence of multi-morbidity in Asian Indian and Chinese

ubjects compared to NHW individuals. However, the study did not as-

ess individual risk factors or ASCVD prevalence [14] . 

Further, only a few studies have investigated the role of sociode-

ographic factors on atherosclerotic CVD (ASCVD) prevalence across

ndividual subgroups, and yielded mixed results. The Filipino American

pidemiological Study (FACES) study, for example, did not find an as-

ociation between education and income, and chronic physical health

onditions [ 15 , 16 ] whereas the National Latino and Asian American

tudy (NLAAS) study found that higher education levels and income

ere associated with a higher odds of having “good health ” by the Self

ated Physical Health Scale [17] . The Mediators of Atherosclerosis in

outh Asians Living in America (MASALA) study generated important

nformation on this topic in Asian Indian subjects. They found that Asian

ndian immigrants who faced discrimination ate more unhealthy food

nd had a higher prevalence of depression [ 18 , 19 ]. They also noted

hat Asian Indian subjects with a longer duration of stay in the US had

igher levels of CVD risk factors and coronary artery calcium [ 20 , 21 ]. 

We aimed to build on the findings of these studies by evaluating the

ffect of traditional- and migration-specific risk factors on cardiovascu-

ar health in a large, nationally representative dataset. In order to obtain

 sufficiently large population for analyses, we used 12 years worth of

ata from the NHIS to study the prevalence of ASCVD, CVD risk factors,

nd their association with specific social determinants of health among

ifferent Asian subgroups in the US. 

. Methods 

.1. Setting 

We utilized data from the NHIS (2007 to 2018), a cross-sectional

ousehold interview survey conducted annually by the National Cen-

er for Health Statistics under the auspices of the Centers for Disease

ontrol and Prevention [22] . The NHIS collects standardized informa-

ion on race, ethnicity, sex, primary language and, disability status, and

s an important source of information on health disparities within the

ountry. It is also offered in different languages, thereby increasing the

ccessibility to non- English speakers. The sample design, a multistage

rea probability sampling, adjusts for nonresponse, and further allows

or national representativeness [23] . The survey consists of four core

uestionnaires: the household composition, the family core, the sample

dult core, and the sample child core. The household section collects

asic demographic and relationship information about all persons in

he household. The family core collects data on basic sociodemographic

haracteristics, indicators of health status, activity limitations, injuries,

nsurance coverage, and access to and utilization of health services [24] .
rom each family, one sample child and one sample adult are randomly

elected to gather further information. In this study, we used the sample

dult file with supplementation of variables from other cores. Because

f the de-identified nature and public availability of the NHIS, this study

as considered exempt from the Institutional Review Board of Houston

ethodist Hospital [25] . 

.2. Study population 

The analytical sample of this study included 298,286 adults aged

8 years and older, from the NHIS adult sample. Race/ethnicity was

ollected via self-report and for the purposes of this study, we studied

nly individuals that reported belonging to the following race/ethnicity

ubgroups: NHW ( n = 276,986), Asian Indian ( n = 4170), Chinese

 n = 4455), and Filipino ( n = 4944), and Other Asian (7731, includ-

ng Korean, Vietnamese, Japanese, and other Asian subgroups). This

ethodology has previously been used to assess ethnic disparities in

he NHIS [11] . 

.3. CVD risk factors and ASCVD 

Individual CVD risk factors were ascertained by self-report (hyper-

ension, diabetes, high cholesterol, current smoker, obesity [body mass

ndex (BMI) calculated by self-reported height and weight], and/or in-

ufficient physical activity [based on whether individuals participated

n < 150 min per week of moderate-intensity aerobic physical activity,

 75 min per week of vigorous-intensity aerobic physical activity, or a

otal combination of ≤ 150 min per week of moderate/vigorous-intensity

erobic physical activity]). Obesity was defined as a BMI ≥ 30 kg/m2.

oronary heart disease (CHD) status was also ascertained via self-report,

nd included a diagnosis of myocardial infarction, angina, or other CHD.

SCVD was ascertained based on a history of CHD and/or stroke. 

