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Abstract

Objectives—To explore the relative risks of preterm birth—both overall and stratified into 3
groups (late, moderate, and extreme prematurity)—associated with maternal race, ethnicity, and
nativity (ie, birthplace) combined.

Study design—This was a retrospective cross-sectional cohort study of women delivering a
live birth in Pennsylvania from 2011 to 2014 (n = 4 499 259). Log binomial and multinomial
regression analyses determined the relative risks of each strata of preterm birth by racial/ethnic/
native category, after adjusting for maternal sociodemographic, medical comorbidities, and birth
year.

Results—Foreign-born women overall had lower relative risks of both overall preterm birth and
each strata of prematurity when examined en bloc. However, when considering maternal race,
ethnicity, and nativity together, the relative risk of preterm birth for women in different racial/
ethnic/nativity groups varied by preterm strata and by race. Being foreign-born appeared protective
for late prematurity. However, only foreign-born White women had lower adjusted relative risks of
moderate and extreme preterm birth compared with reference groups. All ethnic/native sub-groups
of Black women had a significantly increased risk of extreme preterm births compared with US
born non-Hispanic White women.

Conclusions—Race, ethnicity, and nativity contribute differently to varying levels of
prematurity. Future research involving birth outcome disparities may benefit by taking a more
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granular approach to the outcome of preterm birth and considering how nativity interacts with race
and ethnicity.

Despite continuing efforts to reduce preterm births in the US, approximately 1 in 10 infants
is born prematurely.! Infants born premature have greater risks of morbidity and mortality.
In addition to the impact on families, infants born premature represent a significant burden
on the US healthcare system, with an estimated annual cost of 26 billion dollars.23
Furthermore, racial disparities in the risk of preterm birth and its associated mortality
persist. The rate of prematurity among infants born to Black women is ~50% greater than
among White women.# In addition, Black infants have a greater mortality than White infants
of the same gestational age.>~" In contrast, Hispanic/Latinx women have been shown to
have similar rates of preterm birth as non-Hispanic White women, despite Hispanic women
sharing many of risk factors for preterm birth that Black women face.8 This phenomenon
has been termed the “Hispanic paradox.”®

However, existing research on birth outcome disparities by ethnicity has focused on
Hispanic ethnicity and traditionally grouped all Hispanic women together, despite the
heterogeneity of individuals who self-report.10 Data suggest that birth outcomes may vary
among Hispanic women by race or nativity. White Hispanic infants have been shown to have
lower mortality rates than Black Hispanic infants,11 and Hispanic women who are foreign-
born appear to have lower rates of adverse birth outcomes overall than Hispanic women
who were born in the US.12.13 This potentially protective impact of immigrant status also
has been noted among non-Hispanic women, with one study finding that foreign-born non-
Hispanic Black women having lower rates of preterm birth compared with US-born non-
Hispanic Black women.14 Researchers have come to understand that the Hispanic paradox
may be better framed by the more encompassing concept of the immigrant paradox.13
Scholars have stressed the importance of examining the intersectionality of race, ethnicity,
and nativity when studying immigrant health outcomes due to the differential ways in which
immigrants of different racial/ethnic backgrounds experience individual and structural forms
of racism.1® There is limited research that examines the relationship between preterm birth
and the intersectionality of race, ethnicity, and nativity.16:17

Another limitation to existing preterm birth disparities literature relates to how prematurity
is examined. Most studies of preterm birth examine all infants born at fewer than 37 weeks
as a binary outcome.>18 Nearly three-quarters of infants born prematurely are born between
34 and 3657 weeks and thus are considered infants who are “late” preterm.2 However, much
of the prematurity literature focuses on the outcomes of infants born extremely preterm

(ie, infants born at less <29 weeks of gestation), given their high rates of morbidity and
mortality, despite the fact that they make up at most 1% of all infants born preterm.1®

This study was designed to address these gaps by exploring the risk of stratified

definitions of prematurity associated with maternal race, ethnicity, and nativity combined.
We hypothesized that having a foreign-born mother would confer an advantage with respect
to prematurity, irrespective of race/ethnicity or strata of prematurity.
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For this study, we used birth certificates for live births from all in-hospital deliveries for

all infants born in Pennsylvania January 1, 2011, through December 31, 2014 (n = 924

