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Abstract

Objectives—Ethnic enclaves are ethnically, spatially, and socially distinct communities that may
promote health through access to culturally appropriate resources and reduced exposure to
discrimination. This study examined ethnic enclave residence and pregnancy outcomes among
Asian/Pacific Islander (API) women in the USA.

Design—We examined 9206 API births in the Consortium on Safe Labor (2002-2008). Ethnic
enclaves were defined as hospital regions with high percentage of API residents (> 4%), high
dissimilarity index (> 0.41; distribution of API and white residents within a geographic area), and
high isolation index (> 0.03; interaction between API and white residents in an area). Gestational
diabetes mellitus (GDM), preterm birth (PTB), small for gestational age (SGA), and smoking and
alcohol use during pregnancy were reported in medical records supplemented with ICD-9 codes.
Hierarchical logistic regression models estimated associations between ethnic enclaves and
pregnancy outcomes, adjusted for maternal factors, area-level poverty, and air pollution.

Results—Women in enclaves had lower odds of GDM (OR 0.61; 95%CI 0.45, 0.82), PTB (OR
0.74; 95%CI 0.56, 0.99), and SGA (OR 0.68; 95%CI 0.52, 0.89) compared with women in non-
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enclaves. Prenatal smoking and alcohol use appeared less likely in enclaves, but estimates were
imprecise. Within enclaves, about 10.5% of homes speak an API language, compared with 6.0% in
non-enclaves. The mean percent of foreign-born API populations was 67.4% in enclaves and
68.8% in non-enclaves.

Conclusions—API women residing in ethnic enclaves had better pregnancy outcomes than API
women residing in non-enclave areas. Access to culturally appropriate social supports and
resources may be important for health promotion among API populations.

Keywords

Ethnic enclave; Asian/Pacific Islander; Gestational diabetes mellitus; Preterm birth; Small for
gestational age; Health behaviors

Introduction

The Asian/Pacific Islander (API) population is the fastest growing racial/ethnic group in the
USA [1], and over 65% of this population is foreign born [2]. Additionally, 95% of the US
API population resides within metropolitan areas [3]. API residents of US metropolitan
areas have historically been concentrated into “ethnic enclaves,” characterized by a high
concentration of API residents of a similar ancestry and are socially and geographically
distinct from the racial/ethnic majority population [4-6].

Despite the concentration of API residents in US metropolitan areas, our understanding of
the potential health effects of ethnic enclaves is limited. The lived experiences of API
residents within ethnic enclaves may differ from API residents of non-enclave areas, as API
residents of ethnic enclaves may be exposed to less discrimination and have easier access to
culturally relevant goods and services than API residents of non-enclave areas [4-6]. Thus,
residing in ethnic enclaves may be associated with better outcomes. For example, API
individuals residing in ethnic enclaves were found to have lower rates of cancer [7] and
longer life spans [8]. However, evidence regarding pregnancy outcomes among APl women
residing in ethnic enclaves is limited. Given the large percentage of API individuals residing
in US metropolitan areas [3], and the persistent health disparities of gestational diabetes
mellitus (GDM) [9, 10] and small for gestational age (SGA) births [9-12] among US API
populations, a greater focus on pregnancy outcomes among API residents of ethnic enclaves
in the USA is warranted.

Current evidence regarding pregnancy outcomes and health behaviors among APl women
residing in ethnic enclaves is inconsistent. Residence in ethnic enclaves may be associated
with lower rates of smoking during pregnancy [11, 13] and lower risk of delayed prenatal
care [11], yet the association between ethnic enclaves and birth weight, preterm birth, and
gestational diabetes mellitus is mixed and may vary according to the ancestry of the API
population [9, 14].