.4. Other relevant variables 

Covariates in this study included age, sex, family income, educa-

ion, insurance status, nativity, years in the US, English proficiency, and

umber of chronic co-morbidities. The following covariates were cate-

orical and were modeled as follows: age ( < 65 years and ≥ 65 years),

ex (male or female), family income (defined as the ratio of income to

he federal poverty level [FPL]: those < 200% of the FPL were classi-

ed as “low-income, ” and those ≥ 200% of the FPL were classified as

middle/high-income ”), education (high school/GED or less than high

chool, and some college or higher), insurance status (public, private, or

ninsured), nativity (US- vs non-US born), years in the US, and English

roficiency by self report (very well/well and not well/not at all). Self-

eported chronic co-morbidities included emphysema, chronic obstruc-

ive pulmonary disease (COPD), asthma, gastrointestinal ulcer, cancer

any), arthritis (including rheumatoid arthritis, gout, fibromyalgia, sys-

emic lupus erythematosus), and any kind of liver condition. These were

ggregated and categorized as having 0, 1 or ≥ 2 co-morbidities. 

.5. Statistical analysis 

The NHIS uses complex sampling techniques to select the sample.

fter adjusting for nonresponse, age, sex, and race/ethnicity (based on

he population estimates produced by the 2000 and 2010 US Census

ureau [for years 2007 to 2011, and 2012 to 2018, respectively]), final

erson-level weights were created, which can then be used to provide

ational estimates. We described the prevalence of ASCVD and CVD risk

actors as weighted proportions. Rao-Scott Chi squared tests were used

o compare general characteristics, as well as the prevalence of CVD risk

actors and ASCVD among the prespecified subgroups. Univariate and

ultivariable logistic regression models were utilized to examine the

ssociations between individual CVD risk factors, and ASCVD within

ace/ethnicity. Explanatory variables included age, sex, family income,
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Table 1 

General characteristics among Asian subgroups and NHW in the United States, from the National Health Interview Survey, 2007–18. 

White Asian Indian Chinese Filipino Other Asian 

Sample (N) 276,986 4170 4455 4944 7731 

Weighted sample, (weighted %) 189,804,561 (93.6) 2865,239 (1.4) 2659,035 (1.3) 3058,291 (1.5) 4487,141 (2.2) 

Age Category, n (weighted %) 

< 65 years 209,333 (80.5) 3824 (92.0) 3673 (85.5) 3907 (83.4) 6178 (85.3) 

≥ 65 years 67,653 (19.5) 346 (8.0) 782 (14.5) 1037 (16.6) 1553 (14.7) 

Sex, n (weighted %) 

Male 125,966 (48.8) 2300 (52.3) 2031 (45.6) 2107 (44.8) 3488 (46.6) 

Female 151,020 (51.2) 1870 (47.7) 2424 (54.4) 2837 (55.2) 4243 (53.4) 

Family Income, n (weighted %) 

Middle/High-income 166,836 (71.8) 2868 (79.7) 2542 (69.2) 3082 (75.3) 4275 (64.9) 

Low-income 83,894 (28.2) 926 (20.3) 1427 (30.8) 1342 (24.7) 2651 (35.1) 

Education, n (weighted %) 

Some College or Higher 164,724 (60.5) 3584 (84.5) 3327 (75.1) 3425 (72.3) 5046 (66.8) 

HS/GED or Less than HS 111,071 (39.5) 564 (15.5) 1090 (24.9) 1483 (27.7) 2606 (33.2) 

Insurance Status, n (weighted %) 

Public 137,653 (56.4) 3173 (76.6) 2837 (66.7) 2714 (62.4) 4089 (58.5) 

Private 95,249 (29.6) 542 (13.8) 1079 (23.5) 1414 (25.5) 2270 (26.5) 

White Asian Indian Chinese Filipino Other Asian 

Uninsured 38,540 (14.0) 390 (9.6) 445 (9.9) 627 (12.1) 1155 (15.0) 

Nativity, n (weighted %) 

US born 235,178 (85.9) 388 (8.4) 962 (21.9) 1800 (35.4) 2343 (26.5) 

Non-US born 41,693 (14.1) 3775 (91.6) 3488 (78.1) 3137 (64.6) 5384 (73.5) 

Years in US (if Non-US born), (weighted%) 

< 10 years 7804 (19.6) 1685 (38.2) 1130 (28.1) 640 (20.4) 1302 (22.5) 