848). Before 2011, birth certificates did not record a mother’s nativity. We excluded infants
missing variables of interests (ie, maternal race, ethnicity, nativity, gestational age) (n = 403
116); infants who had a gestational age or birth weight considered an outlier (gestational age
<23 weeks, greater than 44 weeks or who weighed <400 g, >8000 g, or who were more than
5 SDs from the mean birth weight for that infant’s gestational age) (n = 3108); multiples (n
=17 970); and infants with congenital anomalies (n = 1395). This led to a final cohort of
499 259 infants.

Variables of Interest

Pennsylvania uses the US standard birth certificate form that was revised in 2003, which
asks birth mothers to list the state, territory, or foreign country where they were born.20
Ethnicity is documented by asking birth mothers whether they are “Spanish/Hispanic/
Latina.” For our primary independent variable, we created a composite race/ethnicity/
nativity variable that divided mothers into the following 8 mutually exclusive categories:
US-born non-Hispanic White, US-born non-Hispanic Black, US-born Hispanic White, US-
born Hispanic Black, foreign-born non-Hispanic White, foreign-born non-Hispanic Black,
foreign-born Hispanic White, and other. Foreign-born Hispanic Black women were included
in “other,” as their small sample size in our population (nh = 194 or 0.04% of the study
cohort) precluded them from being analyzed separately. In addition, our “other” category
consisted of women who self-identified with the following races: American Indian or Alaska
Native, Asian Indian, Chinese, Filipino, Japanese, Korean, Viethamese, other Asian, Native
Hawaiian, Guamanian or Chamorro, Samoan, Other Pacific Islander, other, don’t know/not
sure, Refused. Maternal race/ethnicity is documented on birth certificates through maternal
self-report.

Our primary outcomes were preterm birth overall and stratified. Infants were stratified by
gestational age at birth into 4 groups: term (=37 weeks), late preterm (34—36%/7 weeks),
moderately preterm (29-335/7 weeks), and extremely preterm (<29 weeks).

We examined the following maternal sociodemographic covariates gathered from birth
certificates due to their known association with preterm birth: age, marital status, insurance
type, educational level, and prenatal tobacco use. We also constructed a composite binary
covariate of maternal comorbid medical conditions associated with prematurity in the
literature.21:22 This maternal composite covariate was coded as “yes” if a woman had at least
1 of the following comorbid conditions: any history of diabetes, any history of hypertension,
prepregnancy diabetes, or prepregnancy hypertension. Adjusted models also included year
fixed effects to account for unobserved factors changing each year that were common to all
births.
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Statistical Analyses

Results

Infant and maternal characteristics were summarized using descriptive statistics and
compared using ;(2 analyses for categorical variables and ¢tests for continuous values.

We also described the prevalence of each stratum of prematurity by maternal race/ethnicity/
nativity.

In our multivariable analyses, we first examined the relationship between nativity and
preterm birth. We used log binomial regression models to calculate the relative risk of
preterm birth for all foreign-born women compared with US-born women. Then, we
estimated the risk of preterm birth for each racial/ethnic/native group using US-born
non-Hispanic White women as the reference group. Post-estimation linear comparisons
compared preterm births within racial/ethnic groups across nativity categories using
Bonferroni-adjusted P values and confidence intervals.

Second, we analyzed the relationship between nativity and stratified preterm birth using
multinomial logistic regression models to calculate the relative risk of experiencing stratified
preterm birth (extreme, moderate, and late) for foreign-born women compared with US-born
women overall. We then used multinomial models to explore the relative risk of extreme,
moderate, and late preterm birth for each racial/ethnic/native group again using US-born
non-Hispanic White women as the reference group.

All models were first run unadjusted then adjusted for maternal sociodemographics and
comorbidities. All tests of significance were 2-tailed with alpha set to 0.05 except where
Bonferroni correction is noted. All data were analyzed in Stata, version 16.1 (StataCorp
LLC).

