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Abstract

Background: Asian Americans represent one of the fastest-growing immigrant groups in the U.S. and are at high
risk for cardiometabolic diseases (CMDs), including type 2 diabetes, hypertension, coronary artery disease, and stroke.
Despite the growth of Asians in the U. S, there is a gap in understanding the heterogeneity of CMDs across Asian sub-
groups and how these might be affected by the social determinants of health (SDOH), or the environment in which
people live and work.

Objective: The purpose of this systematic review is to examine the current literature on CMDs among Asian Ameri-
cans and identify the SDOH that are associated with the incidence and/or prevalence of CMDs among specific Asian
subgroups.

Methods: PubMed, Embase, Web of Science were searched for articles published in Jan 2000-Nov 2020. The repro-
ducible strategy yielded 2732 articles. The articles were reviewed based on the following inclusion criteria: (1) obser-
vational study published in the U.S,, (2) adult population includes specific Asian subgroups, (3) exposures include

SDOH, and (4) outcomes include a CMD, defined as type 2 diabetes, hypertension, coronary artery disease, or stroke.

Results: In this review, 14 studies were identified and organized into four key themes: acculturation (n=9), socio-
economic status (SES) (n=6), social context (n=2), and health literacy (n=1). The most represented Asian subgroups
in the literature were Chinese, Filipino, and South Asians. Acculturation was the most described social factor in the
included reviews. Seven studies found associations between higher acculturation levels and higher prevalence of
CMD. However, the measure of acculturation varied by study and included various combinations of the country of
birth, number of years residing in the U.S., and English proficiency. The effects of SES, measured as income level and
educational attainment, varied by racial subgroups. One study found that higher levels of education were associated
with CMD among South Asians.

Conclusion: Acculturation, SES, social context, and health literacy impact the risk of CMD among Asian Americans;
these vary across subgroups. Future research disentangling SDOHs on the risk of CMDs by Asian subgroup is neces-
sary to provide better informed preventive practices and interventions.
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Introduction

The United States has 18.9 million (5.9% of the U.S.
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Indian subcontinent” including, for example, Cambodia,
China, India, Japan, Korea, Malaysia, Pakistan, the Philip-
pine Islands, Thailand, and Vietnam, between others [1,
2]. The Asian population is the second-fastest-growing
group in the U.S. and the largest immigrant group, pro-
jected to increase by 128%, reaching 46 million by 2060
[3-5]. In 2019, Chinese Americans comprised the largest
percentage (23%) of Asians in the U.S., followed by Asian
Indians (20%) and Filipinos (18%) [4]. Vietnamese, Kore-
ans, and Japanese comprised more than 1 million each
among the U.S. Asians [4].

Evidence shows that Asians are at a higher risk of car-
diometabolic disease (CMD) at a lower BMI than other
races [6—8]. Multiple studies also showed that Asian
immigrants have an increased risk of cardiometabolic
diseases, which includes type 2 diabetes, hypertension,
coronary artery disease, stroke [9-11]. According to
WHO, the social determinants of health (SDOH) are “the
circumstances in which people are born, grow, live, work,
and age, and the systems put in place to deal with ill-
ness” [12]. A recent scientific report from AHA mentions
education, income, and occupation to be the most com-
mon social determinants influencing cardiometabolic
health [13]. It also reiterates the importance of address-
ing the specific health needs of the rapidly increasing
Asians as they are also disproportionately burdened with
poor health across a variety of outcomes [13]. However,
despite the vast diversity among the Asian subgroups by
origin, culture, genetics, immigration patterns, socioeco-
nomic factors, lifestyle, and cardiometabolic risk, they
are still studied for medical and research purposes under
a single group “Asian”

Previous research showed the disparities in educa-
tion and income level of Asian American subgroups
with Asian Indians at higher and Koreans and Vietnam-
ese at lower levels of these social determinants of health
[14]. The pattern of immigration has also been different
among the various Asian subgroups with the major-
ity of the Asian Indians migrating to the U.S. after the
1965 Immigration Act, while the Chinese initially moved
between 1820 and 1880 [14]. Immigration patterns also
varied among Koreans, Vietnamese, Japanese. and Fili-
pinos too [14]. There have also been differences in the
regions these subgroups settled in the U.S., their income,
and education levels [14]. Hence, grouping all these Asian
subgroups together as “Asian” masks the heterogeneity in
the social factors which influence their cardiometabolic
health.