≥ 10 years 33,292 (80.4) 2061 (61.8) 2308 (71.9) 2459 (79.6) 4036 (77.5) 

English Proficiency, n (weighted %) 

Very well/Well 130,040 (94.7) 1940 (93.2) 1574 (76.4) 2170 (93.9) 2743 (78.6) 

Not well/Not at all 7097 (5.3) 116 (6.8) 480 (23.6) 152 (6.1) 697 (21.4) 

Region, n (weighted %) 

Northeast 46,621 (17.9) 985 (26.1) 1075 (27.1) 571 (13.2) 1015 (15.1) 

Midwest 66,081 (24.7) 778 (18.2) 499 (10.5) 449 (9.3) 917 (12.8) 

South 92,486 (34.3) 1294 (30.6) 655 (14.7) 927 (19.7) 1587 (22.8) 

West 71,798 (23.1) 1113 (25.1) 2226 (47.6) 2997 (57.8) 4212 (49.3) 

Hypertension, n (weighted %) 89,349 (29.6) 647 (17.1) 889 (18.6) 1648 (32.0) 1915 (22.2) 

Diabetes Mellitus, n (weighted %) 26,627 (8.8) 327 (8.9) 215 (4.3) 536 (10.7) 640 (8.3) 

High Cholesterol ∗ , n (weighted %) 7832 (28.5) 106 (26.8) 86 (19.1) 133 (29.9) 189 (26.1) 

Smoke, n (weighted %) 49,330 (17.8) 255 (4.9) 282 (5.9) 632 (12.0) 1001 (12.3) 

White Asian Indian Chinese Filipino Other Asian 

Insufficient physical activity, n (weighted %) 139,940 (50.2) 1966 (48.6) 2200 (50.8) 2516 (51.6) 4019 (53.1) 

Obesity, n (weighted %) 86,615 (31.1) 482 (12.9) 363 (7.8) 980 (19.9) 892 (12.1) 

ASCVD, n (weighted %) 26,735 (8.5) 144 (3.3) 169 (3.1) 335 (6.3) 415 (4.5) 

Comorbidities, n (weighted %) 

0 95,506 (57.6) 2188 (81.2) 2105 (77.4) 1977 (64.3) 3312 (74.7) 

1 50,162 (27.4) 393 (15.2) 477 (16.9) 793 (26.2) 940 (18.8) 

≥ 2 30,388 (15.1) 96 (3.6) 146 (5.6) 314 (9.5) 371 (6.5) 

Abbreviations: HS, high school; GED, general education development; US, United States. 

P values < 0.001 for all categories except Insufficient physical activity (p value 0.003). 

Comorbidities include emphysema, chronic obstructive pulmonary disease (COPD), asthma, gastrointestinal ulcer, cancer (any), arthri- 

tis (including rheumatoid arthritis, gout, fibromyalgia, systemic lupus erythematosus), and any kind of liver condition. 
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ducation, insurance status, nativity, years in US (if non-US born), En-

lish proficiency, region and chronic comorbidities. Variance estimation

or the entire pooled cohort was obtained from the Integrated Public Use

icrodata Series (http://www.ipums.org) [26] . All analyses were car-

ied out using Stata®, version 16 (StataCorp, LP, College Station, Texas,

SA), and were survey-specific, taking into consideration the NHIS com-

lex survey design. 

. Results 

.1. Demographics of Asians in NHIS 

The general characteristics of NHW and the four Asian subgroups

re shown in Table 1 . Overall, Asian subjects accounted for 6.4% of

he surveyed population in NHIS, representing 13.1 million individu-

ls during the study period, translating to the following subgroup dis-

ribution: Asian Indian (2.86 million), Chinese (2.66 million), Filipino

3.06 million) and Other Asian subjects (4.49 million). The individual,

nweighted sample sizes categorized by year are shown in e Table 1 .
sian Indian, Chinese, and Filipino subjects had a higher percentage of

eople with some college or higher level of completed education when

ompared with NHW. Filipino subjects also had the highest percentage

f being US-born (35.4%), living in the US for ≥ 10 years if non-US

orn (79.6%), and had a high percentage of people proficient in En-

lish (93.9%). Whereas, Asian Indian subjects had a higher prevalence

f non-US born persons who had lived in the US for < 10 years (38.2%).

