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Maternal Asthma, Preterm Birth, and Risk of Bronchopulmonary Dysplasia

Susan Gage, MD', Peiyi Kan, MS', Henry C. Lee, MD'+?, Jeffrey B. Gould, MD"*, David K. Stevenson, MD',
Gary M. Shaw, DrPH', and Hugh M. 0’Brodovich, MD'

Objective To study the relationship between maternal asthma and the development of bronchopulmonary
dysplasia (BPD).

Study design Using a large population-based California cohort, we investigated associations between maternal
asthma and preterm birth subtype, as well as maternal asthma and BPD. We used data from 2007-2010 maternal
delivery discharge records of 2 009 511 pregnancies and International Classification of Diseases, Ninth Revision co-
des. Preterm birth was defined as <37 weeks gestational age (GA), with subgroups of <28 weeks, 28-32 weeks, and
33-37 weeks GA, as well as preterm subtype, defined as spontaneous, medically indicated, or unknown. Linkage
between the 2 California-wide datasets yielded 21 944 singleton preterm infants linked to their mother’s records,
allowing estimation of the risk of BPD in mothers with asthma and those without asthma.

Results Maternal asthma was associated with increased odds (OR, 1.42; 95% ClI, 1.38-1.46) of preterm birth at
<37 weeks GA, with the greatest risk for 28-32 GA (aOR, 1.60; 95% ClI, 1.47-1.74). Among 21 944 preterm infants,
we did not observe an elevated risk for BPD in infants born to mothers with asthma (aOR, 1.03; 95% ClI, 0.9-1.2).
Stratification by maternal treatment with antenatal steroids revealed increased odds of BPD in infants whose
mothers had asthma but did not receive antenatal steroids (aOR, 1.54; 95% ClI, 1.15-2.06), but not in infants whose
mothers had asthma and were treated with antenatal steroids (aOR, 0.85; 95% Cl, 0.67-1.07).

Conclusion Asthma in mothers who did not receive antenatal steroid treatment is associated with an increased
risk of BPD in their preterm infants. (J Pediatr 2015;167:875-80).

sthma is a common, if not the most common, chronic disease to complicate pregnancy and has been associated with

poor obstetric outcomes.' Despite medical advances in both asthma and preterm birth, mothers with asthma are at

greater risk for preterm birth (defined as delivery at <37 weeks gestational age [GA]).>” In the US, preterm birth
occurred in 13% of all births* (during the study time frame), and infants born preterm are at increased risk for substantial
morbidity, one of the most common being bronchopulmonary dysplasia (BPD).

Previous studies involving relatively small numbers of patients have reported that infants with BPD, or those who require pro-
longed supplemental oxygen in the neonatal intensive care unit (NICU), are more likely to have a family member with asthma.™*
This has led to speculation that maternal asthma may be casually linked to the development of BPD.” Given these findings, we
endeavored to explore the potential relationship among maternal asthma, preterm birth, and BPD in a large population-based cohort.

A further motivation to explore such a relationship is the biological underpinnings that may be common to asthma and pre-
term birth. Of note, these include inflammatory pathways with transcription factors nuclear factor kappa light chain enhancer
of activated B cells, specific chemokines and leukotrienes (interleukin-6 and tumor necrosis factor 2),” and beta receptors in
smooth muscle.” For example, Bertrand et al” observed a relationship between the degree of bronchial reactivity and preterm
birth. The authors speculated that there might be a common physiological basis for the reactivity of uterine and bronchial
smooth muscle, which would suggest a common origin of underlying disease. These may be inherited conditions or innate
risk factors that predispose the fetus to spontaneous preterm birth and BPD.

The objectives of the present study were: (1) to estimate preterm birth risks, by subtype (ie, GA-specific and spontaneous vs
medically indicated), among mothers with asthma using California-wide data; and (2) to estimate the risk of BPD in singleton
preterm infants whose mothers have asthma. We hypothesized that maternal asthma is associated with increased risk of
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spontaneous preterm birth and subsequent BPD owing to
these conditions having an innate predisposition associated
with maternal asthma.