The purpose of this systematic review is to critically
review the existing research that focuses on the relation-
ship between SDOH and CMDs among various Asian
subgroups and describe the most common SDOHs that
are associated with CMD among the disentangled Asian
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subgroups. We hypothesize that the SDOHs vary and do
not uniformly affect subgroups. This review will identify
future areas for targeted research and interventions to
address the SDOH among specific Asian groups.

Methods

This systematic review was conducted according to the
guidelines of the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) [15].
This review protocol was registered in PROSPERO
(CRD42021221791).

Search strategy

We conducted electronic searches in the following data-
bases: PubMed (MEDLINE), Embase, Web of Science
in November 2020. The search was limited to articles
published between January 2000 and November 2020.
The full search strategy with keywords is listed in Addi-
tional File 1.

Study selection

To determine the eligibility of inclusion, the studies were
initially screened based on title and abstract by two inde-
pendent reviewers. Studies deemed eligible for full-text
review were considered for inclusion by two independent
reviewers. The title, abstract, and full-text screening were
conducted on Covidence, an online systematic review
software [16]. Disputes in any stage of the review were
decided by the senior author.

Eligibility criteria

For a study to be included in the review, it had to meet
the following inclusion criteria: (1) observational study
conducted in the United States and published between
January 2000 and November 2020; (2) adult population
includes at least one specific Asian American subgroup
and reported data is stratified by racial/ethnic subgroups;
(3) examines at least one social determinant of health
and its association to a cardiometabolic disease, which
includes type 2 diabetes, hypertension, coronary artery
disease, stroke; (4) outcomes include a lab-measured or
self-reported physician diagnosis of a CMD, defined as
type 2 diabetes, hypertension, coronary artery disease,
stroke. Studies were excluded if it was conducted outside
of the U.S., included an intervention, included pediatric
patients, did not stratify by specific Asian subgroups,
and/or did not examine a SDOH.

Data extraction

Three reviewers independently extracted informa-
tion from the included studies using the PECO for-
mat: population, exposure, comparison, outcome [17].
The data extraction included: first author name, year of
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publication, description of study setting, study design,
the Asian subgroup that was included in the study pop-
ulation, the social factor(s) examined as an exposure,
the cardiometabolic disease(s) included as an outcome,
and the findings of the study. The final data extraction
was reviewed and synthesized by the first author. Due
to the observational design of the included studies, the
extracted data was described and compared qualitatively
in this review.

SDOH classifications of studies

We adapted the Healthy People 2030 SDOH framework
and the WHO framework on social determinants of
health to guide our review, definitions, and rationale for
inclusion for each of the SDOH exposures (see Fig. 1)
[18, 19]. Based on this adapted framework and discussion
among the co-authors, the studies were classified into
examining one of the following four social factors: accul-
turation, socioeconomic status (SES), social context, and
health literacy. Acculturation is roughly defined as the
process by which individuals adopt the customs, behav-
iors, and beliefs of the host culture, in this case, the U.S.
The measure of acculturation varied between studies.
We broadly defined this as country of birth (i.e. nativity),
years of residence in the U.S., and English proficiency as
measures of acculturation for inclusion. SES is broadly
defined as a combination of education, income, and
occupation. In this review, we separated income level and
educational attainment as two separate subcategories for
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a closer examination of these social factors. Social con-
text is defined as any aspects of social support, cohesion,
or neighborhood factors included in studies. Health lit-
eracy is defined as the “degree to which individuals have
the ability to find, understand, and use information and
services to inform health-related decisions and actions
for themselves and others [20].

Quality assessment

All included studies were assessed by two independent
reviewers using the National Heart, Lung, and Blood
Institute (NHLBI) Study Quality Assessment Tool for
Observational Cohort and Cross-sectional Studies [21].
The studies were evaluated using the 14-item list assess-
ing the research question, study population, sample size,
timeframe, exposure measures and assessment, outcome
measures and assessment, follow-up rate, and statistical
analysis [21].

