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Abstract

Introduction Reproductive health advantages have been reported among selected immigrants, but few studies have included
new immigrants and refugees, nor simultaneously adjusted for socioeconomic, behavioral, and medical disparities.
Methods We examined the risk of preterm birth (PTB, <37 weeks’ gestation) among singleton live births in San Diego
County from 2007 to 2012. Multivariable regression was used to compare PTB (1) by nativity within racial/ethnic groups
and (2) among immigrants compared to United States (US) born Whites, while adjusting for sociodemographic, behavioral,
reproductive and medical variables.

Results Among 230,878 singleton live births, overall PTB prevalence was highest among parturient women who were US-
born Blacks (10.9%), Philippine (10.8%) and US-born Filipinas (10.7%), and US-born Asians (8.6%) despite differences in
socioeconomic and maternal risk factors, and lowest among Somali (5.5%) migrants. Blacks born in Somalia or outside of
the US, had significantly lower overall PTB prevalence compared to US-born Blacks (5.5% vs 7.6% vs 10.9%). Compared to
US-born Whites, spontaneous PTB risk was significantly lower among Somali migrants (4.8% vs 3.7%, adjusted relative risk,
aRR 0.7 [95% Confidence Intervals 0.5-0.9]), but higher among Philippine migrants (4.8% vs 7.7%, aRR 1.4 [1.3-1.6]). The
strongest risk factor for overall PTB among nulliparous US-born Blacks was preexisting diabetes (aRR 3.81 [2.05-7.08]),
and preexisting hypertension among Filipinas (aRR: 3.27 [2.36—4.54] and US-born Asians (aRR: 3.64 [1.61-8.24]).
Conclusion Black migrants had lower PTB prevalence compared to US-born Blacks, but this immigrant advantage was
not observed in other racial/ethnic groups. Compared to US-born Whites, Somali migrants had significantly lower risk of
spontaneous PTB while Filipinas had elevated risk.
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Significance

Current Knowledge: Social disadvantage is associated
with adverse reproductive health outcomes, but favorable
outcomes have been observed among selected immigrant
populations, albeit inconsistent results.

What Does This Study Add?: Preterm birth prevalence
was highest among US-born Blacks, Filipinas (US and
Philippine born) and US-born Asians despite differences
in sociodemographic, behavioral, medical and repro-
ductive characteristics. Compared to US-born Whites,
migrants from Somalia had significantly lower PTB risk
despite significantly more social disadvantages, infection,
anemia, gestational diabetes, obesity, and shorter inter-
pregnancy intervals, while Philippine born migrants had
significantly higher PTB risk, despite higher education and
few adverse risk behaviors.

Introduction

Adverse reproductive outcomes can manifest disabling
effects, including, but not limited to, vision and hearing
impairment at infancy, to metabolic abnormalities through-
out the lifecourse (Howson et al. 2013; Blencowe et al.
2012; Raju et al. 2017). Preterm birth (PTN, <37 weeks’
gestation) is the leading cause of death among children
under 5 years of age, and prevalence is increasing glob-
ally, particularly in resource limited countries (Howson
et al. 2013; Blencowe et al. 2012). Paradoxically, previ-
ous studies have reported similar or favorable reproduc-
tive outcomes among immigrant women compared to US-
born women of the same race/ethnicity, and compared to
US-born White women, despite disparities in health care
access and socioeconomic status (Singh and Yu 1996; Flo-
res et al. 2012). This “Healthy Migrant Effect” describes
observations of favorable health status among selected
migrants compared to the majority population in the host
country, however this health advantage dissipates as health
outcomes resemble the host country with longer migra-
tion and in subsequent generations of migrant progeny.
Lower PTB prevalence has been reported among selected
immigrants from Latin America, Asia, and sub-Saharan
Africa (Flores et al. 2012; Miller et al. 2016; Elo et al.
2014; Oliver et al. 2018; Small et al. 2008; Belihu et al.
2016; Sorbye et al. 2014). However, some reports have
shown inconsistent results, including disparities within
racial/ethnic categories (Sanchez-Vaznaugh et al. 2016;
Vang et al. 2015; Bartsch et al. 2017). Asian-Americans
have low PTB prevalence when reported collectively, how-
ever Filipino, Hmong, Cambodian and Lao/Thai women
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have significantly higher PTB risk compared to Chinese,
Japanese, Korean, Vietnamese and Asian-Indian women
(Vang et al. 2015).

It is unclear if such health advantages among immigrant
parturients are limited to selected countries within broadly
reported geographic regions, or are observed among addi-
tional, albeit understudied migrants. Protective factors in
these populations can inform interventions to reduce repro-
ductive health disparities among all Americans. Relevant to
these issues, one geographic setting that could be informa-
tive is a large and varied metropolitan, suburban and rural
region at the southern-most border of California, San Diego
County. The ethnic diversity in San Diego, its proximity to
the busiest land border crossing in the Western Hemisphere
(United States General Services Administration 2019) where
subpopulations reside binationally, sizeable immigrant
populations from Mexico and Asia, and long history of
resettling refugees from Vietnam, Somalia, Iraq, Syria, and
Afghanistan (Aguillera 2017; Refugee Arrivals Data San
Diego County Health and Human Services Agency 2019)
enable meaningful evaluation of reproductive outcomes by
race/ethnicity and nativity.

Objectives

To determine if the prevalence and risk factors for preterm
birth differ within the cultural context of selected racial/
ethnic groups, we aimed to compare overall and spontane-
ous PTB risk among immigrant and US-born parturients
within the same racial/ethnic categories. To identify health
disparities and health advantages among selected immi-
grant women, our second objective was to compare PTB
risk among immigrant women compared to US-born non-
Hispanic White women, adjusting for sociodemographic,
behavioral, medical and reproductive characteristics.

Methods

In this retrospective cohort study, our sample was drawn
from singleton live births, born to women residing in San
Diego County, California between January 1, 2007, and
December 31, 2012. The sample was restricted to moth-
ers and infants linked to a birth cohort database maintained
by the California Office of Statewide Health Planning and
Development. This database contains linked birth and death
certificates, as well as detailed information on maternal and
infant characteristics, hospital discharge diagnoses, and
procedures recorded as early as 1 year before delivery and
as late as 1 year post-delivery. Data files provided diagno-
ses and procedure codes based on the International Clas-
sification of Diseases, 9th Revision, Clinical Modification
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(ICD-9-CM). Subjects with any of the following conditions
were excluded from analyses: gestational age at delivery less
than 20 weeks or more than 44 weeks based on the best
obstetrical estimate reported on the birth certificate (Talge
et al. 2014), unknown maternal age, and reported major con-
genital malformation of the infant (Baer et al. 2014).