Maternal demographic characteristics stratified by race, ethnicity, and nativity are shown in
Table I. In this cohort, traditional risk factors for poor birth outcomes did not consistently
vary by whether women were US or foreign-born. For instance, foreign-born women

overall were more often married and endorsed tobacco use less than US-born women.
However, education and insurance related risk factors were not the same for all racial/ethnic
subgroups of foreign-born women compared with their US-born counterparts. For instance,
a larger proportion of foreign-born Hispanic White women were uninsured and reported low
education levels than US-born Hispanic White women. Maternal comorbidities that increase
risk for preterm birth were similar across racial/ethnic subgroups when compared by nativity
(Table 1l; available at www.jpeds.com).

In our cohort, 7.4% of infants were born preterm overall, which reflects both the time

period of the study and the fact that Pennsylvania preterm birth rates are typically lower

than the US average. Of the infants born preterm, 0.6% were extremely preterm, 1.4% were
moderately preterm, and 5.4% were late preterm (Figure 1 and Table II). Overall, women
who were foreign-born had a lower rate of preterm birth compared with US-born women
(6.1% vs 7.5% respectively, £=.001). Among women who were foreign-born, non-Hispanic
White women had the lowest rates of preterm birth overall (5.1%), and non-Hispanic Black
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women had the highest rate (7.4%, Table II). Non-Hispanic Black women also had the
greatest rate of preterm birth among US-born women.

In models that only looked at nativity, we found that foreign-born women had a lower
relative risk of preterm birth than US-born women after adjusting for covariates (adjusted
relative risk [aRR] 0.81, 95% CI 0.78-0.94). When we looked at overall risk of preterm
birth for women categorized by race, ethnicity, and nativity combined using US-born non-
Hispanic White women as the reference group, we found all other US-born groups of
women had a significantly increased relative risk of preterm birth (Table I11; available at
www.jpeds.com). Furthermore, when considering all possible pairwise comparisons among
the groups of women, we found that foreign-born non-Hispanic White women and foreign-
born Hispanic White women did not significantly differ from each other but both had lower
aRRs of preterm birth than all the other racial/ethnic/native categories (Table 1V; available
at www.jpeds.com). Foreign-born non-Hispanic Black women only had a lower relative risk
of preterm birth when compared with US-born non-Hispanic Black (aRR 0.74, 95% CI
0.65-0.85).

We then explored the impact of nativity on risk of stratified preterm. Compared with US-
born women, foreign-born women had lower aRRs across all strata of prematurity: extreme
preterm birth, aRR 0.84 (95% CI 0.74-0.96); moderate, aRR 0.80 (95% CI 0.73-0.87); and
late preterm birth, Arr 0.79 (95% CI 0.76-0.83).

With regards to the relative risk of late and moderate preterm birth by race, ethnicity, and
nativity combined, we found that all 3 categories of foreign-born women (foreign-born
non-Hispanic White women, foreign-born non-Hispanic Black, and foreign-born Hispanic
White) were less likely to deliver infants who were late preterm than US-born non-Hispanic
White women (Figure 2). However, only foreign-born Hispanic White women had a lower
relative risk of moderate preterm birth compared with US-born non-Hispanic White women
(Figure 2). Conversely, within the three US-born categories, no racial/ethnic group had a
lower risk of delivering a moderately or late preterm infant compared with US-born non-
Hispanic White women. US-born non-Hispanic Black had a greater risk of delivering both
moderate and late preterm infants than a US-born non-Hispanic White woman. US-born
Hispanic Black women also had an increased risk of delivering an infant born moderately
preterm, and US-born Hispanic White women had an increased risk of delivering an infant
born late preterm compared with reference (Figure 2).

With respect to delivering an infant who was extremely preterm, the relative risks were
more than 2 times greater for all categories of Black women (US-born non-Hispanic,
US-born Hispanic, and foreign-born non-Hispanic) compared with US-born non-Hispanic
White women. No other racial/ethnic/native group’s aRR of extreme preterm birth was
significantly different than the US-born non-Hispanic White reference group, except for the
“other” group. The point estimates of unadjusted (Table V; available at www.jpeds.com) and
adjusted models (Figure 2) were similar.