Results

The initial result of our combined searches from Pub-
Med, Web of Science, and Embase yielded 2732 arti-
cles of which 836 were excluded as duplicates. This left
1896 studies that underwent title and abstract screen-
ing of which 1547 were excluded. The full-text review
was completed for 344 studies. Of these articles, 329
were excluded due to wrong outcomes, not including
social factors as an exposure variable, the study being a
review or meta-analysis, not stratifying data by race, the
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Fig. 1 Framework for Social Determinants of Health adapted from Healthy People 2030 SDOH and WHO
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wrong population being studied, including no specific
Asian subgroup, or study not being completed in the
United States. Fourteen studies were considered eligi-
ble for inclusion in the systematic review. See Fig. 2 for
the PRISMA diagram highlighting the study selection
process.

Study characteristics

Studies deemed eligible for inclusion examined SDOH
associated with CMDs among Asian American sub-
groups. Descriptive information about the studies is
provided in Table 1. The studies included in this sys-
tematic review consisted of all observational, cross-
sectional studies (n=14) (Table 1). Of the 14 included
studies, the main CMD outcomes were diabetes (n=7),
hypertension (2=6), and both diabetes and hyperten-
sion (n=1) (Table 1). The represented Asian subgroups
in the selected literature were Chinese (n=6), Filipino
(n=6), South Asian (n=5), Korean (n=4), Vietnamese
(n=2), and Japanese (n=2) (Table 2). Four main themes
of SDOH identified through this review were accultura-
tion (n=9), SES (n=6), social context (#=2), and health
literacy (n=1) (Table 3). While the outcomes and expo-
sures varied by study, all the studies included an assess-
ment and adjustment for potential confounders and
met these criteria of the NHLBI quality assessment for
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observational studies (quality assessment included in
Table 1).

Acculturation

Of the 14 studies, seven were found to examine the
association of acculturation among diabetes (n=2),
hypertension (n=3), cardiovascular disease and diabe-
tes (n=1) and both diabetes and hypertension (n=1)
(Table 1). The classification of acculturation varied by
study; each study defined acculturation using a combina-
tion of the following factors: country of birth, years lived
in the U.S,, language spoken at home, English proficiency,
and generational status, which is defined as whether the
population is foreign-born (1st generation) or US-born
(2nd generation) (Table 4).

Four studies found that for Asian immigrants, longer
residence in the U.S. was associated with a higher prev-
alence of CMDs. Lee et al. identified the association
between nativity and prevalence of diabetes and cardio-
vascular disease, which included coronary heart disease
and stroke, among Chinese, Filipino, Asian Indians, and
other Asians compared to U.S.-born whites [22]. Nativ-
ity was used as an indicator for acculturation; nativ-
ity was defined as a combination of the country of birth
(U.S.-born vs foreign-born) and length of U.S. residency
[22]. When adjusted for age, sex, obesity, and other
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Table 2 Represented Asian subgroups in the literature selected for the systematic review
Chinese Filipino South Asian? Korean Vietnamese Japanese Other
Asian
Lee et al. (2020) [22] v/ v /P /e
Bayog et al. (2018) [23] v
Ursua et al. (2013) [24] v
Ma et al. (2017) [25] v
Yietal. (2016) [26] v v
Kim et al. (2000) [27] v
Huang et al. (2015) [28] v v v v v v
Kandula et al. (2008) [29] v
Yang et al. (2007) [30] v
Boykin etal. (2011) [31] v
Shah et al. (2015) [9] v
Sentell et al. (2011) [32] v v v
Lagisetty et al. (2016) [33] v
Luetal. (2019) [34] v v v
Total 6 6 5 4 2 2 2

2 South Asian includes immigrants from India, Pakistan, Bangladesh, Nepal, and Sri Lanka

b Lee et al. included only Asian Indians, but for simplicity of the table, they are listed under the South Asian column