.2. Prevalence of self-reported cardiovascular risk factors 

The age-adjusted prevalence of CVD risk factors among different eth-

ic subgroups is shown in Fig. 1 . Among all Asian subgroups, Filipino

ubjects had the highest prevalence of hypertension (29.8%, 95% CI

8.4, 31.3), obesity (19.8%, 95% CI 18.1, 21.6), and hyperlipidemia

27.7%, 95% CI 24.4, 30.9) while Asian Indian subjects had the high-

st prevalence of diabetes (12.5%, 95% CI 11.0, 14.0). Across all Asian

ubgroups, men had a higher prevalence of hypertension, diabetes, hy-

erlipidemia, and smoking and women reported lower physical activity

han men. Uniformly, adults > = 65 years of age had a higher prevalence
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Fig. 1. Central Illustration. Title: Age-adjusted distribution of cardiovascular risk factors in the National Health Interview Survey, 2007–18. 

Abbreviations: CI = Confidence interval 
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f all CVD risk factors (hypertension, diabetes mellitus, high cholesterol,

nd insufficient physical activity), irrespective of race/ethnicity. 

.3. Prevalence of self-reported ASCVD 

The age-adjusted prevalence of ASCVD, CHD, and stroke were high-

st among NHW compared with all Asian subgroups ( Fig. 2 , e Table 1 and

Figure1). Among the Asian subgroups, the prevalence of ASCVD in all

dults was highest for Filipino subjects (6.1%, 95% CI 5.3, 6.8) followed

y Asian Indian subjects (5.8%, 95% CI 4.7, 6.9) ( Fig. 2 ). When strat-

fied by sex and age, Asian Indian men; 7.5% (6.8, 8.2), Asian Indian

omen; 5.3% (4.6, 5.9), non-elderly Filipino subjects; 2.7% (2.2, 3.2),

nd elderly Asian Indian subjects; 24.8% (15.7, 34.0) had the highest

revalence of ASCVD in their respective categories (e Table 1 ). Chinese

ubjects had the lowest prevalence of ASCVD across all subgroups. 

.4. Association between Asian subgroups and CVD risk factors and 

SCVD 

Logistic regression models examining the association between CVD

isk factors and ASCVD in Asian subgroups are presented in Tables 1 and

 Table 2 . In our adjusted analyses, compared with NHW individuals, Fil-

pino subjects had 1.82 (95% CI 1.65, 2.01) higher odds of reporting hy-

ertension, 1.79 (95% CI 1.40, 2.30) higher odds of reporting diabetes,

nd 1.34 (95% CI 1.21, 1.47) higher odds of reporting insufficient phys-

cal activity. Asian Indian subjects had 1.71 (95% CI 1.47, 1.99) higher

dds of reporting diabetes but had 46% lower odds of reporting current

moking (odds ratio [OR] 0.54, 95% CI 0.44, 0.66). Chinese subjects

ad lower odds of diabetes, when compared with NHW. All Asian sub-

roups had significantly lower odds of obesity when compared to NHW

 Table 1 ). 
We further examined the association between Asian subgroups and

VD risk factors exclusively among Asian subjects using Asian Indian

ubjects as our reference group (eTable 4). In adjusted analysis, Filipino

ubjects were found to a have 1.70 (95% CI 1.27, 2.27) higher odds

f hypertension compared with Asian Indian subjects. Moreover, Fil-

pino subjects had a 1.34 (95% CI 1.16, 1.55) higher odds of reporting

nsufficient physical activity, and all Asian subgroups reported higher

dds of current smoking when compared with Asian Indian subjects.

onversely, Chinese subjects had lower odds of reporting hypertension,

iabetes, and obesity when compared with Asian Indian subjects. 

When analyzing the association between prevalent ASCVD and

ace/ethnicity, we found that all Asian subgroups had lower odds for

SCVD when compared to NHW ( Table 1 ). However, once we adjusted

or age, sex, sociodemographic factors, comorbidities, and CVD risk fac-

ors ( Table 1 ), we found no statistically significant difference in the odds

f ASCVD between Asian subgroups and NHW respondents. Predictors

f ASCVD for Asian subgroups and NHW are shown in e Table 3 . 