Postestimation Bonferroni-corrected pairwise comparisons of risk of each of the strata
of prematurity indicated that compared with all US-born categories, foreign-born women
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of each racial/ethnic group had a decreased risk of late preterm birth (Table V1). Foreign-
born non-Hispanic Black women’s risk of moderate and extreme preterm birth was not
significantly different than other groups except for 2 instances: they were 50% more likely
to deliver an infant born extremely preterm compared with US-born Hispanic White women
(aRR 2.5, 95% CI 1.67-3.76) and 30% less likely to deliver am infant born moderately
preterm compared with US-born non-Hispanic Black women (aRR 0.71, 95% CI 0.59-0.86)
(Table VI). Foreign-born White women (both Hispanic and non-Hispanic) showed the same
pattern across the strata of prematurity, evidencing a lower risk at each stratum except for
extreme prematurity in comparison with US-born Hispanic White women (Table V1).

Discussion

In this retrospective cohort study of 3 years” worth of births in Pennsylvania, we found

that the relationship between maternal nativity and preterm birth was variable across race,
ethnicity, and strata of prematurity. Compared with US-born non-Hispanic White women,
all foreign-born categories of women had a lower risk of late preterm birth. However,

only foreign-born Hispanic White women had a lower risk of both moderate and extreme
preterm birth compared with US-born non-Hispanic White women. Being foreign-born did
not mitigate the increased risk of extreme prematurity Black women experienced compared
with their non-Hispanic White counterparts.

Some of our findings parallel what others have found. For instance, using data from 2008,
Elo et al found that US born non-Hispanic Black women had greater rates of preterm birth
than foreign-born non-Hispanic Black women.14 Similarly, Mydam et al noted that US-born
Hispanic Black women had greater rates of infants with low birth weight than foreign-born
Hispanic Black women.12 These previous studies appear to support the immigrant birth
outcomes paradox, the epidemiologic phenomenon whereby foreign-born women in the US
appear to experience decreased risk of adverse birth outcomes like preterm birth and low
birth weight than US-born women, despite experiencing high rates of known risk factors
for poor birth outcomes, such as lower socioeconomic status and decreased access to health
insurance.® We similarly found that foreign-born women had a decreased risk of preterm
birth overall and within each racial/ethnic group, a decreased risk of late prematurity.

Using New York City data from 1995 to 2003, Stein et al looked at risk of adverse perinatal
outcomes by maternal ethnic ancestry using both country of origin and larger geographic
region of origin such as North Africa, non-Hispanic Caribbean, and South America.23 For
preterm birth, they stratified infants born preterm into 2 categories, with the early strata
encompassing infants born 22—-31 weeks of gestation and the late preterm group including
infants 32—-36 weeks of gestation.23 They found significant heterogeneity with respect to risk
of adverse outcomes by maternal country or region in origin but did report an increased

risk of preterm birth among most foreign-born non-Hispanic Black and Hispanic groups
compared with the non-Hispanic White reference group, with the notable exception of
women from North Africa and East Asia. They reported that the effect of maternal ethnicity
was greater on early preterm birth, with seemingly attenuated aORs among women who
delivered late preterm infants.23
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Our study extends this previous work in several important ways. First, we considered
preterm birth in a stratified manner, given the evidence that outcomes among infants

born moderately preterm are different than those among infants born extremely preterm.19
Second, we did not find a consistent protective relationship between nativity and risk of
preterm birth in this cohort at every strata of prematurity. Foreign-born women’s risk of
preterm birth compared with US-born non-Hispanic White women depended on which strata
of prematurity was being examined and what racial/ethnic group a foreign-born woman
belonged to (Figure 2). Although nativity appeared protective for late prematurity among
all the foreign-born women in our cohort, for extreme prematurity, it only appeared to be
protective for foreign-born White women. Thus, we found evidence to suggest that the
drivers of extreme prematurity may differ from the drivers of moderate or late prematurity.