¢ Lee et al. listed “Other Asians” as Korean, Japanese, Vietnamese, and other Asian subgroups

sociodemographic factors, foreign-born Asians were
more likely to have diabetes (OR 1.7, 95% CI 1.5-1.9) but
less likely to have cardiovascular disease (OR 0.7, 95%
CI 0.6-0.8) compared to U.S.-born whites [22]. Among
foreign-born Asians, longer residence in the U.S. was
associated with a higher prevalence of diabetes and car-
diovascular disease; however, this was not a statistically
significant trend [22]. Among the Asian subgroups, for-
eign-born Asian Indians living in the U.S. for 15+ years
had the highest prevalence of diabetes compared to

U.S.-born whites (OR 2.3, 95% CI 1.0-1.6) [22]. Foreign-
born Filipino Americans living in the U.S. for 15+ years
had the second-highest prevalence of diabetes compared
to U.S.-born whites (OR 2.0, 95% CI 1.7-2.4) [22].

Of the four studies that found the association between
longer residence in the U.S. and higher prevalence of
CMDs, three of the studies examined this trend in Fili-
pinos. Bayog et al. studied the influence of nativity on
chronic health conditions, including hypertension and
diabetes, among Filipino Americans [23]. Participants

Table 3 Themes of SDOH associated with CMDs among Asian subgroups

Acculturation

Socioeconomic Status

Social context Health Literacy

Lee etal. (2020) [22] v
Bayog et al. (2018) [23] v
Ursua et al. (2013) [24] v
Ma et al. (2017) [25] v v
Yietal. (2016) [26] v v
Kim et al. (2000) [27] v v
Huang et al. (2015) [28] v
Kandula et al. (2008) [29] v
Yang et al. (2007) [30] v
Boykin etal. (2011) [31] v
Shah et al. (2015) [9] v
Sentell et al. (2011) [32] v

Lagisetty et al. (2016) [33]
Luetal. (2019) [34]
Total 9 6

v
4
v
2 1
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Table 4 Acculturation definitions by study
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Country of birth

Years lived in the

Language spoken at English proficiency Generational

U.s. home Status
Lee et al. (2020) [22] v v
Bayog et al. (2018) [23] v
Ursua et al. (2013) [24] v v
Ma et al. (2017) [25] v v v
Yietal. (2016) [26] v v
Kim et al. (2000) [27] v v
Huang et al. (2015) [28] v v v
Kandula et al. (2008) [29] v
Yang et al. (2007) [30] v

were grouped based on nativity into three categories:
recent immigrant (0—14years in U.S.), long-term immi-
grant (154 years in U.S.), or second generation (U.S.-
born) [23]. Compared to second generation Filipino,
long-term immigrant Filipino were more likely to have
hypertension (OR 2.8, 95% CI 1.9-4.2) and diabetes (OR
4.0, 95% CI 2.2-7.4) [23]. Recent immigrant Filipinos
were more likely to have hypertension and diabetes than
second generation Filipinos but less likely than long-term
immigrant Filipinos [23].

Two of these studies found an association between
longer residence in the U.S. and CMDs but found no
association with English proficiency. Ursua et al. studied
Filipino Americans living in New York and New Jersey to
determine the prevalence of hypertension and examine the
associated risk factors [24]. Two of the risk factors meas-
ured were years lived in the U.S. (<5years vs. 6-15years
vs. >15years) and language spoken (English vs. no English)
[24]. Hypertension status was significantly associated with
longer residence in the U.S. Filipino immigrants who lived
in the U.S. for 15 or more years were 1.6 times more likely
to have hypertension when compared to Filipino immi-
grants who lived in the U.S. for 5 or less years (p<0.05)
[24]. There was no significant association between the
language spoken and the prevalence of hypertension [24].
Ma et al. studied Filipino Americans living in Pennsylva-
nia and New Jersey to identify the risk factors associated
with hypertension [25]. They assessed acculturation based
on country of birth, the number of years lived in the U.S,,
English proficiency (speaking and reading), language spo-
ken at home, and food preference [25]. There was marginal
significance in the increased prevalence of hypertension
among Filipinos who have lived in the U.S. for 20-30years
compared to Filipinos who lived in the U.S. for less than
19years (OR 3.73, 95% CI 0.90-15.40) [25]. There was no
statistical significance in the language spoken at home and
hypertension status [25].