Our analyses used 2 large California-wide datasets. The first
dataset was from the California Office of Statewide Health
Planning and Development (OSHPD). The OSHPD admin-
istrative database captures all hospital discharge diagnoses
associated with each woman, including diagnoses antecedent
to the pregnancy. We extracted data from this dataset infor-
mative of births in the period 2007-2010 and obtained infor-
mation on maternal delivery discharge records of 2009 511
pregnancies and their International Classification of Diseases,
Ninth Revision (ICD-9) codes. This dataset served as the in-
formation for demographic and some clinical data; variables
considered included maternal age, maternal body mass index
(BMI), maternal education, race/ethnicity, payer type,
maternal diabetes, maternal asthma, gestational diabetes, hy-
pertension, preeclampsia, polyhydramnios, oligohydram-
nios, GA, birth weight (BW), and preterm birth subtype.
The second dataset was from the California Perinatal Quality
Care Collaborative (CPQCC; www.cpqcc.org). The CPQCC
data represent >90% of NICU admissions in California.
The study protocol was approved by Stanford University’s
Investigational Review Board.

First, we examined the frequency of maternal asthma in the
OSHPD cohort of 2009 511 singleton live births using ICD-9
code 493 at delivery discharge. Then, using OSHPD data, we
examined the frequency of preterm birth by the presence of
maternal asthma among singleton births.

GA was based on an obstetric estimate of gestation at de-
livery in weeks provided on the birth certificate. Preterm
birth was defined as <37 weeks and was stratified into groups
by GA at birth to <28 weeks, 28-32 weeks, and 33-37 weeks.
Preterm birth was further subtyped as spontaneous, medi-
cally indicated, and unknown. The algorithm for these sub-
types is shown in Table I. Data were analyzed by logistic
regression models, with ORs adjusted for maternal BMI,

. 3
Table I. Categorization tool for preterm type coding
using OSHPD and VS data

Preterm birth
group (specific) ICD-9/VS code
Spontaneous (Preterm premature rupture of membranes, premature
labor, and/or tocolytics)
658.1 VS labor/delivery code 10 644.0-645.0 VS
complications/procedure of pregnancy code 28
Indicated (Not spontaneous, “induced,” or cesarean section before
37 wk)
Procedure codes 73.0, 73.1, and/or 73.4 VS labor/
delivery codes 11 and/or 12; procedure codes 74.0-
75.0 VS method of delivery codes 01, 11, 21, 31, 02,
12, 22, and 32
Unknown Not spontaneous or indicated
\ v

VS, Vital Statistics.
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maternal education, maternal race/ethnicity, and payer
status at delivery.

Data linkage was performed between the OSHPD and
CPQCC datasets from 2007-2010. The CPQCC-OSHPD
linkage was created using a probabilistic method based on
CPQCC stay identification number (ID) and NICU ID for
the NICU that discharged the infant to home, infant’s age
at discharge (in days), infant’s date of birth, infant’s sex, loca-
tion of birth, mother’s date of birth, BW, GA at birth (days),
multiple birth status, number of multiples in the set, and
birth order.

The majority of matches found were based on the CPQCC
stay ID and NICU ID for the NICU that discharged the infant
home. For these matches, the other data elements listed must
have shown a minimum level of concordance. In the absence
of the CPQCC stay ID and/or NICU ID, the agreement for
the other matching data elements must be very strong. The
goal of the linkage is to match CPQCC records to infants
registered in the OSHPD database with near 100% certainty.

We were able to link 21944 premature infants in the
CPQCC database from the 2009511 pregnancies in the
OSHPD database. Using the linked data, we evaluated rates
of BPD in preterm infants, defining the use of supplemental
oxygen at 28 days after birth but room air at 36 weeks post-
menstrual age as mild BPD and the requirement for supple-
mental oxygen at 36 weeks postmenstrual age as moderate/
severe BPD.'’ The CPQCC database does not provide infor-
mation on the amount of supplemental oxygen or the use of
nasal positive pressure, so we were unable to differentiate be-
tween moderate and severe BPD as defined elsewhere.'’ We
used the ICD-9 code from the OSHPD database to identify
mothers with asthma. We compared CPQCC and OSHPD
data GA, sex, and maternal age for data rigor.