Mother’s country of birth, race, and ethnicity were
obtained from birth certificate records. Women were clas-
sified as Hispanic when listed as Mexican, Puerto Rican,
Cuban, Central American, South American or other Spanish/
Hispanic origin. Race was obtained from the single con-
densed race variable populated by consolidating three pro-
vided race categories. The consolidated races include White,
Black, American Indian/Alaska Native, Asian, Hawaiian/
Pacific Islander, Other, and two or more races. Women of
Hispanic origin were only included in the Hispanic analyses.
The three provided race categories (not the single consoli-
dated race variable) were used to identify Filipina women,
who were reported separately from Other Asians.

Mother’s age at birth, infant birthweight, and best obstet-
ric estimated gestational age at birth were obtained from
birth certificate records. When data were available, preterm
births were categorized as either spontaneous (based on
ICD-9-CM or birth certificate codes suggesting premature
rupture of the membranes, spontaneous labor, or tocolytic
administration) or indicated PTB (based on induction, arti-
ficial rupture of membrane, or cesarean section (C-section)
ICD-9-CM or birth certificate codes). Other maternal char-
acteristics derived from birth certificate data included: years
of completed education, pre-pregnancy body mass index
(BMI), smoking, illicit drug and alcohol use, mental health
diagnosis, anemia, hypertension (preexisting or gestational
with and without preeclampsia), diabetes (preexisting or ges-
tational), and infection (based on the ICD-9-CM four digit
codes contained in the hospital discharge files). Socioeco-
nomic status was based on Medi-Cal (California’s Medicaid
program) coverage for the delivery, and enrollment in the
Special Supplementation Program for Women, Infants and
Children (WIC). Among multiparous women, prior PTB,
prior cesarean delivery, and interpregnancy interval (esti-
mated as months from the completion of the prior pregnancy
to conception of the current pregnancy) were also obtained.

Logistic regression was used to calculate relative risk
(RR) and 95% confidence intervals [95% CI] compar-
ing overall, spontaneous, and indicated PTB by nativity
within racial and ethnic groups. Adjusted RRs were calcu-
lated adjusting for sociodemographic, behavioral, medical
and reproductive characteristics that differed significantly
between foreign-born and US-born women of the same race/
ethnicity. US-born women within each race/ethnicity com-
prised the referent group for the first objective.

Similar analyses were performed for the second objective,
comparing PTB prevalence and risk among foreign-born

women with US-born non-Hispanic White women, where
the latter comprised the referent group. Among groups with
the highest PTB prevalence, multivariable analysis was
performed among nulliparous women to identify covariates
associated with PTB without the confounding effects of prior
PTB.

All analyses were performed using Statistical Analysis
Software version 9.4 (Cary, NC). Methods and protocols for
the study were approved by the Committee for the Protection
of Human Subjects within the Health and Human Services
Agency of the State of California.

Results

Between 2007 and 2012, linked birth certificate and hos-
pitalization data were available for 230,878 singleton live
births with available maternal race/ethnicity and nativity
data. As shown in Table 1, almost half of the parturients
were Hispanic (45.5%), followed by non-Hispanic Whites
(30.7%), Filipinas (4.4%), Other Asians (6.3%), Blacks
(3.8%), and women of Other race/ethnicity (2.7%). Almost
half (41.3%) of all parturients were immigrants, but this pro-
portion varied by race/ethnicity, where over half (55.9%) of

Table 1 Singleton live births, by maternal race/ethnicity and nativ-
ity, San Diego County, California, USA linked Mother-Baby Hospital
Discharge/Birth Certificate Records 2007-2012

US born
n (row %)

Foreign born

White, not Hispanic

(n=71,032) 62,128 (87.5%) 8904 (12.5%)
Hispanic
(n=104,980) 46,298 (44.1%) Mexico: 55,575 (52.9%)
Other country: 3107 (3.0%)
Black
(n=8756) 6673 (76.2%) Somalia: 988 (11.3%)
Other country: 1095 (12.5%)
Filipina
(n=10,238) 2651 (25.9%) Philippines: 5731 (56.0%)
Other country: 1856 (18.1%)
Other Asian
(n=14,605) 2345 (16.1%) Other country: 12,260
(83.9%)
Other race/ethnicity
(n=6141) 5211 (84.9%) 930 (15.1%)
Not specified
(n=13,071) 8152 (62.4%) 4919 (37.6%)
Total®
(n=230,878) 133,458 (58.7%) 95,365 (41.3%)

#Total includes 1168 Hawaiian/Pacific Islander and 887 Native Amer-
ican/Alaska Native women
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Hispanic, three-fourths (74.1%) of Filipina, and the majority
(83.9%) of other Asian mothers were foreign-born. Com-
paratively, one-fourth (23.8%) of Black parturients, 15.1%
of women of Other race/ethnicity, and 12.5% of White moth-
ers were foreign-born. The majority of foreign-born His-
panic and Black women were born in Mexico and Somalia
respectively.

Foreign-born women were more likely to be older and
less likely to be nulliparous or obese, to have a diagnosed
mental illness, or use drugs or alcohol during pregnancy
compared to US-born women within the same racial/ethnic
group. Other maternal factors, such as years of education,

socioeconomic status (based on Medi-Cal coverage and WIC
participation), preexisting diabetes and hypertension, previ-
ous cesarean delivery, and interpregnancy interval were not
consistent by nativity (Supplemental Table 1).

Preterm birth prevalence was highest among US-born
Black women (10.9%), followed by Filipinas whether born
in the Philippines (10.8%) or the US (10.7%), and US-
born Asian (8.6%) women, and lowest among foreign-born
Somali (5.5%), “Other” (5.7%), White (6.0%) and Mexican
women (6.1%, Table 2). These observations persisted when
limited to spontaneous PTBs. Table 2 shows adjusted rela-
tive risk differed by nativity within racial/ethnic categories.