In contrast, one study found no statistical significance
with the length of residence in the U.S. but an associa-
tion between the language spoken at home and CMDs. Yi
et al. examined hypertension risk factors among Chinese
and South Asian immigrants living in New York City [26].
Acculturation was measured by language spoken at home
(English vs. no English) and years in the US (<10years
vs. 10+ years) [26]. There was no statistically significant
difference with the years lived in the US among hyper-
tensive Chinese, South Asian, and non-Hispanic white
participants [26]. They found that both Chinese and
South Asian immigrants with hypertension were signifi-
cantly less likely to speak English at home than their non-
Hispanic White counterparts [26]. The percentage of
Chinese immigrants with hypertension who spoke Eng-
lish at home was 4.0%, while 33% of South Asian immi-
grants with hypertension spoke English at home and
83.7% of their non-Hispanic white counterparts spoke
English at home [26].

One study found that limited English proficiency was
associated with a higher prevalence of CMDs among
Koreans living in the U.S. Kim et al. studied the preva-
lence of hypertension and its associated risk factors
among Korean Americans living in Maryland [27].
Acculturation was measured using English proficiency
and the language choice of media for seeking informa-
tion or entertainment (English vs Korean mass media)
[27]. Korean Americans who spoke English poorly were
more likely to be hypertensive than those whose English-
speaking ability was good (OR 1.77, 95% CI 1.12-2.80)
[27]. It was also found that the prevalence of hyperten-
sion in Korean Americans was much higher compared to
the prevalence in Koreans residing in Korea [27].

One study found that the association of acculturation,
specifically generational status and language spoken at
home, with prevalence of diabetes varied based on eth-
nicity and gender. Huang et al. examined the association
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in age-adjusted type 2 diabetes (T2DM) among Asians
living in California [28]. Acculturation was defined as
generational status and language spoken at home [28].
They found that second-generation Asian men and
first-generation Asian women had higher T2DM preva-
lence compared with their white counterparts; this was
a trend also observed among Chinese and Filipino men,
and Filipina and Korean women [28]. Moreover, Filipi-
nas who spoke only English at home had lower odds of
T2DM than those Filipinas who did not speak English
at home (OR 0.3, 95% CI: 0.1-1.0) while the relationship
was reversed among Filipino men, with English spoken
at home related to a higher odds of T2DM (OR 3.2, 95%
CI 1.0-10.1) [28]. Additionally, Chinese men who spoke
only English at home faced higher odds of reporting
T2DM than those who spoke another language at home
(OR 3.7,95% OR: 1.5-9.0) [28].

Two studies found no statistical significance in the asso-
ciation between acculturation and CMDs among Korean
and Chinese Americans. Kandula et al. examined the
association between acculturation and diabetes among
Hispanic and Chinese participants [29]. Each participant
was given an acculturation score based on nativity (U.S.-
born vs. Foreign-born), years in the U.S.,, and language
spoken at home [29]. They found no significant associa-
tion between acculturation score and diabetes prevalence
among Chinese American participants [29]. Yang et al.
examined acculturation status and prevalence of chronic
diseases, including diabetes and heart disease, among
Korean Americans living in Michigan [30]. Acculturation
was measured as the length of residence in the U.S. [30].
There was no statistically significant trend in the preva-
lence of both diabetes and diabetes in relation to the length
of residence in the U.S. for both men and women [30].

Socioeconomic status
Three studies examined income level and six studies
examined educational attainment as a social factor.