Current studies of API ethnic enclaves lack recognition of ambient air pollution as a
determinant of poor outcomes. APl communities are exposed to high levels of air pollution
[15], and API women may be uniquely susceptible to poor pregnancy outcomes when
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exposed to high levels of ambient air pollution [16]. Additionally, APl communities
experience high levels of area-level poverty [17]. Thus, accounting for ambient air pollution
and area-level poverty may allow for a better understanding of the association between
residence in an ethnic enclave and pregnancy and behavior outcomes.

Contributing to inconsistent results among current studies of API ethnic enclaves is a lack of
consistent definition of what constitutes an ethnic enclave. Constructs used to identity ethnic
enclaves include various measures of racial housing segregation and population density [5,
6, 9]. Variability in defining API ethnic enclaves does not allow for comparable results,
further limiting our understanding of health outcomes associated with residence in an API
ethnic enclave.

Current evidence of health outcomes among API residents of ethnic enclaves is limited due
to scarcity of existing studies, a lack of multiple examinations of similar outcomes, no
standard definition of what constitutes an ethnic enclave, and studies focused largely on a
single geographic area. The aim of this study was to use a nationwide obstetric cohort to
contribute additional evidence to the literature regarding ethnic enclaves as a determinant of
health for pregnant APl women. The study of the association between ethnic enclaves and
multiple pregnancy and behavior outcomes among APl women in multiple US metropolitan
areas focused on recognized health disparities among pregnant APl women: GDM, SGA,
and other pregnancy and behavior outcomes examined in prior studies of API ethnic
enclaves (preterm birth (PTB), smoking in pregnancy, and alcohol use in pregnancy). We
hypothesized that APl women residing in ethnic enclaves had lower risk for poor pregnancy
and behavior outcomes compared with APl women residing in non-enclave areas.

The Consortium on Safe Labor (CSL) was an electronic medical record-based retrospective
cohort study from 2002 to 2008 which included 19 hospitals (8 university teaching hospitals,
9 community teaching hospitals, 2 community hospitals) in 15 hospital referral regions
(HRR), catchment areas for tertiary care hospitals [18]. Hospitals were selected based on
availability of electronic medical records and for geographic representation of the 9
American College of Obstetricians and Gynecologists districts [19]. Data extracted for births
at 23 weeks or later included maternal sociodemographic characteristics; medical,
reproductive, and prenatal history; and labor and delivery postpartum and newborn data. A
total of 228,438 deliveries were included in the study. We excluded multifetal pregnancies (7
=5053; 2.21%) and singleton pregnancies with missing air pollution exposure information
(n=10; 0.004%). Including only Asian/Pacific Islander mothers resulted in an analytic
sample of 9206 births to 8475 mothers. Institutional Review Boards at all sites approved the
CSL and data are anonymous.

As individual-level addresses are not available in the CSL, residence was estimated using the
HRR in which the birth occurred [20]. HRRs are comparable in geographic size to
Metropolitan Statistical Areas [21] and are based on population centers of at least 120,000
residents [18].
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We aggregated ZIP code tabulation area to provide HRR-level sociodemographic estimates
as no available crosswalk aggregates smaller geographic units, like census tracts, to the HRR
level [18, 21]. ZIP code tabulation area data was obtained from the 2000 Decennial Census,
and the 2007-2011 5-year average of the American Community Survey (ACS) from the
National Historical Geographic Information System [22]. CSL data was linked with
contemporary sociodemographic data: births in 2002—-2004 were linked with 2000 Census
data, and births in 2005-2008 were linked with 2007-2011 ACS data [21].

Air pollution exposure data in the CSL are estimated using the Community Multiscale Air
Quality Model, a 3-dimensional, multipollutant air quality model used to predict ambient
pollutant levels using the National Emission Inventory emissions data and Weather Research
Forecasting Model meteorological data. Exposure was based on the predicted hourly
ambient pollutant concentrations within HRRs, weighted to reflect population concentration,
and accounting for non-residential areas within an HRR, as previously described [20].