The immigrant paradox reflects the epidemiologic observation that immigrants to Western
countries tend to be relatively healthy or perhaps healthier than native-born populations

in the receiving country.24 Notably, it has also been documented that the relative health
advantage immigrants appear to possess diminishes over time within an individuals’ life,
perhaps as a result of cumulative exposure to inadequate healthcare and stress related

to socioeconomic challenges and discrimination.8:24 However, we did not find consistent
evidence of the immigrant paradox with respect to all strata of preterm birth. The racial
disparities we found within foreign-born women indicates that there may be different
mechanistic pathways leading to the outcomes of early, moderate, or late prematurity.

This may reflect the intersectional ways in which immigrants of different races, skin

colors, socioeconomic classes, and even sex identities are impacted by both individual and
structural determinants of health.1> However, as these research questions are explored, it will
be important to consider what race is serving as a proxy for when it comes to the outcomes
of early vs late prematurity, recognizing it may reflect differential risk markers for each of
these pathways.2° Racial categories were historically created using physical characteristics
such as skin color for the purposes of discriminatory socioeconomic and political policies.2
As a result, membership in certain racial/ethnic groups continues to be a risk marker for
adverse health outcomes due to structural race-based sociopolitical barriers to health and
wealth that persist to this day.2” Race can serve as a proxy variable for such barriers,
otherwise known as structural forms of racism, as well as a proxy for individual experiences
of stress and discrimination due to interpersonal or internalized racism.2

Our findings of racial disparities within foreign-born women with respect to strata of
prematurity indicate that conceptual models which group all preterm births together, all
Hispanic women together or all foreign-born women together lack important granularity
that will limit our understanding of the root causes of preterm birth disparities. It may

not be sufficient to link race to increased levels of stress at any given time as the

potential explanatory pathway for preterm birth. There may be differential impacts on
prematurity depending on the types of stressor, when stressors are experienced, their overall
magnitude and cumulative exposure.28 Significant socioeconomic or sociopolitical processes
are associated with extreme preterm birth risk,29:30

There are several limitations to our analysis. Our study was dependent on birth certificate
coding for maternal information; misdiagnosis or underreporting of maternal information
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such as comorbidities could affect the categorization of our covariates. We were also
dependent on maternal self-identification place of birth, which might have led to
underreporting of foreign-born status, although previous research in immigrant communities
has shown this to be uncommon.3! We were not able to account for specific country of
origin, nor assess for variables related to acculturation such as time in country, which are
factors hypothesized to impact risk of adverse health outcomes.823:32 To truly tease apart
drivers of preterm birth disparities that exist by race, ethnicity, and nativity, future research
may benefit from the combination of administrative dataset research with questionnaire or
interview-based research in order to better capture experiences with individual and structural
racism and discrimination. Lastly, our stratified preterm birth analyses were limited by
sample sizes within certain race/ethnicity/nativity categories. This led us to exclude an
important category of women—foreign-born Hispanic Black women—from our analyses,
making it difficult to make conclusions about all Black women or all Hispanic women in our
cohort.

In this study, we found evidence supporting the immigrant paradox for foreign-born White
women, irrespective of ethnicity. However, our results also indicate that foreign birth may
not be associated with the same reduction in preterm birth risk for Black and Hispanic
women for every strata of prematurity. Future research aimed at mitigating racial disparities
should be grounded in conceptual frameworks that better understand what nativity and

race represent in the context of preterm birth and consider that risk drivers may differ for
different levels of prematurity. Such research may allow for more tailored interventions

and policies with a greater chance of improving perinatal equity among diverse groups of
women.
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Figure 1.

Percent of infants in each strata of prematurity by maternal race, ethnicity, and nativity (N
=499 259). HB, Hispanic Black; HW, Hispanic White; NVHB, non-Hispanic Black; NHW,
non-Hispanic White.
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Figure 2.
aRR of extreme, moderate, and late preterm birth by maternal race, ethnicity, and nativity

(N =499 259). Models were adjusted for maternal age, marital status, insurance, education,
tobacco use, medical comorbidities, and infant birth year.
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