Associations among maternal asthma, preterm birth, pre-
term birth subtype, BPD, and BPD with and without ante-
natal steroid use were estimated with ORs and their 95%
Cls. Antenatal steroid use was defined as corticosteroids
given to expectant women in anticipation of a preterm deliv-
ery. Regarding preterm birth and subtype, ORs were adjusted
for maternal BMI, maternal education, maternal race/
ethnicity, payer status at delivery, and maternal age. When
we analyzed the data for odds of BPD, in addition to the fore-
going characteristics, we adjusted for sex and BW, and then
stratified separately for the use of antenatal steroids.

All analyses were performed with SAS version 9.3 (SAS
institute, Cary, North Carolina).

To reproduce and compare with results from previous
studies and to validate our database, we present in Table II
(available at www.jpeds.com) the characteristics of the
2009511 singleton live births that provided our initial
basis of analysis for those with mothers with asthma
(2.4%) and those with mothers without asthma. Compared
with mothers without asthma, those with asthma were
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more likely to be obese, to have private insurance, and to be
non-Latina black or non-Latina white, and less likely to be
Latina or Asian.

Preterm Birth

Compared with the mothers without asthma, those with
asthma were at increased risk for preterm birth at
<37 weeks GA; further analysis found that this risk was great-
est in the 28-32 weeks GA group (Figure 1). Analyses of
preterm birth subtype, defined as spontaneous or medically
indicated, revealed increased rates of both spontaneous and
medically indicated preterm births in mothers with asthma
(Figure 2; available at www.jpeds.com).

BPD

With the linked CPQCC and OSHPD data, we investigated
21944 preterm infants with or without BPD for their associ-
ation with maternal history of asthma. The characteristics of
these preterm infants are shown in Table III. We found no
substantially elevated risk for BPD when all mothers with
asthma were analyzed together (Figure 3); however,
stratification for maternal treatment with antenatal steroids
revealed an increased rate of BPD in infants whose mothers
had asthma but did not receive antenatal steroids
(Figure 3). In contrast, BPD was not increased in infants
whose mothers had asthma and were treated with antenatal
steroids, and the odds of BPD were slightly reduced in
mothers both with and without asthma who did not
receive antenatal steroids (Figure 3). In the group with

Preterm Birth OR

Jna F1e

GA at Delivery

1.0

<28 weeks 28-32 weeks 33-36 weeks <37 weeks

Figure 1. Odds of preterm birth in mothers with asthma
compared with those without asthma. OR adjusted for
maternal BMI, maternal education, payer status at delivery,
race/ethnicity, and maternal age. Data from the OSHPD.
Total, n=2009 511; term births, n = 1 864 345; term births with
maternal asthma, n = 43 299. Births at <37 wk GA, crude OR,
1.42;95% Cl, 1.38-1.46; aOR, 1.37; 95% Cl, 1.32-1.41. Births
at 33-36 wk GA, crude OR, 1.38; 95% Cl, 1.38-1.42; aOR,
1.34; 95% Cl, 1.30-1.39. Births at 28-32 wk GA, crude OR,
1.70;95% Cl, 1.58-1.84; aOR, 1.60; 95% Cl, 1.47-1.74. Births
at <28 wk, crude OR, 1.70; 95% Cl, 1.58-1.84; aOR, 1.61;
95% ClI, 1.47-1.74.
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maternal asthma, BPD was increased in infants whose
mothers did not receive antenatal steroids (crude OR, 1.29;
95% CI, 1.22-1.37; aOR, 1.54; 95% CI, 1.15-2.06)
compared with infants whose mothers did not have asthma
(adjusted for maternal race, maternal BMI, maternal age,
maternal education, BW, and sex).

We found that women with asthma were at greater odds of
delivering preterm infants regardless of whether the preterm
birth was spontaneous or medically indicated. Interestingly,
women with asthma were at higher odds of delivering pre-
term infants who subsequently developed BPD if they did
not receive antenatal steroids.