Outcome Variables

Gestational diabetes mellitus (GDM) was recorded in the medical record or discharge
summaries using 1ICD-9 code 648.8. During the study period (2002-2008), it was typical for
women to be screened for GDM between 24 and 28 weeks gestation using the Carpenter and
Coustan criteria [23]. PTB was defined as births from 23 to less than 37 weeks of gestation,
with gestational age as recorded in medical records using the best clinical estimate. SGA
births were defined as infants born < 10th percentile of weight of infant sex and gestational
age, based on internal reference [24]. We examined smoking and alcohol use as previous
studies of ethnic enclave status among APl women also examined health behaviors [11, 13].
Smoking and alcohol use during pregnancy was reported in medical records. As smoking
during pregnancy (1.51%) and alcohol use during pregnancy (0.71%) were rare and are
typically underreported in medical records [25], we also created a “smoking or alcohol use
during pregnancy” variable.

Identifying Ethnic Enclaves

We identified ethnic enclaves at the HRR level, as HRRs are the smallest geographic area
available in the CSL [20] yet are large enough geographic units to measure residential
sorting by race/ethnicity [21]. We have previously measured residential segregation at the
HRR level in the CSL [21],and previous studies have used counties [13] or Metropolitan
Statistical Areas [26] to measure ethnic enclaves.

To the best of our knowledge no validated measure of ethnic enclaves exists in the current
literature. Recent studies of ethnic enclaves in the USA used various geographic units of
analysis, including census tracts [5, 9], ZIP codes [6], Metropolitan Statistical Areas [26],
and counties [13]. As HRRs are centered on metropolitan areas with at least 120,000
residents, using HRRs to measure ethnic enclaves allows for a focus on urban centers where
the majority of APl populations reside in the USA [3]. However, the broader geographic
coverage (average miles? 13,065; average population size in thousands 2026; Supplemental
Table 1) of HRRs allows for inclusion of potential ethnic enclaves outside of urban centers
that may be missed if using smaller geographic units of analysis [26].

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2020 April 01.
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Multiple constructs have been considered to represent ethnic enclaves, including population
density [5, 9], measures of racial/ethnic segregation [13], or a combination of population
density and racial/ethnic segregation [6]. Relying solely on population density to identify
ethnic enclaves suggests a sufficiently large population to represent a potentially socially
distinct area yet may not best capture the geographic distinction that is a key facet of ethnic
enclaves. ldentifying ethnic enclaves using racial/ethnic segregation better captures the
geographic distinction of ethnic enclaves; however, small populations of a racial/ethnic
group may be considered highly segregated yet not sufficiently large to represent a socially
distinct area. Use of both racial/ethnic density measures and segregation measures may
better represent the social and geographic distinction of an ethnic enclave which may
alleviate concerns regarding use of a single measure [6]. Thus, we combined measures of
API population density and racial/ethnic segregation to identify API ethnic enclaves for this
analysis.

API population density, the percent of APl individuals residing in an HRR, is a measure of
social distinction. Racial/ethnic segregation is represented by two variables: APl-white
dissimilarity index, the differential distribution of APIs and whites within a geographic area
[27, 28], and the API isolation index, the probability that a member of the API group will
interact with a member of the same group [27, 28]; both are measures of geographic
distinction. API density, API-white dissimilarity index, and API isolation index were
calculated separately for census data and ACS data (Table 1).

Informed by previous work using population-based percentiles to identify ethnic enclaves [5,
6, 9], we identified tertiles (low, medium, high) for API density, API-white dissimilarity, and
APl isolation. An HRR was considered an ethnic enclave if it was in the high category for
API density, API-white dissimilarity, and API isolation.

Individual-level covariates included maternal age, marital status (married, single, divorced,
missing), insurance status (public, private, other), pre-pregnancy body mass index (BMI, <
18.5, 18.5 £ 224.9, 25 < 29.9, = 30), parity (nulliparous or multiparous), and preconception
chronic disease (asthma, hypertension, diabetes). Insurance status (reflecting access to
resources) [29] and marital status (married couples typically have higher income compared
to other families) [30] are proxies of socioeconomic status as family income is not available
in CSL data. BMI was imputed to account for high degree of missingness.