Income level

Three studies examined the association of income lev-
els with diabetes (n=1), hypertension (n=1), and both
hypertension and diabetes (#=1). The study by Yi et al,,
which was previously mentioned and described for accul-
turation, found that compared to non-Hispanic White
adults with hypertension, foreign-born Chinese adults
with hypertension were of a much lower socioeconomic
profile (<200% of Federal Poverty Line) [26]. Boykin
et al’s study observed inverse socioeconomic gradients
in hypertension and diabetes in White and Black women
but associations were weaker or absent in Hispanic and
Chinese women [31]. Additionally, there was no asso-
ciation of income with diabetes in White men (OR 0.94,
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95% CI 0.75-1.17) and Chinese men (OR 1.27, 95% CI
0.94-1.71) [31]. Associations of income with hyperten-
sion were not statistically significant in any racial/ethnic
group in this study [31]. Lastly, Shah et al’s study found
that lower income (<$40,000 annually) was associated
with a greater prevalence of diabetes in South Asians
although the tests of heterogeneity were not statistically
significant [9].

Educational attainment

Six of the selected studies examined the association of
education status (and diabetes (n=2), hypertension
(n=3), and both hypertension and diabetes (n=1). The
cutoff for education status varied by study. Among the
6 papers reviewed, one demonstrated higher levels of
education were associated with CMD. However, 4 found
no association or a weak association, while one demon-
strated an association between lower levels of education
and CMD .

Kim et al, which was previously described for its
observation of acculturation, found (among 606 adults)
that educational attainment was associated with hyper-
tension among Korean Americans. Those with educa-
tion less than high school were statistically significantly
more likely to be hypertensive when compared to those
with education more than high school (OR 1.58, 95% CI
1.00-2.50) [27].

The study by Ma et al., which was previously described
for its observation of acculturation, also found that edu-
cation level was significantly different among hyperten-
sive and non-hypertensive groups of Filipino Americans
and that participants with hypertension were more likely
to have obtained a college degree or higher [25].

Yi et al's study also that foreign-born Chinese with
hypertension were 3 times less likely to have a col-
lege education (14.7 vs. 43.2, p<0.001) compared non-
Hispanic White adults [26]. Boykin et al. did not find a
statistically significant trend in the association between
education and prevalence of diabetes among Chinese
men and women [31]. In a logistic regression analysis, for
Chinese women, higher levels of education were insig-
nificantly associated with a lower prevalence of diabetes
and hypertension (OR diabetes 0.83, 95% CI 0.65—1.08;
OR hypertension 0.95, 95% CI 0.79-1.15) [31]. Similar
trends were observed among Chinese men; higher levels
of education were insignificantly associated with a lower
prevalence of diabetes and hypertension (OR diabetes
0.82, 95% CI 0.63-1.08; OR hypertension 0.84, 95% CI
0.68—1.04) [31].

Shah et al’s study found that having less than a bach-
elor’s degree was associated with a greater prevalence
of diabetes in South Asians although the tests of heter-
ogeneity were not statistically significant (p=0.26) [9].
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In contrast, Yi et al. found that South Asian immigrants
with hypertension were more likely to have a college
education when compared to their non-Hispanic White
counterparts [26]. This analysis was however statistically
insignificant as well [26].

Lastly, the study by Sentell et al. found statistical sig-
nificance in that Japanese-Americans with education less
than high school were less likely to have diabetes when
compared to those with education more than high school
(OR 0.30, 95% CI10.09-0.97) [32]. However, when looking
at Japanese participants with only high school compared
to more than high school, they were more likely to have
diabetes (OR 1.36, 95% CI 0.78-2.38); this however was
not statistically significant [32]. This similar nonsignifi-
cant trend was observed in Filipino Americans [32].

Social context

Two of the studies examined the effects of social context
on the prevalence of hypertension and type 2 diabetes.
Lagisetty et al. investigated the association between per-
ceived neighborhood social cohesion and hypertension
and T2DM among South Asian adults [33]. Neighbor-
hood social cohesion was defined as perceived connect-
edness and shared resources that allow individuals to act
as a group; this was measured through a validated five-
item scale [33]. The study found a negative association
between social cohesion and prevalence of hypertension
and T2DM; however, there was no statistical significance
when adjusted for socioeconomic, psychosocial, and
physiologic factors [33]. The highest level of neighbor-
hood social cohesion was significantly associated with
a lower prevalence of hypertension (OR 0.62, 95% CI
0.43-0.91) and type 2 diabetes (OR 0.57, 95% CI 0.35—
0.93) [33]. However, when adjusted for social factors
and health behaviors, the association of increased social
cohesion with decreased prevalence of hypertension and
diabetes remained but was not statistically significant
[33]. Additionally, they examined if sex may moderate
the association between social cohesion and health out-
comes. For South Asian women, those with high levels of
social cohesion had a lower prevalence of hypertension
(OR 0.57, 95% CI 0.30—0.99) [33].