Table 2 Reproductive Outcomes, by Nativity, San Diego County, California, USA Linked Mother-Baby Hospital Discharge/Birth Certificate

Records, 2007-2012

Race/ethnic- ~ White non-Hispanic Hispanic Black
ity
Place of birth US Other UsS Mexico Other usS Somalia Other
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
ARR (95% ARR (95% ARR (95% ARR (95% ARR (95% CI)
(@) (@) CI) CI)
Sample 62,128 8904 46,298 55,575 3107 6673 988 1095
Gestation at birth
<37 weeks 3963 (6.4) 529 (5.9) 3318 (7.2) 3401 (6.1) 217 (7.0) 728 (10.9) 54 (5.5) 83 (7.6)
1.0(0.9, 1.1) 0.9 (0.9, 1.0)* 1.0(0.9, 1.1) 0.6 (0.5,0.8) 0.8(0.6,1.0)*
Spontane- 2963 (4.8) 380 (4.3) 2505 (5.4) 2483 (4.5) 158 (5.1) 539 (8.1) 373.7) 55 (5.0)
ous
1.0 (0.9, 1.1) 0.9 (0.9, 1.0)* 0.9 (0.8, 1.1) 0.6 (0.4,0.8) 0.7 (0.5,0.9)
Indicated 811 (1.3) 119 (1.3) 603 (1.3) 674 (1.2) 44 (1.4) 151 (2.3) 14 (1.4) 23 (2.1)
1.1(1.0,1.4) 1.0(09,1.0) 1.1(0.8,1.5) 0.8(0.5,1.4) 1.0(0.6,1.5)
>37 weeks 58,165 (93.6) 8375 (94.1) 42,980 (92.8) 52,174 (93.9) 2890 (93.0) 5945 (89.1) 934 (94.5) 1012 (92.4)
1.0 (Refer- 1.0 (Refer- 1.0 (Refer-
ence) ence) ence)
Race/ethnicity Filipina Other Asian Other race/ethnicity
Place of birth usS Philippines usS Other UsS Other
n (%) n (%) n (%) n (%) n (%) n (%)
ARR (95% CI) ARR (95% CI) ARR (95% CI)
Sample 2651 5731 2345 12,260 5211 930
Gestation at birth
<37 weeks 283 (10.7) 620 (10.8) 201 (8.6) 765 (6.2) 378 (7.3) 53(5.7)
1.0 (0.9, 1.1) 0.9 (0.9, 1.0) 0.8 (0.6, 1.1)
Spontaneous 207 (7.8) 441 (7.7) 153 (6.5) 574 (4.7) 296 (5.7) 41 (44)
1.0 (0.9, 1.1) 0.9 (0.9, 1.0) 0.9 (0.6, 1.2)
Indicated 57 (2.2) 135(2.4) 41 (1.8) 137 (1.1) 61(1.2) 11(1.2)
1.0 (0.9, 1.2) 0.9 (0.8, 1.1) 1.0 (0.5, 1.8)
>37 weeks 2368 (89.3) 5111 (89.2) 2144 (91.4) 11,495 (93.8) 4833 (92.8) 877 (94.3)

1.0 (Reference)

1.0 (Reference)

aRR, adjusted relative risk; adjusted for factors with p <0.05 in Supplemental Table 1; 95% CI, 95% confidence intervals

4p<0.05
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Adjusted PTB risk was significantly lower among infants
of women born in Somalia compared to US-born Black
women (5.5% vs 10.9%; aRR: 0.6, 95% CI [0.5-0.8]), and
these observations persisted when limited to spontaneous
PTB (3.7% vs 8.1%, aRR: 0.6 [0.4-0.8], Table 2). Similarly,
other foreign-born Black women (not born in Somalia) also
had lower risk of spontaneous PTB compared to US-born
Black women (5.0% vs 8.1%, aRR: 0.7 [0.5-0.9]. Compared
to US-born Hispanics, migrant Mexican women had margin-
ally lower risk of overall (6.1% vs 7.2%, aRR: 0.9 [0.9-1.0]
and spontaneous PTB (4.5% vs 5.4%, aRR: 0.9 [0.9-1.0],
p <0.05), however PTB risk did not differ between US-
born versus foreign-born Hispanics (not born in Mexico,
Table 2). No differences in overall or spontaneous PTB risk
were observed by nativity among Whites, non-Mexican His-
panics, Filipinas, Asians, nor women of “Other” race/ethnic
categories. Indicated PTBs did not differ by nativity within
any racial/ethnic categories (Table 2).

Table 3 compares demographic, behavioral, medical,
and reproductive history among US-born Whites compared
to foreign-born parturients. Compared to US-born White
women, foreign-born Hispanics and Mexicans were more
likely to give birth as teenagers (ages < 18 years), while
migrants from the Philippines and other Asian countries had
older maternal age, higher education, and were less likely to
be overweight or obese compared to US-born White women.
All migrants were less likely to smoke, use drugs/alcohol
use, have a mental health diagnosis, but were more likely
to have gestational diabetes compared to US-born White
women. With the exception of Asian women, all migrants
were more likely to receive Medi-Cal insurance and WIC,
to have anemia, to enter prenatal care in the second tri-
mester of pregnancy, and were less likely to be nulliparous
compared to US-born White women. Among multiparous
women, compared to White women, foreign-born Mexican
and other Hispanic women were less likely to have a prior
PTB. Compared to US-born Whites, immigrant Mexican,
other Hispanic, other Black, and Filipina women were more
likely to have had a cesarean delivery. Foreign-born Mexi-
can, Hispanics, Filipinas, Asians and women of “Other”
race/ethnicity were less likely to have short (6 to 23 months)
interpregnancy intervals, however foreign-born Somali and
women of “Other” race/ethnicity were more likely to have
very short (< 6 months) interpregnancy intervals compared
to US-born White women.