HRR-level covariates included area-level poverty (proportion of residents in the HRR living
below federal poverty thresholds), hospital type (university affiliated teaching hospital,
community teaching hospital, community non-teaching hospital), and ambient air pollution
[16, 31-33] (GDM: benzene, sulfur dioxide, nitrous oxide; PTB: carbon monoxide, nitrous
oxide, sulfur dioxide; SGA: particulate matter 10, sulfur dioxide). Specific air pollutants
were chosen based on previous studies of the association between ambient air pollutants and
the outcome of interest [16, 31-33]. HRR-level poverty and air pollution were treated as
continuous. Covariates included in analysis were informed by previous studies [9, 11, 12,
14, 16, 31-33].
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Statistical Analysis

Results

Prevalence of pregnancy and behavior outcomes and maternal characteristics were reported
by ethnic enclave residence.

Two-level hierarchical logistic regression models, women nested within HRRs, with robust
standard errors to account for repeated births within the same mother (n= 731, 7.9% of
births) were fit to estimate odds ratio (OR) and 95% confidence intervals for the association
between residence in an ethnic enclave and pregnancy and behavioral outcomes. A separate
model was used for each outcome variable: GDM, SGA, PTB, smoking, alcohol, and
smoking/alcohol. Residence in a non-enclave area served as the reference.

As the potential protective effect of residence in an ethnic enclave may be related to the
distinct social environment of ethnic enclaves, we conducted post hoc analysis to compare
the HRR-level percent foreign-born API residents and percent households speaking an API
language of ethnic enclaves and non-enclave areas, obtained from 2000 Census and 2007-
2011 ACS data.

Table 2 includes prevalence of outcomes and maternal characteristics by ethnic enclave
status. Of the 9206 APl women in the sample, 1924 (20.8%) resided in an ethnic enclave,
while 7282 (79.2%) resided outside an ethnic enclave. Women residing in ethnic enclaves
had lower prevalence of SGA, GDM, and PTB (p < 0.05) compared with women in non-
enclave areas, and differences in prevalence of smoking, alcohol use, or smoking/alcohol use
were not statistically significant. Women residing in ethnic enclaves were more likely to be
over the age of 30, be married, and have no prior births (Table 2). Women residing in non-
enclave areas were more likely to have private insurance and be admitted to community
hospitals for delivery (Table 2).

In hierarchical logistic regression models, women residing in ethnic enclaves had lower odds
of poor pregnancy outcomes than women residing in non-enclave areas (Fig. 1). More
specifically, women in ethnic enclaves had 39% (OR 0.61; 95%CI 0.45, 0.83) lower odds of
GDM, 26% (OR 0.74; 95%CI 0.56, 0.99) lower odds of PTB, and 32% (OR 0.68; 95% ClI
0.52, 0.89) lower odds of SGA. Results for smoking, alcohol use, and smoking or alcohol
use suggest ethnic enclaves may be protective against poor health behaviors, but the
confidence intervals were imprecise (Fig. 1).

In post hoc analysis, we observed the percent foreign born in API ethnic enclaves, and non-
enclaves were similar, but slightly higher in non-enclaves (67.4% in enclaves and 68.8% in
non-enclaves (Fig. 2). API ethnic enclaves had a higher percentage of API languages spoken
in homes (10.5%) compared with non-enclaves (6.0%) (Fig. 2).

Discussion

In this study of pregnancy and behavior outcomes among APl women residing in ethnic
enclaves across 15 US metropolitan areas, we found that APl women residing in ethnic
enclaves had lower odds of adverse pregnancy outcomes of GDM, PTB, and SGA than API
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women residing in non-enclave areas. Our results also suggest women residing in ethnic
enclaves may also have had lower risk of smoking and alcohol use during pregnancy. These
results are in line with our hypothesis that APl women residing in ethnic enclaves will have
better pregnancy and behavior outcomes than APl women residing in non-enclave areas.