Our observed prevalence of maternal asthma (2.4%) is
similar to that reported in other studies that used a similar
approach as ours.""'” In contrast, surveys using direct inter-
views, such as the National Center for Health Statistics and
Vital Statistics system, have found much a higher percentage
of asthma (eg, 9.5%) in similar populations of childbearing-
age women. One potential explanation for this discrepancy is
that only asthma that was being actively treated during preg-
nancy was recorded in discharge records.

Compared with mothers without asthma, those with
asthma were more likely to be obese, have private insurance,
be non-Latina black or non-Latina white, and less likely to be
Latina or Asian. Mendola et al’ reported that women with
asthma in their study population also were more likely to
be non-Latina black, and obese, but to have public insurance.
This discrepancy regarding insurance status may reflect the
California-wide nature of our study vs the more restricted
cohort nature of the Mendola et al’ study. In our analysis
of the association between maternal asthma and BPD, we
adjusted for these and other characteristics, including
maternal BMI, maternal education, payer status, race/
ethnicity, and maternal age.

We found that pregnant women with asthma had
increased odds of preterm delivery of singleton births. This
finding is consistent with recent studies. In a meta-analysis
of 40 publications, Murphy et al'’ reported an elevated risk
for preterm delivery in women with asthma (OR, 1.41;
95% CI, 1.22-1.61). Similarly, Mendola et al' reported on
a retrospective cohort using electronic medical records data
on 223512 deliveries during 2002-2008 and showed that
women with asthma were at greater odds of preterm birth
(OR, 1.17;95% CI, 1.12-1.23). Hyperactivity of smooth mus-
cle in both the lung and the uterine myometrium has been
suggested to explain the relationship between the increased
risk of preterm birth and maternal asthma.*” We also found
that the increased risk of preterm birth in mothers with
asthma was greatest in the 28-32 weeks GA group; this
finding differs from the results of Mendola et al,"* who found
the greatest risk of preterm birth in mothers with asthma at
weeks 34, 35, and 36 GA. Regardless, the present study and
all of the previous studies demonstrate that maternal asthma

Maternal Asthma, Preterm Birth, and Risk of Bronchopulmonary Dysplasia 877


http://www.jpeds.com

THE JOURNAL OF PEDIATRICS « www.jpeds.com

Vol. 167, No. 4

4 N
Table ITI. Characteristics of infant and mother in the
preterm infant cohort from the CPQCC database

BPD No BPD
(n = 9520; (n =12424;
Characteristics 43.4%) 56.6%)

Asthma (ICD code 493.xx)

No 9182 (96.4) 11970 (96.3)

Yes 338 (3.6) 454 (3.7)
Maternal race/ethnicity

White 2303 (24.7) 3046 (25.0)

Black 1057 (11.3) 1288 (10.6)

Hispanic 4994 (53.5) 6328 (52.0)

Other 980 (10.5) 1510 (12.4)
Maternal age

<20y 1119 (11.8) 1301 (10.5)

20-29y 4285 (45.0) 5465 (44.0)

30-39y 3580 (37.6) 4987 (40.1)

40-49y 531 (5.6) 668 (5.4)

50+y 3(0.0 3(0.0)
Principal source of payment for delivery

Medi-Cal 4944 (52.1) 6362 (51.4)

Private 3976 (41.9) 5296 (42.8)

Uninsured 285 (3.0 313 (2.5)

Other 277 (2.9) 412 (3.3)
Maternal prepregnancy BMI

Underweight 322 (3.9) 543 (4.9)

Normal weight 3512 (41.8) 5028 (45.5)

Overweight 2197 (26.2) 2795 (25.3)

Obese 2370 (28.2) 2687 (24.3)
Cigarette during pregnancy

No 8963 (96.3) 11691 (96.1)

Yes 344 (3.7) 473 (3.9)
Cigarette 3 mo before pregnancy

No 8838 (95.0) 11569 (95.1)

Yes 464 (5.0) 591 (4.9)
Maternal education

Less than high school 2535 (27.8) 3288 (27.6)

High school graduate or GED 2687 (29.4) 3263 (27.4)

Some college 1835 (20.1) 2365 (19.8)

Associate degree 486 (5.3) 644 (5.4)

Undergraduate degree 1081 (11.8) 1590 (13.3)