Table 4 compares PTB outcomes among US-born Whites
compared to migrants by race/ethnicity, adjusting for mater-
nal factors differing between foreign-born and US-born
White women identified in Table 3. Compared to US-born
Whites, foreign-born Somali women had lower risk of spon-
taneous PTB (4.8% vs 3.7, aRR: 0.7 [0.5-0.9] and a mar-
ginally lower risk of overall PTB (6.4% vs 5.5%, aRR: 0.8
[0.6-1.0], p<0.05). Whereas, compared to US-born Whites,

Philippine born migrants had significantly higher prevalence
of overall (6.4% vs 10.8%, aRR: 1.4 [1.3-1.6], spontane-
ous (4.8% vs 7.7%, aRR: 1.4 [1.3-1.6], and indicated (1.3%
vs 2.4%, aRR: 1.4 [1.2-1.7] PTBs. Foreign-born Somali
women had the highest prevalence of infections during
pregnancy, late entry into prenatal care, very short inter-
pregnancy intervals, multiparity, and socioeconomic disad-
vantage (Table 3). Multivariable analysis among Somalia
born women showed that a short interpregnancy interval
(6 to 23 months) was inversely associated with PTB (aRR:
0.5 [0.3-0.9], while hypertension, previous cesarean deliv-
ery, and mental illness were independently associated with
PTB (data not shown). Whereas, Philippine born women
had the highest prevalence of gestational diabetes, preex-
isting hypertension, gestational hypertension, and years of
education (Table 3), and low prevalence of social disadvan-
tage, inadequate prenatal care, obesity and risky behaviors.
Multivariable analysis showed that among Philippine born
women, previous PTB, preexisting hypertension, gestational
hypertension, and gestational diabetes were independently
associated with PTB (data not shown).

Table 5 shows covariates associated with PTB in multi-
variable analysis among nulliparous women with the highest
PTB prevalence, namely, US-born Black, Filipina (US and
Philippine born) and US-born Asians. Among nulliparous
US-born Black women, preexisting and gestational hyperten-
sion, preexisting and gestational diabetes, having fewer than
3 prenatal care visits, drug/alcohol use, and infection were
associated with PTB, and these risk factors were similar for
spontaneous PTB, except for the number of prenatal care
visits (Table 5). Among nulliparous Filipinas, born in the
US or the Philippines, preexisting and gestational hyperten-
sion, preexisting diabetes, infection, and having fewer than 3
prenatal visits were associated with PTB, while preexisting
and gestational hypertension, infection, drug/alcohol use,
and having less than 3 prenatal visits were associated with
spontaneous PTB. Among US-born Asian women, preexist-
ing and gestational hypertension, and preexisting diabetes
were the only covariates associated with PTB, while preex-
isting diabetes and overweight were independently associ-
ated with spontaneous PTB. The proportion with modifiable
risk behaviors was small including 3.0% of US-born Blacks
and 2.8% of Filipinas with fewer than <3 prenatal visits, and
2.2% of Filipinas with reported drug/alcohol use.

Discussion

Preterm birth prevalence was highest among US-born
Blacks, Filipinas (regardless of birthplace) and US-born
Asians despite differences in sociodemographic, behavio-
ral, medical and reproductive characteristics. When strati-
fied by nativity, compared to US-born Black women, Somali
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Table 3 Demographic, behavioral, medical and reproductive characteristics among migrants compared to US born White women, San Diego
County, California, USA, Linked Mother-Baby Hospital Discharge/Birth Certificate Records 2007-2012

Sample White non- Mexican born  Other foreign Somali born  Foreign born  Philippine Foreign born  Foreign born
Hispanic born Latinas born Latinas  Black women Black women born women  Asian women other race/
in the US ethnicity

women
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
RR(95% CI) RR(95%CI) RR(O5%CI) RR(95%CI) RR((95%CI) RR(95%CI) RR (95% CI)
62,128 55,575 3107 988 1095 5731 12,260 930

Age at term (years)

<18 346 (0.6) 1122 (2.0) 33(1.1) 8(0.8) 6 (0.6) 26 (0.5) 3(0.0) 10 (1.1)

1.6 (1.5,1.7) 19(14,27) 14(0.7,2.8) 1.0(04,22) 09(0.6,13) * 1.9 (1.0, 3.6)*
18 to 34* 47,593 (76.6) 44,614 (80.3) 2297 (73.9) 791 (80.1) 838 (76.5) 4028 (70.3) 8490 (69.3) 701 (75.4)

>34 14,189 (22.8) 9839 (17.7) 777 (25.0) 189 (19.1) 251 (22.9) 1677 (29.3) 3767 (30.7) 219 (23.6)

0.8(0.8,0.9) 1.1(1.0,1.2)* 0.8(0.7,0.9) 1.0(0.9,1.2) 14(1.3,14) 143,14 1.0(009,1.2)

Maternal education (years)

<12 1871 (3.0) 22,424 (40.4) 729 (23.5) 295 (29.9) 163 (14.9) 125 (2.2) 475 (3.9) 221 (23.8)

1.6(1.5,1.6) 57(5.1,64) 494.2,58) 32(26,39) 0.8(0.7,1.0°* 2.0(1.8,2.2) 7.0(5.7,8.6)
12* 10,167 (16.4) 14,859 (26.7) 525 (16.9) 289 (29.3) 262 (23.9) 832 (14.5) 1152 (9.4) 156 (16.8)

>12 48,081 (77.4) 14,475 (26.1) 1644 (52.9) 212 (21.5) 589 (53.8) 4621 (80.6) 9969 (81.3) 487 (52.4)

04(0.4,04) 0.7(0.6,0.7) 0.2(0.1,02) 04(0.4,06) 12(1.1,1.2) 1.7(1.6,1.8) 0.7(0.6,0.8)