Lu et al. examined the relationship between perceived
stress, social support, and hypertension among Chinese,
Korean, and Vietnamese Americans [34]. Social support
was roughly defined as a social network that provides
positive experiences and stability in life especially when
stressors arise [34]. Social support was measured on an
8-term scale quantifying the amount and type of social
support, and perceived stress was measured on a 10-item
version of the Perceived Stress Scale [34]. In the study,
Chinese participants with high levels of perceived stress
were more likely to have hypertension [34]. Chinese
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participants with high social support were less likely to
have hypertension (OR 0.36, 95% CI 0.15-0.87) [34]. This
trend was also observed in Koreans and Vietnamese but
was not statistically significant [34].

Health literacy

One study examined health literacy as a social factor. In
Sentell et al., this was measured by a validated single-item
of “How confident are you filling out medical forms by
yourself?” The study by Sentell et al. examined health lit-
eracy and health status, which included diabetes, among
Japanese, Filipino, Native Hawaiian, and other Asian
American/Pacific Islander (AAPI) living in Hawaii [32].
Japanese (OR 1.78, 95% CI 1.00-3.16) and Filipino (OR
1.80, 95% CI 0.88-3.67) participants with low literacy
had a higher prevalence of hypertension; this, however,
was statistically significant for only Japanese participants
[32].

Discussion
Large observational studies suggest Asian-Americans
may be disproportionately affected by CMD compared
to whites, however little is known about disaggregated
Asian groups in the U. S [35, 36]. Moreover, understand-
ing the vital context of where Americans live, work and
play can help us evaluate and develop interventions that
target the social needs of varying groups. This review
aimed to systematically assess the literature over the last
20years to identify the major SDOH contributing to the
burden of CMD among Asians in the U.S. Our review
identified four major SDOH that may be affecting the
CMD burden among Asians; these include acculturation,
SES, social context, and health literacy. Acculturation,
broadly defined as years living in the US, native country
of birth, and English proficiency was the most common
social factor across Asian subgroups. The majority of
studies included South Asians, Chinese, and Filipinos..
Acculturation was the most commonly studied social
factor examined for its influence on CMD. Generally,
it appears that most groups see an association of CMD
risk with years lived in the U.S. However, though data are
limited, it appears that there is variation by groups with
South Asians and Filipinos having increased CMD risk,
but this is not observed in Yang’s study of Korean adults.
One area that deserves further attention is the effect of
English proficiency on CMD risk. It is well-studied that
other groups with limited English proficiency may be at
higher risk of poor health outcomes [37-40]. However,
our study highlights a major gap in understanding how
LEP may affect CMD health among Asian American
subgroups. This is likely closely tied to health literacy, of
which we only identified one study examining health lit-
eracy and CMD risk among Japanese, Filipino, and AAPI
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that did find an increased risk of hypertension among
Japanese with low health literacy. Integrated measures
of both English proficiency and health literacy that are
Asian-subgroup specific, may help disentangle what the
varying needs and gaps are in Asian populations.

Educational attainment was associated with a higher
risk of hypertension among Koreans, Filipinos, and Chi-
nese and a higher risk of diabetes among Chinese, South
Asians, and Japanese [9, 26, 27, 31, 32]. This association
varied in strength and significance. This may reflect vary-
ing patterns of immigration seen among these groups.
For example, South Asians were more likely to immigrate
to the U.S. after the 1965 immigrant act, which favored
immigrants with professional degrees, thus 40% of Asian
Indians for example had a Master’s degree or higher in
2015 [41]. Our findings on SES, which can often be linked
to educational attainment warrants further attention.
Unlike what is observed among American adults, SES was
not associated with major differences in CMD risk for Chi-
nese and South Asians. This may reflect the healthy immi-
grant effect, in which recent immigrants are found to be
healthier despite lower socioeconomic status and health
disparities [42]. More importantly, there are limited data
on SES and its association with CMD for most Asian sub-
groups in the U.S. This represents a major area of future
studies to put our findings into context for the diverse
Asian subgroups in the U.S. Moreover, none of these stud-
ies delineated native-born vs. U.S.-born which could also
be important in understanding SES and CMD risk. Lastly,
there may be gender-specific findings that are lost in the
aggregated data we have, that should be further studied.