Postgraduate degree 506 (5.5) 780 (6.5)
BW

<750 g 1873 (19.7) 133 (1.1)

750-999 g 2321 (24.4) 738 (5.9)

1000-1249 ¢ 1508 (15.8) 1875 (15.1)

1250-1500 g 746 (7.8) 3094 (24.9)

1500+ g 3072 (32.3) 6584 (53.0)
Sex

Female 4049 (42.6) 5606 (45.2)

Male 5466 (57.4) 6809 (54.8)
Antenatal steroids ever received

before delivery

No 3460 (36.6) 5136 (41.8)

Yes 5983 (63.4) 7163 (58.2)
PDA intervention

No PDA 3552 (37.4) 9582 (77.2)

Medication and surgery 1085 (11.4) 77 (0.6)

Medication only 2850 (30.0) 1376 (11.1)

Surgery only 501 (5.3) 68 (0.5)

None or unknown treatment 1516 (16.0) 1308 (10.5)

\ 7

GED, general education development; PDA, patent ductus arteriosus.

is associated with an increased risk of delivery at
<37 weeks GA.

Mendola et al’ reported that mothers with asthma had
higher odds of having a medically indicated preterm delivery.
However, we found that asthma was more closely associated
with the spontaneous preterm birth subtype (OR, 1.45; 95%
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Figure 3. Odds of BPD among mothers with and without
asthma and mothers with asthma compared with mothers
without asthma among singleton preterm infants in the
CPQCC. Odds of BPD stratified by mothers with asthma who
received antenatal steroid (ANS) therapy and mothers with
asthma who did not receive antenatal steroids. Total, n =
21944; BPD, n = 9520; mothers with asthma, n = 792.
Mothers with asthma and infants with BPD, crude OR, 0.97;
95% Cl, 0.84-1.12; aOR, 1.03; 95% ClI, 0.86-1.23. Mothers
with and without asthma who did not receive ANS, mothers
who did receive ANS and infants with BPD, crude OR, 0.81;
95% CI, 0.76-0.85; aOR, 0.81; 95% Cl, 0.76-0.86. BPD odds
in mothers with asthma who did not receive ANS. ANS in
mothers with asthma, n = 540; ANS in mothers with asthma
with infants with BPD, n = 220; crude OR, 0.82; 95% Cl, 0.69-
0.97; aOR, 0.85; 95% Cl, 0.67-1.07. Mothers who did not
receive ANS with asthma, n = 240; no ANS mothers with
asthma, infants with BPD, n = 115; BPD in mothers with
asthma no ANS, crude OR, 1.38; 95% CI, 1.07-1.78; aOR,
1.54; 95% Cl, 1.15-2.06. PTB, preterm birth.

CI, 1.4-1.5), with the medically indicated subtype having a
positive, but somewhat weaker association (OR, 1.28; 95%
CI, 1.19-1.37). One potential explanation for this finding is
related to the shift away from cesarean delivery, because
our study involves data from 2007-2010, whereas the study
by Mendola et al” examined data from 2002-2008. We noted
a reduced risk for BPD in infants who had preterm birth re-
corded as “unknown.” One potential explanation is that
these infants may be small for GA and mislabeled as preterm
based on their BW, and thus there would not be documenta-
tion regarding the reason for their preterm delivery.
Previous studies have indicated a relationship between
lung disease in preterm infants and a family history of
asthma. Bertrand et al” studied mothers and preterm sibling
pairs with and without respiratory distress syndrome (RDS)
and found a correlation between bronchial reactivity devel-
opment in the children who survived RDS and their mothers’
degree of bronchial hyperactivity. Given that bronchial reac-
tivity is a hallmark of asthma, that study suggests that
maternal predisposition to asthma increases the likelihood
of a preterm-born infant developing long-term reactive
airway disease or asthma. Similarly, Nickerson et al’ found
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that preterm infants born at <36 weeks GA with RDS who
had a family history for asthma were more likely to develop
BPD. In a study by Hagan et al,” preterm infants born at
<30 weeks GA with RDS were more likely to receive supple-
mental oxygen at term if they had a family member with
asthma.