. Discussion 

In this nationally representative sample of US adults from 2007 to

018, we found considerable heterogeneity in the distribution of car-

iovascular risk factors among Asian Americans. Given the abundance

f prior literature that aggregated diverse Asian subgroups into a single

roup, we believe our analysis provides robust and more nuanced es-

imates on associations between sociodemographic characteristics and

VD risk factors and ASCVD across Asian subgroups. 

Filipino individuals constitute the third largest Asian subgroup in

he US [27] . In our analysis, they had a high prevalence of hyperten-

ion, comparable to that of NHW. This is congruent with prior reports
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Fig. 2. Title: Prevalence of age adjusted 

atherosclerotic cardiovascular disease in the 

National Health Interview Survey, 2007–18. 

Abbreviations: CI, Confidence interval. 

Table 2 

Associations between Asian subgroups and odds of prevalent cardiovascular risk factors, compared to 

non-Hispanic Whites, from the National Health Interview Survey, 2007–18. 

Asian Indian Chinese Filipino Other Asian 

Hypertension 

Model 1 0.49 (0.45, 0.53) 0.54 (0.51, 0.58) 1.12 (1.02, 1.23) 0.68 (0.64, 0.72) 

Model 2 0.59 (0.54, 0.64) 0.57 (0.53, 0.61) 1.21 (1.09, 1.34) 0.72 (0.68, 0.77) 

Model 3 1.07 (0.89, 1.30) 0.88 (0.77, 1.00) 1.82 (1.65, 2.01) 1.11 (1.01, 1.23) 

Diabetes Mellitus 

Model 1 1.00 (0.89, 1.13) 0.46 (0.40, 0.54) 1.23 (1.07, 1.42) 0.93 (0.88, 0.99) 

Model 2 1.23 (1.09, 1.39) 0.50 (0.43, 0.59) 1.32 (1.14, 1.53) 1.02 (0.96, 1.08) 

Model 3 1.71 (1.47, 1.99) 0.64 (0.51, 0.81) 1.79 (1.40, 2.30) 1.24 (1.09, 1.41) 

Smoking 

Model 1 0.24 (0.21, 0.27) 0.29 (0.24, 0.35) 0.63 (0.59, 0.67) 0.65 (0.59, 0.70) 

Model 2 0.22 (0.19, 0.24) 0.28 (0.23, 0.34) 0.62 (0.58, 0.66) 0.62 (0.57, 0.68) 

Model 3 0.54 (0.44, 0.66) 0.71 (0.49, 1.04) 1.05 (0.88, 1.25) 1.23 (1.07, 1.43) 

Obesity 

Model 1 0.33 (0.30, 0.36) 0.19 (0.16, 0.22) 0.55 (0.49, 0.62) 0.30 (0.28, 0.33) 

Model 2 0.32 (0.30, 0.35) 0.19 (0.16, 0.22) 0.55 (0.49, 0.61) 0.30 (0.28, 0.33) 

Model 3 0.46 (0.41, 0.52) 0.22 (0.19, 0.26) 0.72 (0.62, 0.83) 0.38 (0.33, 0.43) 

Insufficient physical activity 

Model 1 0.94 (0.88, 1.00) 1.02 (0.92, 1.14) 1.06 (0.94, 1.19) 1.12 (1.08, 1.16) 

Model 2 1.02 (0.95, 1.08) 1.05 (0.94, 1.17) 1.07 (0.95, 1.20) 1.15 (1.11, 1.20) 

Model 3 1.12 (1.00, 1.25) 1.08 (0.96, 1.21) 1.34 (1.21, 1.47) 1.24 (1.14, 1.36) 

Results presented as odds ratios and 95% confidence intervals. 

Note: ’Other Asians’ includes Korean, Vietnamese, Japanese, and other Asian subgroups. 

Reference = Non-Hispanic Whites. 

Model 1 = Unadjusted. 

Model 2 = Adjusted for age and sex. 