We found limited observational data on social cohe-
sion and social support among Asian subgroups. The
MASALA study, the largest and only U.S.-based lon-
gitudinal cohort of South Asians collects data on social
support and neighborhood contextual factors such as
chronic psychological stress, perception of discrimina-
tion, and neighborhood environment [43]. Data from
the first wave of the MASALA cohort did not show a
link between social cohesion and CMDs, yet data col-
lection and monitoring are ongoing. Future studies are
needed to understand this relationship. Social support
is a well-known influencer of CMD outcomes among
various immigrant groups and other US-born popula-
tions [44—47]. Our study shows this may also be true for
Chinese Americans as well. Several interventions study
of Filipinos and Koreans though demonstrate that social
support can aid in such areas as diabetes prevention, self-
management, and physical activity [48, 49]. Yet, there
are limited data examining social support and cohesion,
among Asian subgroups and no standardized meas-
ures across groups, representing a major area for future
investigation.
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Our study has several limitations to consider. First,
this study only included observational studies; while
there are interventions that collect data on SDOH, our
aim was to describe the current landscape of SDOH
and CMD risk among Asian Americans, thus interven-
tions were excluded. Second, some of the studies relied
on self-reported data for both exposures and outcomes,
which may limit the validity and reliability of the meas-
ures. This could have also led to some selection bias in
the populations included in this review. For example, if
the study outcomes of interest relied on self-report, yet
potential study participants have limited access to care,
they may not have been screened for CMDs, thus they
would not be included and may bias the conclusions
from this review. Of note, Seven of the 14 studies col-
lected data, including blood assays and blood pressure, in
a controlled lab setting. Third, many of the studies were
conducted in regions of the U.S. with large Asian popula-
tions, which may limit the generalizability of the studies.
Thus, the studies may not be representative of individu-
als not living in communities with large Asian American
populations. Fourth, we excluded studies that included
“Asian Americans” without providing granular detail on
the study population, given the heterogeneity we hypoth-
esized would exist by subgroups. Additionally, there may
be limitations of our search strategy of using keywords,
resulting in the potential exclusion of relevant studies
that did not use the same keywords used in our search.
Lastly, in order to narrow the scope of our study, we
used a number of health outcomes that we broadly cat-
egorized as CMD but excluded intermediate outcomes
such as coronary calcification, physical activity, and obe-
sity, which may be precursors to CMD and are also likely
influenced by the SDOHs. Further research may focus
specifically on interventions that address SDOH among
Asian subgroups and on other CMD-related outcomes.

Conclusions

To our knowledge, this is the first systematic review exam-
ining the association of SDOH and CMD risk among spe-
cific Asian subgroups. While often considered the “model
minority” our review demonstrates that important sociode-
mographic factors including acculturation, SES, and social
context also disproportionally affect Asian subgroups [50].
However future studies that target specific Asian groups,
especially those representing the majority of Asian groups
in American (Asian Indians, Chinese, Filipino, Vietnam-
ese, Korean, and Japanese) are needed. Additionally, better
demographic data collection on Asian subgroups would
promote identifying gaps and areas of improvement for
specific subgroups. Future areas of study and major gaps in
the current literature include health literacy, the effects of
LEP among Asian subgroups, sex-specific variation, social
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support, and social cohesion and how they relate to CMD
risk. Disentangling these social determinants of health for
subpopulations of Asians can help develop tailored inter-
ventions and policies to support the health of Asian Ameri-
cans in the U.S.
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