We examined maternal asthma as opposed to family his-
tory, because maternal history confers a greater risk for the
development of asthma in childhood compared with a
paternal history of asthma.'” Our analyses did not find a sub-
stantially elevated risk of asthma in all mothers of singleton
preterm infants associated with the development of BPD,
however (aOR, 1.03; 95% CI, 0.9-1.2), unless the mother
did not receive antenatal steroids. This finding differs sub-
stantially from the results of 2 previous studies on the rela-
tionship of family history of asthma with the development
of BPD.” One potential explanation for this apparent
discrepancy is that the infants in both of those studies had
“old” BPD, as first described by Northway et al,'® which
was largely influenced by mechanical ventilation and oxygen
exposure. In contrast, the infants in our cohort had “new”
BPD, or BPD in the postsurfactant era. Thus, the apparently
divergent findings regarding familial influence could repre-
sent 2 separate disease phenotypes, the development of which
might be influenced by different factors. Another potential
explanation is that the infants in the previous studies did
not receive antenatal steroid therapy.

There is a complex relationship between antenatal corti-
costeroid use and the development of BPD. Some previous
studies have not identified such a relationship,lno whereas
other studies have found this relationship.”"** Gagliardi
et al” suggested that previous studies overcorrected in
their modeling, including mediators for the development
of BPD such as severity of early disease, duration of me-
chanical ventilation, and patent ductus arteriosus, and
concluded that antenatal steroids do have an effect on
BPD.” When we stratified for antenatal steroid use and
evaluated its effect on the relationship between maternal
asthma and development of BPD, we found that the
mothers with asthma who have preterm infants and did
not receive antenatal steroids were at increased odds for
having an infant with BPD (OR, 1.54; 95% CI, 1.15-2.06)
compared with infants of mothers without asthma. This
relationship has not been studied previously and may pro-
vide an explanation for the discrepancies in earlier studies,
which did not stratify for antenatal steroid use. A possible
explanation may be that asthma is an inflammatory disease,
and that the use of antenatal steroids may confer protec-
tion for these infants. One theory is that the inflammatory
cascade that is heightened in a mother with asthma is
attenuated with the use of antenatal steroids and reduces
the triggering of these inflammatory pathways in the pre-
term infant, which causes pulmonary inflammation, lead-
ing to lung injury and remodeling, as well as disruption
of lung morphogenesis.”**” Another explanation could be
that antenatal steroid therapy is a marker of the quality
of overall antenatal care.

ORIGINAL ARTICLES

The strengths of the present study lie in its large
population-based approach, large numbers of singleton pre-
term infants, and ability to examine various specific factors
affecting both maternal asthma and preterm birth. Limita-
tions include the lack of information regarding asthma
severity, medication use during pregnancy, and type and
dose of antenatal steroids used in the setting of preterm labor.
We also lacked data regarding mode of conception, as well as
some important covariates, such as maternal cigarette smok-
ing, owing to poor reporting. Approximately 5% of mothers
reported smoking 3 months before pregnancy, and 3.7% re-
ported smoking during pregnancy. Given these limited re-
sults, we stratified for smokers and nonsmokers, but this
did not change the odds of BPD in preterm infants.
Currently, the CPQCC does not require a physiological defi-
nition of BPD, and thus we are limited to oxygen data pro-
vided in the CPQCC. In addition, the current CPQCC data
do not allow us to differentiate between moderate and severe
BPD. We were limited by the birth certificate to understand-
ing the preterm birth subtype; thus, there was a small per-
centage of unknown subtype.

This study extends our understanding of the relationships
among maternal asthma and preterm birth, preterm birth
subtype, and BPD. Our novel finding that maternal asthma
is associated with increased odds of BPD in infants whose
mothers did not receive antenatal steroids is clinically impor-
tant. This information may further inform the care of women
with asthma during pregnancy, and help guide the use of
antenatal steroids in maternal asthma and preterm birth. =
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Table II. Characteristics of the study population of