Medi-Cal for prenatal care or delivery

No* 52,331 (84.2) 22,843 (41.1) 1781(57.3) 152(15.4) 516 (47.1) 4562 (79.6) 10,681 (87.1) 508 (54.6)
Yes 9797 (15.8) 32,732 (58.9) 1326 (42.7) 836 (84.6) 579 (52.9) 1169 (20.4) 1579 (12.9) 422 (454)
25(25,26) 3.6(34,39) 27.1(228, 57(5.1,64) 13(1.2,14) 0.8(0.8,0.9) 4.3(3.8,4.9)
32.3)
WIC participant
No* 50,125 (80.7) 16,777 (30.2) 1576 (50.7) 132 (13.4) 442 (40.4) 3788 (66.1) 10,277 (83.8) 456 (49.0)
Yes 12,003 (19.3) 38,789 (69.8) 1531 (49.3) 856 (86.6) 653 (59.6) 1943 (33.9) 1983 (16.2) 474 (51.0)
3.0(3.0,3.1) 3.7(3.5,4.00 253(21.1, 59(5.2,6.7) 20(19,2.1) 0.8(0.8,09) 4.2(3.7,4.8)
30.4)
Parity
Nulliparous 29,880 (48.1) 17,285 (31.1) 1237(39.8) 191 (19.3) 435 (39.7) 2325 (40.6) 6006 (49.0) 374 (40.2)
0.7 (0.7,0.7) 0.7(0.7,0.8) 0.3(0.2,0.3) 0.7(0.6,0.8) 0.8(0.7,0.8) 1.0(1.0,1.1) 0.7 (0.6, 0.8)
Multiparous* 32,247 (51.9) 38,289 (68.9) 1870 (60.2) 797 (80.7) 660 (60.3) 3406 (59.4) 6253 (51.0) 556 (59.8)
BMI
Underweight 2540 (4.1) 1786 (3.2) 118 (3.8) 69 (7.0) 60 (5.5) 363 (6.3) 1410 (11.5) 54 (5.8)
1.0(1.0,1.1) 1.0(0.8,1.2) 22(1.7,2.8) 15(1.1,1.9 14(1.3,1.6) 19(1.8,2.0)0 1.6(1.2,2.1)
Normal* 37,510 (60.4) 25,218 (45.4) 1787 (57.5) 454 (46.0) 589 (53.8) 3634 (63.4) 8833 (72.1) 502 (54.0)
Overweight 13,086 (21.1) 17,014 (30.6) 784 (25.2) 262 (26.5) 294 (26.9) 1186 (20.7) 1558 (12.7)  236(25.4)
14(14,14) 121.1,14) 161419 14(1.2,16) 09(09,1.00 0.6(0.50.6) 13(1.2,1.6)
Obese 8731 (14.1) 11,088 (20.0) 399 (12.8) 192 (19.4) 137 (12.5) 514 (9.0) 356 (2.9) 133 (14.3)
14(14,14) 1.0(009,1.1) 1.8(1.5,2.1) 1.0(0.8,12) 0.6(0.6,07) 02(0.2,0.2) 1.1(09,1.4)
Diabetes
None* 58,542 (94.2) 48,793 (87.8) 2803 (90.2) 857 (86.7) 971 (88.7) 4706 (82.1) 10,527 (85.9) 857 (92.2)
Preexisting 327 (0.5) 381 (0.7) 15 (0.5) 20 (2.0) 3(0.3) 72 (1.3) 47 (0.4) 6 (0.7)
diabetes
12(1.1,1.3) 1.0(0.6,1.6) 4.0(26,62) ° 24(19,3.1) 0.8(0.6,1.1) 1.2(0.6,2.8)
Gestational 3259 (5.3) 6401 (11.5) 289 (9.3) 111 (11.2) 121 (11.1) 953 (16.6) 1686 (13.8) 67 (7.2)
diabetes
1.5(14,15) 18(.6,20) 22(1.8,27) 22(1.8,2.7) 3.0(28,32) 22(2.1,24) 14(1.1,1.8)
Hypertension
None* 57,789 (93.0) 52,572 (94.6) 2950 (95.0) 937 (94.8) 1007 (92.0) 5137 (89.6) 11,813 (96.4) 873 (93.9)
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Table 3 (continued)

Sample White non- Mexican born  Other foreign Somali born  Foreign born  Philippine Foreign born  Foreign born
Hispanic born Latinas born Latinas  Black women Black women born women  Asian women other race/
in the US ethnicity

women
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
RR(95%CI) RR(95%CI) RR(95%CI) RR(O5%CI) RR (5% CI) RR95%CI) RR (95% CI)
62,128 55,575 3107 988 1095 5731 12,260 930
Preexisting 1051 (1.7) 551 (1.0) 32 (1.0) 12 (1.2) 24 (2.2) 218 (3.8) 97 (0.8) 15 (1.6)
hyperten-
sion
0.7(0.7,0.8) 0.6(04,09) 0.7(04,1.3) 139,200 2.1(1.8,24) 0.5(0.4,0.6) 0.9(0.6,1.6)
Gestational 3086 (5.0) 2306 (4.2) 115 (3.7) 37 (3.7) 62 (5.7) 340 (5.9) 335 (2.7) 39 (4.2)
hyperten-
sion
099,09 0.70.6,09) 0.7(0.5,1.0) 1.1(09,15) 12(.1,14) 0.6(0.5,0.6) 0.8(0.6,1.2)
Infection during pregnancy
No* 58,287 (93.8) 52,980(95.3) 2925(94.1) 860 (87.0) 1009 (92.2) 5393 (94.1) 11,849 (96.7) 870 (93.6)
Yes 3841 (6.2) 2595 (4.7) 182 (5.9) 128 (13.0) 86 (7.9) 338 (5.9) 411 (3.4) 60 (6.5)
0.8(0.8,0.9) 09(038,1.1) 22(1.8,2.7) 13(1.0,1.6)0* 1.0(0.9,1.1) 0.6(0.5,0.6) 1.0(0.8,1.4)
Smoked
No* 59,093 (95.1) 55,293 (99.5) 3078 (99.1) 984 (99.6) 1083 (98.9) 5661 (98.8) 12,193 (99.5) 914 (98.3)
Yes 3035 (4.9) 282 (0.5) 28 (0.9) 4(04) 12 (1.1) 70 (1.2) 67 (0.6) 16 (1.7)
02(02,02) 02(0.1,03) ° 0.2(0.1,04) 0.3(0.2,0.3) 0.1(0.1,0.2) 0.3(0.2,0.6)
Drug/alcohol use
No* 60,646 (97.6) 55,352 (99.6) 3087 (99.4)  985(99.7) 1086 (99.2) 5704 (99.5) 12,233 (99.8) 918 (98.7)
Yes 1482 (2.4) 223 (0.4) 20 (0.6) 3(0.3) 9 (0.8) 27 (0.5) 27 (0.2) 12 (1.3)
0.3(02,03) 03(0.2,04) ° 0.3(0.2,0.7) 0.2(0.1,0.3) 0.1(0.1,0.2) 0.5(0.3,1.0)

Mental illness

No* 59,035 (95.0) 54,918 (98.8) 3035 (97.7) 976 (98.8) 1076 (98.3) 5651 (98.6) 12,157 (99.2) 909 (97.7)
Yes 3093 (5.0) 657 (1.2) 72 (2.3) 12 (1.2) 19 (1.7) 80 (1.4) 103 (0.8) 21 (2.3)
04(0.3,04) 05(04,06) 02(0.1,04) 032,05 032,04 0.2(0.2,0.2) 0.4(0.3,0.7)