Model 3 = Model 2 + Sociodemographic factors ∗ . 
∗ Family income, education, insurance status, nativity, years in US, English proficiency and region. 
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[  
n this subgroup [ 11 , 28-31 ]. The prevalence, however, was lower than

eports where blood pressure was measured in participants. For exam-

le, a clinic-based report in California and a community screening-based

eport from New York City, both reported a > 50% prevalence of hyper-

ension in their population, as opposed to only 30% prevalence identi-

ed by self-report in this analysis [ 31 , 32 ]. Our estimate was similar to

rior reports using NHIS data (self-report), suggesting that hypertension

emains a largely undetected risk factor in Filipino subjects [11] . Simi-

arly, the University of California San Diego Filipino Health Study found

hat 71% of CVD cases in Filipina women were previously undiagnosed

33] . 
The excess risk of hypertension and diabetes in the Filipino popula-

ion may be related to differences in metabolism, independent of body

ass index [34] . However, a significant proportion of risk is influenced

y health behaviors with high rates of smoking, stress, high alcohol con-

umption, and a high sodium diet being reported in this population [35] .

hese behaviors are in turn influenced by cultural factors such as accul-

uration and social support, but also socioeconomic factors like health

nsurance coverage [36] . Many studies, including ours, have found that

ilipino individuals follow lower than recommended levels of physical

ctivity, a well-known contributor to both diabetes and hypertension

 11 , 37 ]. They also have been found to have poor disease management
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Table 3 

Associations between Asian subgroups and odds of prevalent ASCVD, compared 

to non-Hispanic Whites, from the National Health Interview Survey, 2007–18. 

Asian Indian Chinese Filipino Other Asian 

Model 1 0.36 (0.32, 0.42) 0.35 (0.30, 0.40) 0.73 (0.64, 0.83) 0.51 (0.44, 0.60) 

Model 2 0.49 (0.44, 0.55) 0.38 (0.33, 0.44) 0.79 (0.70, 0.90) 0.57 (0.50, 0.66) 

Model 3 1.04 (0.82, 1.31) 0.77 (0.59, 1.01) 1.39 (1.06, 1.81) 0.94 (0.75, 1.19) 

Model 4 1.07 (0.84, 1.35) 0.81 (0.61, 1.07) 1.20 (0.93, 1.55) 0.85 (0.68, 1.06) 

Results presented as odds ratios and 95% confidence intervals. 

Note: ’Other Asians’ includes Korean, Vietnamese, Japanese, and other Asian 

subgroups. 

Reference = Non-Hispanic Whites. 

Model 1 = Unadjusted. 

Model 2 = Adjusted for age and sex. 

Model 3 = Model 2 + Socio-demographic factors ∗ . 

Model 4 = Model 3 + Cardiovascular risk factors (hypertension, diabetes, obe- 

sity, high cholesterol, insufficient physical activity and tobacco use. 
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A  
ith suboptimal medical adherence, and a limited knowledge of disease

rocesses [ 30 , 38-40 ]. Community interventions that aim to improve

isk factor detection, awareness, and encourage healthy behavior have

he potential to improve disease self-management in this population. 

Among Asian Indian subjects, the rates of diabetes were the high-

st across all subgroups, with a prevalence of 12–14%, similar to the

DC national diabetes report [41] . However, it was markedly lower

han the 23% prevalence reported from the National Health and Nutri-

ion Examination Survey (NHANES), and the 26% prevalence reported

n a recent health system-based report from California. Both these stud-

es measured blood glucose levels and hemoglobin A1c [42] [43] . This

ould suggest that many diabetics are indeed unaware of their disease

tatus, a finding that was also noted among Asian subjects in NHANES

42] . Our estimated prevalence of ASCVD in Asian Indian subjects was

lso lower (5.8%) than previously described using other sources of data,

uch as electronic health records, with rates up to 8.3% being reported

n this group [44-46] . In contrast with various prior studies, we also did

ot find Asian Indians to have a higher prevalence of ASCVD compared

ith NHW adults [43] . It is possible that self-reporting underestimates

SCVD prevalence due to poor access to health care and consequent

nder-diagnosis in migrant communities [47] [48] . 