Our observations are in line with recent evidence regarding pregnancy and behavior
outcomes among pregnant APl women, with the most consistent evidence suggesting ethnic
enclaves are associated with lower risk of smoking during pregnancy. In New Jersey, among
a sample of immigrant women from India, a 60% lower risk of smoking during pregnancy
among women residing in ethnic enclaves compared with women residing in non-enclave
areas was observed [11]. In a national sample of racially/ethnically diverse US women,
lower probability of interaction with white residents (a measure of racial/ethnic density and
segregation) was associated with decreased smoking during pregnancy among APl women
[13]. A protective effect of ethnic enclaves among API populations has also been observed
in the UK, where Pakistani women residing in ethnic enclaves had lower risk of smoking
during pregnancy than women residing outside ethnic enclaves [34]. Limitations of using
medical records to determine smoking during pregnancy likely contributed to our lack of a
statistically significant association between ethnic enclave residence and smoking during
pregnancy [25], our results suggest a potentially protective effect (Fig. 1).

Our findings of lower risk of PTB among API women residing in ethnic enclaves are largely
in line with extant evidence, though few statistically significant associations have been
reported. Lower risk of PTB has been observed among Indian mothers in the USA [11] and
among Bangladeshi, Indian, and Pakistani mothers in the UK-based Millennium Cohort
[14]. However, in the Bradford cohort, another UK cohort, an increased risk of PTB was
observed among Pakistani mothers residing in ethnic enclaves [34].

Evidence regarding fetal growth is inconsistent and may vary by ancestry within the broader
API population. Among Indian mothers in the USA, evidence suggests a reduced risk of low
birth weight among women residing in ethnic enclaves [11]. Evidence from the Millennium
Cohort suggests residence in an ethnic enclave increased risk of low birth weight among
Bangladeshi and Indian mothers, while a reduced risk of low birth weight was observed
among Pakistani mothers [14]. Contrasting the results from the Millennium Cohort, the
Bradford cohort found infants born to Pakistani mothers residing in ethnic enclaves had
greater risk of low birth weight [34]. However, none of these observations were statistically
significant [11, 14, 34].

Ancestry-specific risk of GDM was reported among APl women in New York [9]. South
Central Asian women residing in ethnic enclaves had a 20-40% increased risk of GDM
compared with South Central Asian women residing in non-enclave areas. In contrast,
Chinese women residing in ethnic enclaves had an approximate 4%decreased risk of GDM
compared with Chinese women residing in non-enclave areas.

These ancestry-specific findings are important to note given that individuals of multiple
ancestries are often aggregated into a single API population. This masks potential
differences in health risk. For instance, women of Asian ancestry may have different risks
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for developing GDM than do women of Pacific Islander ancestry [35, 36]. Thus, differing
findings by ancestry within the broader API population highlight the need for future studies
to consider ancestry to best understand health outcomes among the broader API population.

In the current study, the potentially protective effect of residing within an ethnic enclave was
observed after adjustment for a range of individual-level factors, including socioeconomic
status and medical risks. Area-level factors were also adjusted for. This is the first study of
ethnic enclaves to also account of air pollution exposure, noteworthy as APl communities
have high levels of air pollution [15], and APl women may be at higher risk of poor
pregnancy outcomes when exposed to air pollution than women from other racial/ethnic
groups [16]. We also adjusted for area-level poverty, which is linked with racial/ethnic
disparities in pregnancy outcomes [37]. Thus, the benefit of residing in an ethnic enclave
may be greater than any detrimental effect of exposure to areas with poor air quality or areas
of high poverty.