Anemia

No* 57,278 (92.2) 50,393 (90.7) 2787 (89.7) 846 (85.6) 904 (82.6) 5107 (89.1) 11,342 (92.5) 833 (89.6)
Yes 4850 (7.8) 5182 (9.3) 320 (10.3) 142 (14.4) 191 (17.4) 624 (10.9) 918 (7.5) 97 (10.4)
1.1(1.1,1.1)  13(1.2,15) 20(.6,23) 24(2.1,29 143,15 1.009,1.00 141.1,1.7)

Number of prenatal care visits

Fewer than 421 (0.7) 844 (1.5) 38 (1.2) 11(1.1) 16 (1.5) 50 (0.9) 48 (0.4) 13(1.4)
three
Three or 61,570 (99.1) 54,615(98.3) 3058 (98.4) 977 (98.9) 1077 (98.4) 5672 (99.0) 12,176 (99.3) 915 (98.4)
more*
14(1.3,1.5) 1.7(1.3,24) 1.6(09,3.0) 2.1(1.3,35) 13(1.0,1.7) 0.6(0.5,0.8) 2.0(1.2,3.5)
Trimester of entry into prenatal care
First* 55,156 (88.8) 43,014 (77.4) 2546 (81.9) 704 (71.3) 827 (75.5) 4845 (84.5) 10,891 (88.8) 6733 (78.8)
Second 5552 (8.9) 9716 (17.5) 440 (14.2) 230 (23.3) 195 (17.8) 738 (12.9) 1126 (9.2) 151 (16.2)
1.5(14,15) 17@15,1.8) 322.7,37) 230,27 15(.3,1.6) 10(1.0,1.1) 2.0(1.7,2.4)
Third 1111 (1.8) 2339 (4.2) 99 (3.2) 49 (5.0) 63 (5.8) 118 (2.1) 198 (1.6) 34 (3.7)
1.5(1.5,1.6) 19(1.5,23) 345,45 3.6(28,47) 12(1.0,14) 09(0.8,1.1) 2.3(1.6,3.2)

Multiparous 32,247 38,289 1870 797 660 3406 6253 556

sample

Previous cesarean delivery

No* 23,641 (73.3) 27,870(72.8) 1374(73.5) 633 (79.4) 424 (64.2) 2417 (71.0) 4528 (72.4) 436 (78.4)
Yes 8605 (26.7) 10,415 (27.2) 496 (26.5) 164 (20.6) 236 (35.8) 989 (29.0) 1725 (27.6) 119 (21.4)
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Table 3 (continued)

Sample White non- Mexican born  Other foreign Somali born  Foreign born  Philippine Foreign born  Foreign born
Hispanic born Latinas born Latinas  Black women Black women born women  Asian women other race/
in the US ethnicity

women
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
RR(95%CI) RR(95%CI) RR(95%CI) RR(O5%CI) RR (5% CI) RR95%CI) RR (95% CI)
62,128 55,575 3107 988 1095 5731 12,260 930
12(1.2,12) 12(@1.1,1.3) 12(.0,1.5* 1.7(1.5,20) 13(1.2,14) 1.0(.0,1.1) 0.9(0.38,1.1)

Previous preterm birth

No* 31,942 (99.1) 38,054 (99.4) 1845(98.7) 794 (99.6) 655 (99.2) 3368 (98.9) 6209 (99.3) 549 (98.7)
Yes 305 (1.0) 235 (0.6) 25(1.3) 30.4) 5(0.8) 38 (1.1) 44 (0.7) 7(1.3)
0.8(0.7,0.9) 1.4(09,20) ° 0.8(0.3,19) 1.2(09,1.6) 0.8(0.6,1.1) 1.3(0.6,2.7)

Interpregnancy interval

< 6 months 1049 (3.3) 1284 (3.4) 69 (3.7) 87 (10.9) 33 (5.0) 130 (3.8) 141 (2.3) 34 (6.1)

0.9(0.9,1.0* 1.0(0.8,1.3) 43(34,55 15(.0,2.2* 1.1(09,1.3) 0.6(0.5,0.7) 1.8(1.2,2.6)
6 to 13,655 (42.4) 9609 (25.1) 578 (30.9) 422 (53.0) 262 (39.7) 923 (27.1) 2075 (33.2) 179 (32.2)
23 months
0.7(0.7,0.7) 0.7(0.6,0.8) 1.7(1.4,2.0)0 0.9(0.8,1.1) 0.6(0.6,0.7) 0.7(0.6,0.7) 0.7 (0.6, 0.9)
24 to 11,053 (34.3) 15,460 (40.4) 699 (37.4) 200 (25.1) 228 (34.6) 1279 (37.6) 2743 (43.9) 198 (35.6)
59 months*

> 60 months 3201 (9.9) 9,40 (23.9) 391 (20.9) 32 (4.0) 94 (14.2) 790 (23.2) 803 (12.8) 98 (17.6)

1.3(1.3,1.3) 1.8(1.6,2.1) 0.6(0.4,08) 14(1.1,1.8) 19(1.7,2.1) 1.0(009,1.1) 1.7(1.3,2.2)

RR relative risk

*Reference category

4p <0.05

"Not calculated when n<5

Table 4 Reproductive Outcomes among Migrants compared to US born White women, San Diego County, California, USA, Linked Mother-
Baby Hospital Discharge/Birth Certificate Records 2007-2012

Sample ‘White non- Mexican born  Other foreign  Somali born  Foreign born  Philippine Foreign born  Foreign born
Hispanic born Latinas born Latinas  Black women Black women born women  Asian women other race/eth-
in the US nicity women
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