Importantly, in Asian Indians, besides potential under-detection of

ardiovascular risk factors and ASCVD, it should also be noted that

ultiple studies, including INTERHEART as well as recent research in

urope, suggest that Asian Indians may be a lower-risk South Asian

ubgroup compared with Pakistanis and Bangladeshis [49] [50] [51] .

nfortunately, disaggregated data for Pakistanis and Bangladeshis is

urrently not available in NHIS. Dedicated studies in these two large,

apidly growing groups in the U.S. are needed to better understand their

urden of cardiovascular disease, risk factors, and upstream cultural and

ocioeconomic factors potentially leading to an excess ASCVD risk in

hese groups. An upcoming expansion of the MASALA study will recruit

dditional 600 Bangladeshi and 550 Pakistani participants from the New

ork and Chicago between years 2021 and 2024, and will be well poised

o fill prevailing knowledge gaps in these groups in the U.S. 

The “healthy immigrant effect ” has been proposed as reason for im-

igrants being healthier than their local counterparts at the time of

igration [52] . However, immigrants often lose this advantage with

n increasing number of years of residence in the US [21] . Various so-

iodemographic factors have been identified as potentially contributing

o this effect. Our study examined some of these factors. We identified

oor English proficiency, low income, and low educational attainment

o be predictive of increased ASCVD risk in the total population. Indeed,

 lack of access to health care is a key determinant of risk factor burden

nd health outcomes in the general population. This may be particularly

rue for immigrants, most notably in first-generation immigrants. Lan-

uage barriers, difficulty navigating an unfamiliar healthcare system,
nd concerns regarding the cost of care add to the burden of obtaining

VD preventive care [53] . 

Finally, we also aimed to provide an estimate of the association be-

ween ethnicity and outcomes independent of traditional and sociode-

ographic risk factors. We found that differences between some Asian

ubgroups, particularly for Filipinos, remained strong and statistically

ignificant after adjusting for demographics and a variety of socioe-

onomic variables. Although residual confounding by poorly or un-

easured socioeconomic characteristics is a possibility, this finding sug-

ests that other factors, such as culture, may play a role in the observed

ifferences between groups. Further research is needed to understand

he upstream mechanisms of these differences across Asian subgroups. 

.1. Study limitations 

As described above, underestimation of risk factors and ASCVD

mong Asian immigrant subgroups is a potentially important limita-

ion of analyses using national surveys. By using self-reported disease

lone, the data obtained are dependent upon adequate access to care

or diagnosis, as well as adequate health literacy, hence creating inher-

nt selection and information biases [ 54 , 55 ]. The cross-sectional na-

ure of these data also precludes examination of changes in disease in-

idence and prevents assessments of premature CVD deaths, which may

e a large issue particularly in subgroups affected by a high burden of

remature ASCVD events, such as Asian Indians. Another limitation of

ross-sectional studies is that causality cannot be established from the

ata. These issues from national surveys are particularly noteworthy

iven that they are often used to describe health statistics among at-risk

ubgroups, inform public health interventions, and make decisions on

ealth resource allocation. An underestimation of ASCVD risk and/or

revalence may lead to a insufficient preventive efforts in Asian groups.

s demonstrated in the recent NHANES analysis, there is a need for a

horough evaluation of risk factors in individual Asian subgroups using

easurements other than self-reported data [42] . Further, using a BMI

ut-off of ≥ 30 kg/m2 to define obesity likely underestimated the preva-

ence of obesity in Asian American subjects. Despite this potential for un-

erestimation, some signals were particularly clear from our study. For

xample, the increased prevalence of hypertension in Filipino subjects

nd diabetes in Asian Indian subjects have been noted consistently and

hould be used to further develop tailored public health interventions

argeting these subgroups. 

To achieve a sufficiently large number of Asian NHIS participants in

he analysis, we had to pool 12 years of survey data. We also did not have

ufficient sample size to independently study other high risk subgroups

ike Bangladeshi subjects [56] . This highlights the issue of underrepre-

entation of Asian subgroups in national surveys and the need to resolve

his moving forward. There are multiple barriers to Asian participation

n clinical and epidemiological research: lack of access, distrust of physi-

ians and medical research, and issues of language and racial discrimi-

ation. [57] . Our findings also highlight the pitfalls of using aggregated

ata for Asian subjects in national surveys and epidemiological studies,

n approach that assumes within-group homogeneity among Asians. 

. Conclusion 

Asian Americans represent a heterogeneous group with varying

isk factor profiles, and preventive interventions need to account for

uch differences. Disaggregated data from national surveys can help

haracterize these differences in risk; however, self-reported data may

arkedly underestimate risk in some Asian subgroups. 
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