The health benefits for API residents residing within an API ethnic enclave may relate to
increased culturally relevant social and economic connectivity. Social cohesion and social
networks allow for greater political participation/representation, community organizations,
and civic participation [5, 6, 11, 38]. These social supports may buffer residents from
exposure to and consequences of discrimination, leading to reduced uptake of unhealthy
coping mechanisms like smoking and alcohol use [5, 6, 11]. The reduced uptake of
unhealthy coping mechanisms is partially supported by our findings suggesting potentially
lower rates of smoking and alcohol use in pregnancy among women residing in ethnic
enclaves (Table 2; Fig. 1). Additionally, the social climate of ethnic enclaves may mitigate
negative effects of poverty and unsafe physical activity spaces that are associated with areas
of high concentration of racial/ethnic minorities and immigrant communities [39-41].

As a majority of US API residents are immigrants [1], API ethnic enclaves may allow for
more successful adaptation to life in the USA as health-relevant goods and services cater to
the specific ethnic community of the enclave. For example, access to ethnic grocery stores in
ethnic enclaves may increase access and boost adherence to traditional diets which are
healthier than a typical American diet [5, 6]. Additionally, API residents of ethnic enclaves
may have greater access to health care providers of similar ancestry and culturally specific
health information, and these services may be provided in language native to the resident
population [42].

Examining the foreign-born status and the languages spoken at home of the API populations
reflected in the CSL allowed us to determine if socially/culturally lived experiences differed
by enclave status. In post hoc analysis, APl populations in ethnic enclaves and non-enclave
areas have a similarly high percent of foreign-born residents, yet ethnic enclaves have a
higher percentage of homes speaking a native APl language than do non-enclave areas (Fig.
2). This greater use of API language suggests the social environments of the ethnic enclaves
identified in the current study may provide a more culturally relevant experience for API
residents leading to better health outcomes. Additionally, API foreign-born status and API
language spoken in homes in the present study mirror national estimates [1]. While the CSL
is not a nationally representative sample, the API population in the CSL reflected a similar
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population percentage as that in the overall US API population. For example, according to
the 2000 Decennial Census, the API population in the USA was about 3.5%, and according
to the 2010 Decennial Census, the API population in the USA was about 5% [43]. The API
population in the CSL (sampled between 2002 and 2008) is approximately 4% (9206 of
228,438). Additionally, given the majority of the US API population resides in metropolitan
areas [3], and the CSL sampled from 15 metropolitan areas, the lived experiences of the API
population in the CSL may be a good approximation of the lived experiences of the broader
US API population.

These findings have implications beyond pregnancy, as GDM may increase the risk of future
maternal, fetal, and childhood health risks [44], and PTB [45] and SGA [46] may increase
the risk of poor developmental and physical health outcomes among offspring. Exposure to
smoking and alcohol during pregnancy is associated with poor health outcomes across the
lifespan [47, 48]. Furthermore, API ethnic enclaves may be protective against cancer and
overall mortality risk [7, 8], suggesting the culturally relevant experience of residing in an
ethnic enclave may provide benefits across the life span.

Our findings are notable for several reasons. The large amount of data available in the CSL
allowed us to examine multiple pregnancy and behavior outcomes, providing consistent
evidence of the potentially protective effect of residence in an ethnic enclave among
pregnant APl women. This is the first study to account for both ambient air pollution and
area-level poverty when examining the association between residence in an ethnic enclave
and health outcomes among pregnant APl women. Our analysis of 15 metropolitan areas
across the USA captured geographic variability not present in studies of single metropolitan
areas; thus, residence in an ethnic enclave may have potentially beneficial effects for API
populations across the USA.