ARR (95% ARR (95% ARR (95% ARR (95% ARR (95% ARR (95% ARR (95% CI)
CI) CI) CI) CI) CI) CI)
62,128 55,575 3107 988 1095 5731 12,260 930
Gestation at birth
<37 weeks 3963 (6.4) 3401 (6.1) 217 (7.0) 54 (5.5) 83 (7.6) 620 (10.8) 765 (6.2) 53 (5.7)
1.0(1.0,1.0) 1.1(1.0,1.3) 0.8(0.6,1.0* 1.1(0.9,14) 14(1.3,1.6) 1.0(09,1.1) 09(0.7,1.2)
Spontaneous 2963 (4.8) 2483 (4.5) 158 (5.1) 37.(3.7) 55(5.0) 441 (7.7) 574 (4.7) 41 (4.4)
1.0(1.0,1.0) 1.1(09,1.3) 0.7(0.5,09) 1.0(0.8,13) 14(1.3,1.6) 1.0(09,1.1) 09(0.7,1.2)
Indicated 811 (1.3) 674 (1.2) 44 (1.4) 14 (1.4) 23 (2.1) 135 (2.4) 137 (1.1) 11(1.3)
1.0(09,1.0) 12(09,16) 10(.6,1.7) 15(.0,22) 14(1.2,1.7) 1.0(08,1.2) 09(0.5,1.7)
>37 weeks* 58,165 (93.6) 52,174 (93.9) 2890 (93.0) 934 (94.5) 1012 (92.4)  5111(89.2) 11,495 (93.8) 877 (94.3)

aRR, adjusted relative risk; adjusted for factors with p <0.05 in Table 3; Reference category; 95% CI, 95% Confidence Intervals

4p<0.05
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Table 5 Multivariate models: covariates associated with Preterm and
Spontaneous Preterm Birth among Nulliparous United States (US)
born Black, US and Philippine born Filipinas and US born Asian

women with singleton births, Linked Mother-Baby Hospital Dis-
charge/Birth Certificate Records San Diego County, California, USA,
2007-2012

Maternal characteristics

Preterm birth (<37 weeks)
ARR (95% CI)

US born Black women
Medi-Cal

Preexisting diabetes

Gestational diabetes

Preexisting hypertension
Gestational hypertension
Infection

Drug/alcohol abuse/dependence
Fewer than 3 prenatal care visits

US and Philippine born Filipina women

WIC participant

Preexisting diabetes

Preexisting hypertension
Gestational hypertension
Infection

Fewer than 3 prenatal care visits
US born Asian women
Preexisting diabetes

Preexisting hypertension
Gestational hypertension

0.72 (0.57, 0.92)
3.81 (2.05, 7.08)
2.20 (1.50, 3.86)
2.47 (1.58, 3.86)
3.01 (2.27, 3.98)
1.78 (1.34, 2.34)
1.82 (1.23, 2.70)
2.38 (1.22, 4.63)

0.70 (0.57, 0.87)
2.01 (1.09, 3.73)
3.27 (2.36, 4.54)
2.60 (2.03, 3.31)
1.63 (1.20, 2.20)
3.02 (1.73, 5.25)

3.52(1.35,9.16)
3.64 (1.61, 8.23)
2.37 (1.39, 4.03)

Maternal characteristics

Spontaneous preterm birth
ARR (95% CI)

US born Black women
Preexisting diabetes

Gestational diabetes
Preexisting hypertension
Gestational hypertension
Infection

Drug/alcohol abuse/dependence

Prenatal care began in 2nd trimester
US and Philippine born Filipina women

Preexisting hypertension
Gestational hypertension
Infection

Drug/alcohol abuse/dependence
Fewer than 3 prenatal care visits
US born Asian women
Overweight BMI

Preexisting diabetes

4.60 (233, 9.10)
2.14(1.35, 3.41)
2.06 (1.17, 3.63)
2.67 (1.90, 3.76)
1.77 (1.29, 2.43)
1.76 (1.12, 2.77)
0.63 (0.42, 0.96)

2.93 (1.91, 4.48)
2.17 (1.60, 2.94)
1.64 (1.17,2.31)
2.06 (1.01,4.21)
3.25(1.77,5.97)

1.68 (1.06, 2.67)
6.45 (2.59, 16.07)

aRR, adjusted relative risk; adjusted for factors with p<0.05 in Supplemental Table 1 (US born) or Table 3 (foreign born); 95% CI, 95% confi-

dence intervals

migrants had lower risk of both overall and spontaneous
PTB, while foreign-born Black women had lower risk of
spontaneous PTB. Compared to US-born White women,
migrants from Somalia had lower risk of spontaneous PTB

despite more social disadvantage, while Philippine born
migrants had significantly higher risk of overall, spontane-
ous, and indicated PTB, despite higher education and few
adverse risk behaviors compared to US-born White women.
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Health advantages were evident among black immigrants
born outside of the US, but unlike previous studies, these
health advantages were not observed among immigrant
White, Hispanic, Filipina, Asian, nor women of “Other”
race/ethnicities compared to their US-born counterparts. The
“healthy migrant” effect observed in other cohorts were not
observed in such women. Compared to US-born Whites,
migrants from Somalia had significantly lower risk of PTB
despite significantly more social disadvantages, infection,
anemia, gestational diabetes and preexisting diabetes, under-
weight as well as obesity, and shorter interpregnancy inter-
vals. Our analysis showed that shorter interpregnancy inter-
vals were protective against PTB among Somali migrants,
but was otherwise unable to identify covariates associated
with this apparent health advantage among Somali migrants.
Prospective studies that include long-term Somali migrants
and US-born Somali women, could inform modifiable prac-
tices that could benefit high risk populations.

Our findings of lower PTB risk among foreign-born
Blacks are consistent with prior reports among Black
migrants born in sub-Saharan Africa compared to Carib-
bean born and US-born Blacks (Elo et al. 2014; Oliver et al.
2018). The health advantage reported by Elo et al. among
Sub-Saharan African-born and Caribbean-born black
women compared to US-born non-Hispanic black women
was not explained by sociodemographic characteristics,
health behaviors, nor medical risk factors, similar to our
observations (Elo et al. 2014). A meta-analysis of pregnancy
outcomes among 10,431 Somali-born migrants compared
with parturients born in Australia, Belgium, Canada, Fin-
land, Norway and Sweden, also showed significantly lower
PTB prevalence among Somali migrants compared to non-
immigrants (Small et al. 2008) Our results are similar to
those of a population-based study in Australia, where Soma-
lia born women had significantly lower PTB prevalence
compared to Australia born women, however PTB preva-
lence did not differ among migrants from other East African
countries, including Eritrea, Ethiopia, and Sudan compared
to Australia born parturients (Belihu et al. 2016). Moreover,
our observations mirror those of a population-based study in
Norway where overall and spontaneous PTB prevalence was
lowest among Somalia born migrants compared to Norway-
born parturients, and PTB was highest among migrants from
the Philippines (Sgrbye et al. 2014). Our observations were
also consistent with a population-based study in Ontario,
Canada, where PTB risk was highest among migrants from
the Philippines compared to other Asian migrants (Bartsch
et al. 2017).