— women with or without asthma with singleton births,
gt California, 2007-2010
} 08 Asthma No asthma
x ' (n=48033; (n=1961478;
£ Characteristics 2.4%) 97.6%)
€ GA
2 20-23 w 59 (0.1) 2217 (0.1)
& 24-31 w 665 (1.4) 17208 (0.9)
32-36 W 4010 (8.3) 121007 (6.2)
37+ w 43299 (90.1) 1821046 (92.8)
BW
<750 g 144 (0.3) 4437 (0.2)
750-999 g 123 (0.3) 3386 (0.2)
01 Pretern: Bilrtl? sfb-ty?e ) N 1000-1249 ¢ 165 (0.3) 3812 (0.2)
P i P 1250-1500 g 191 (0.4) 4809 (0.2)
1500+ g 47410 (98.7) 1945030 (99.2)
Figure 2. Odds of preterm birth subtype among mothers with Selerm birth 43299(90.1) 1821046 (32.8)
asthma compared with mothers without asthma. OR adjusted Female 23414 (48.7) 956106 (48.7)
for maternal BMI, maternal education, payer status at deliv- Male 24619 (51.3) 1005360 (51.3)
ery, race/ethnicity, and maternal age. Data from the OSHPD. Diabetes
Spontaneous preterm birth (PTB), n = 104 859; spontaneous %’S 47 ;ig Sasé)z) ! g;‘g %g 895)2)
PTB mothers with asthma, n = 3624; crude OR, 1.51; 95% ClI, Gestational diabetes ' '
1.45-1.56; aOR, 1.45; 95% Cl, 1.40-1.50. Medically indicated No 43698 (91.0) 1826084 (93.1)
PTB, n = 283 398; medically indicated PTB mothers with ' Yerst _ 4335 (9.0) 135394 (6.9)
_ . . 050 _ . ypertension
asthma, n = 908; crude OR, 1.39; 95% CI, 1.30-1.49; aOR, . No 45817 (954) 1928568 (98.3)
1.28; 95% Cl, 1.19-1.37. Unknown PTB subtype, n = 11 909; Yes 2216 (4.6) 32910 (1.7)
unknown PTB subtype mothers with asthma, n = 202; crude Gestational hypertension
OR, 0.73;95% Cl, 0.63-0.83; aOR, 0.79; 95% Cl, 0.68-0.92.2. No 46469 (96.7) 1920270 (97.9)
Yes 1564 (3.3) 41208 (2.1)
Preeclampsia
No 45782 (95.3) 1905706 (97.2)
Yes 2251 (4.7) 55772 (2.8)
Polyhydramnios
No 47748 (99.4) 1953010 (99.6)
Yes 285 (0.6) 8468 (0.4)
Oligohydramnios
No 46334 (96.5) 1909085 (97.3)
Yes 1699 (3.5) 52393 (2.7)
Maternal race/ethnicity
Non-Latina white 17961 (38.1) 521082 (27.0)
Non-Latina black 6522 (13.8) 107107 (5.5)
Non-Latina Asian 2078 (4.4) 188910 (9.8)
Non-Latina Pacific Islander 2142 (4.5) 65014 (3.4)
Latina 17966 (38.1) 1040637 (53.8)
Non-Latina Asian 435 (0.9) 8468 (0.4)
Non-Latina Other 50 (0.1) 1477 (0.1)
Maternal age
<20y 5204 (10.8) 183573 (9.4)
20-29y 23304 (48.5) 956 031 (48.7)
30-39y 17751 (37.0) 752870 (38.4)
40-49y 1766 (3.7) 68739 (3.5)
50+ y 7(0.0) 234 (0.0)
Principal source of payment for prenatal
care
Medi-Cal 18314 (38.2) 943813 (48.2)
Private 27461 (57.3) 907648 (46.4)
Uninsured 626 (1.3) 46878 (2.4)
Other 1556 (3.2) 59649 (3.0)
Principal source of payment for delivery
Medi-Cal 18554 (38.7) 951432 (48.6)
Private 27549 (57.4) 910877 (46.5)
Uninsured 467 (1.0) 40766 (2.1)
Other 1398 (2.9) 55425 (2.8)
Maternal prepregnancy BMI
Underweight 1266 (2.8) 74834 (4.2)
Normal weight 18113 (40.5) 897919 (50.2)
Overweight 11653 (26.0) 459028 (25.7)
Obese 13717 (30.7) 355399 (19.9) )
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