This study should be considered in the context of its limitations. Our measure of ethnic
enclaves has not been validated against other potential measures of ethnic enclaves. Given
the geographic limitations of our data, our approach to measuring ethnic enclaves was
informed by previous studies in an attempt to best capture the geographic and social
distinctions that are unique to ethnic enclaves. Future studies are needed to validate
measures of ethnic enclaves using various geographic levels and social constructs. Next, the
CSL aggregates APl women into a single category; thus, we were unable to examine API
women by ancestry. Risk of poor pregnancy outcomes and effect of residence in an ethnic
enclave may differ by ancestry [9, 14]; however, the majority of the API population in the
CSL may be of Asian ancestry [16]. We do not have immigration history for women within
the CSL; thus, assessment of potential acculturation is limited. The API population in the
CSL is over 65% foreign born (Fig. 2), suggesting that acculturation to US health behaviors
may relate to health outcomes among API women. However, the potentially protective effect
of residence in ethnic enclaves suggests that women residing in ethnic enclaves may be more
likely to adhere to cultural norms and health behaviors of their country of origin than women
in non-enclave areas. The CSL lacks maternal residence history, limiting our ability to assess
our knowledge of their length of exposure to ethnic enclaves. Most residential relocations
during pregnancy occur within a similar geographic area, and cross-sectional data may allow
for approximate understanding of exposure to contextual social exposures over time [49].

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2020 April 01.
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With electronic medical record data, potential unmeasured confounders that may increase
risk of poor outcomes were unaccounted for. However, the richness of our data allowed us to
control for maternal socioeconomic status, medical history, area-level poverty, and air
pollution exposures associated with poor pregnancy outcomes [16, 31-33, 37, 50]. As the
CSL sampled primarily from teaching hospitals, our sample may include a higher proportion
of women with high-risk pregnancies. However, rates of GDM among APl women in the
CSL (9.7%) are lower than reported rates in the 2010 PRAMS data (16.3%) [51]. API
women in the CSL had a lower rate of obesity (BMI = 30) than APl women in the USA [52].
The APl women in the CSL may have been of similar or better health status for several
reasons. First, on average, Asian adults have lower rates of obesity than Pacific Islander
adults in the USA [53]. Second, evidence suggests US Asian women have better pregnancy
outcomes than US Pacific Islander women [54]. Lastly, the API population of the
metropolitan areas represented in the CSL is, on average, 93.4% Asian and 6.6% Pacific
Islander [16].

As HRR is the geographic level of analysis in the CSL, we were unable to identify localized
ethnic enclaves or spatial variation within HRRs. Identifying localized ethnic enclaves may
provide a better understanding of ancestry-specific associations which is needed considering
the ethnic variation within the broader US API population. However, measuring ethnic
enclaves at a macro-level geography aligns with previous analyses [13, 26], includes
potential ethnic enclaves that may exist outside of urban centers [26], and allows for
identification of ethnic enclaves and non-enclave areas.

Conclusions

We observed decreased risk of GDM, PTB, and SGA among APl women residing in API
ethnic enclaves across multiple metropolitan areas in the USA. These ethnic enclaves may
be socially distinct areas which allow API women better access to culturally specific
resources, increased social cohesion, and reduced exposure to discrimination, leading to
better pregnancy outcomes. This evidence suggests culturally appropriate social supports
and resources may be an important factor to consider for health promotion among API
populations in the USA. Additional research is warranted to better understand these factors
among the diverse API populations in the USA.
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Fig. 1.

Adjusted odds of pregnancy and behavior outcomes among Asian/Pacific Islander women
residing in Asian/Pacific Islander ethnic enclaves in the Consortium on Safe Labor 2002—
2008. 3V = 9068; women with preconception diagnosis of diabetes excluded from analysis.
bModel included maternal age, insurance status, preconception body mass index, marital
status, parity, chronic disease status, area-level poverty, ambient sulfur dioxide, ambient
nitrous oxide, and ambient benzene. “Model included maternal age, insurance status,
preconception body mass index, marital status, parity, chronic disease status, area-level
poverty, ambient carbon monoxide, ambient nitrous oxide, and ambient sulfur dioxide.
dModel included maternal age, insurance status, preconception body mass index, marital
status, parity, chronic disease status, area-level poverty, ambient particulate matter 10, and
ambient sulfur dioxide. ®Model included maternal age, insurance status, preconception
bodymass index,marital status, parity, and chronic disease status
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