Preterm birth prevalence has historically been highest
among US-born Black mothers, and lowest for Asian-Amer-
icans, (Martin et al. 2017) but collective reporting of all
Asian subgroups, including with Pacific Islanders, obscures
important health disparities. Filipinos comprise almost half
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(43%) of Asian/Pacific Islanders in San Diego County,
(County of San Diego, Health & Human Services Agency,
Public Health Services 2013) and disaggregating Filipinos
from Asians showed that PTB prevalence was nearly identi-
cal among US-born Blacks and Filipinas (both Philippine
and US-born). Philippine born mothers had the highest
prevalence of both gestational hypertension and gestational
diabetes in our sample, consistent with Northern Califor-
nia data (Hedderson et al. 2012). Previous PTB, preexist-
ing hypertension, gestational hypertension, and gestational
diabetes were the strongest determinants of PTB among
Philippine born migrants in our sample. A study among 60
Filipino parturients in Hawaii showed genetic variants and
higher levels of the hormone relaxin were associated with
an increased risk of premature rupture of fetal membranes
and spontaneous PTBs (Rocha et al. 2013).

Mexican migrants in our sample had marginally lower
PTB risk compared to US-born Latinas. Prior reports from
Utah showed foreign-born Hispanics showed lower PTB
risk compared to US-born Whites, and lower PTB risk
compared to US-born Hispanics, (Flores et al. 2012) while
in California, Mexican and other Hispanic migrants had
similar PTB risk, after adjusting for social disadvantage
(Sanchez-Vaznaugh et al. 2016). Guendelman et al. showed
PTB prevalence among Mexican immigrants in California
was significantly higher compared to parturients in Mexico,
and persisted after controlling for age, education and health-
care (Guendelman et al. 2015) We did not have informa-
tion on years since immigration, but the observed marginal
health advantages among Mexican immigrants in San Diego
compared to previous studies might be due to, presumably,
shorter duration of migration in San Diego, or maintaining
a binational lifestyle, given the proximity to Mexico. This
proximity may have enhanced access to protective, tradi-
tional practices, and social support for maternal and infant
care.

The etiology of selected health advantages among
migrants compared to US-born White women remains
unclear, and was not explained by differences in demo-
graphic, behavioral, anthropometric, medical nor reproduc-
tive characteristics. Migrant women were significantly less
likely to engage in high risk behaviors, however smoking
prevalence (4.5%) and drug/alcohol use (1.8%) use were
infrequently recorded in the total sample. Reproductive
health advantages have been hypothesized to be related to
stronger social ties and support, (Almeida 2014) however,
we did not have access to such information.

Our strengths include a large, ethnically diverse sample
size, where almost half (41.3%) of parturients are immi-
grants or refugee populations, including the second largest
Somali population in the US. The population based linked
birth certificate and hospitalization dataset offers exter-
nal validity, enables ascertainment of selected conditions,
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including distinguishing spontaneous from indicated PTBs,
and includes sociodemographic, anthropometric, behavioral,
medical, and reproductive information.

The limitations include the absence of paternal data,
immigration data such as age at and years since migration,
English fluency, refugee status, including secondary refugee
status if San Diego was not the primary resettlement assign-
ment, a broad spectrum of cultural variables, and social sup-
port data. Selected health systems information were also
not available, including barriers such as health care access,
availability of language interpreters, gender concordant pro-
viders for selected cultural preferences, and fiscal resources
for co-payments and medication.

The absence of recent data and the demographic shifts in
migration patterns also require acknowledgement. San Diego
resettled 3100 refugees in 2016, and an average of 2000 refu-
gees annually in previous years, (Morrisey 2017; San Diego
County Health and Human Services Agency 2019) however
this number has declined significantly, with just 844 refugee
arrivals between October 2017 and September 2018 (Agu-
illera 2017). Further, fewer Somali refugees arrived after
2014, where the majority of refugee arrivals have been from
Iraq, Syria, Afghanistan, and in recent years, from Haiti and
the Democratic Republic of Congo (Aguillera 2017). Birth
outcomes to Iraqi, Syrian, and Afghan migrants and refugees
were not disaggregated from Other or unspecified racial/
ethnic categories, or might have been classified as foreign-
born Whites. Information bias might have been present if
behavioral data were self-reported, such that women might
have underreported their smoking, illicit drug, and alcohol
use during pregnancy and/or these behaviors were not docu-
mented. Such behavioral data were not validated, nor was
reproductive history, particularly among pregnancies which
occurred outside of San Diego County. Among the multipa-
rous women, the prevalence of previous PTB was unusually
low, and is likely limited to previous births in San Diego
County. Similarly, interpregnancy intervals were computed
based on available birth certificate records for each woman,
and did not represent non-San Diego births, nor pregnancies
resulting in stillbirths or fetal losses which would have been
at risk for PTB.

In summary, we found health advantages, including lower
risk of spontaneous PTB among Somali and other foreign-
born Blacks compared to US-born Blacks, and a marginally
lower risk among Mexican migrants compared to US-born
Hispanics. Compared to US-born White women, women
born in Somalia had significantly lower risk of spontane-
ous PTB, while Philippine born women had significantly
higher risk of spontaneous and indicated PTB. The etiol-
ogy of PTB among these migrant women warrants further
investigation, including protective factors which can inform
interventions to reduce preterm births and consequent co-
morbidities among all Americans. Finally, despite disparate

social disadvantages, body size, and behaviors, PTB preva-
lence was similarly elevated among US-born Blacks, Filipi-
nas, and US-born Asians, with preexisting and gestational
hypertension and diabetes as the most important risk factors
for PTB. Primary Care providers and Obstetricians/Gynecol-
ogists should consider screening for and managing gesta-
tional hypertension and diabetes among high risk women.
Etiologic studies to understand the pathophysiology of these
disparities, which include myriad influences such as the
vaginal microbiome, genetic, epigenetic and metabolomic
factors, immigrant and refugee related variables, social
support, cultural behaviors and beliefs, stress, racism and
microaggressions, resiliency, and coping mechanisms, and
health systems variable are urgently need to inform effective
interventions to benefit all women and infants.

Funding Supported by the California Preterm Birth Initiative within
the University of California San Francisco, and the San Diego Study
of Mothers and Infants (SOMI).
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