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Abstract
Objective—Late-preterm birth (LPB: 34–36 weeks) has been associated with an increased risk of
attention problems in childhood relative to full-term birth (FTB: ≥ 37 weeks), but little is known
about factors contributing to this risk. We investigated the contributions of clinical circumstances
surrounding delivery using follow-up data from the Pregnancy Outcomes and Community Health
(POUCH) Study.

Methods—Women who delivered late-preterm or full-term and completed the sex- and age-
referenced Conners’ Parent Rating Scales-Short Form: Revised (CPRS-R:S) were included in the
present analysis (N=762: children’s ages: 3–9 years). The CPRS-R:S measures dimensions of
behavior linked to attention problems, including: oppositionality, inattention, hyperactivity, and a
global attention problem index. Using general linear models, we evaluated whether LPB subtype
(medically indicated (MI) or spontaneous) was associated with these dimensions relative to FTB.

Results—After adjustment for parity, socio-demographics, child age, and maternal symptoms of
depression and serious mental illness during pregnancy and at the child survey, only MI LPB was
associated with higher hyperactivity and global index scores (mean difference from FTB=3.8
[95%CI 0.5,7.0] and 3.1 [95%CI 0.0, 6.2]). These findings were largely driven by children
between 6 and 9 years. Removal of women with hypertensive disorders during pregnancy (N=85)
or placental findings related to hypertensive conditions (obstruction, decreased maternal spiral
artery conversion; N=134) reduced the differences below significance thresholds.

Conclusion—Among LPBs, only MI LPB was associated with higher levels of parent-reported
childhood attention problems, suggesting that complications motivating medical intervention
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during the late-preterm period mark increased risk for such problems. Hypertensive disorders
appear to play a role in these associations.

Introduction
From 1998–2008, rates of preterm delivery (< 37 weeks of gestation) increased by 20% in
the United States, a trend largely attributed to the rise in deliveries between 34–36 weeks
(late-preterm birth (LPB)).1,2 Although many secular trends accompany this pattern (e.g.,
multifetal gestations), nearly 75% of all singleton preterm deliveries can be accounted for by
LPB.1,3 Combined with mounting evidence suggesting that children born late-preterm are at
increased risk for neonatal mortality and a range of neonatal morbidities,4–6 the antecedents
and sequelae associated with LPB have received much attention from the medical and public
health communities.

LPB has also been associated with long-term cognitive and behavioral problems, including
cerebral palsy, reading impairments, lower IQ scores, and higher levels of internalizing and
attention-related problems at school-age.7–12 Retrospective population-based investigations
from Europe suggest that adults born late-preterm exhibit elevated risks for psychiatric
diagnoses as well as socio-economic hardship,13,14 providing further evidence of long-term
impairment among LPBs.13,14 Although little is known about factors contributing to such
risks, there is increasing evidence that perinatal health may play a role. For example,
children born late-preterm who were admitted to the neonatal intensive care unit (NICU)
were more likely to exhibit deficits in non-verbal processing in relation to their full-term
peers and late-preterm children not admitted to the NICU; no differences between the full-
terms and non-NICU admitted LPBs were observed.15 Conversely, while LPB was unrelated
to cognitive functioning, behavioral problems, and academic achievement in a longitudinal
study spanning childhood and adolescence, analyses excluded pregnancies marked by
perinatal health risks (e.g., maternal infection, substance use).16 Delivery circumstance (i.e.,
medically indicated or spontaneous) may also shed light on LPB associations with long-term
child development outcomes,7 but this hypothesis has not been subjected to empirical
investigation. Doing so may help identify etiological pathways that may be involved in any
associations observed, given that delivery circumstance has been linked to specific indices
of pre- and or postnatal complications.17

To address this issue, we used follow-up data from the Pregnancy Outcomes and
Community Health (POUCH) Study, a prospective investigation of the etiological pathways
leading to preterm delivery. Mothers provided reports of attention problems for the child
resulting from the POUCH pregnancy using a norm-referenced instrument. To account for
any long-term biological effects related to maternal mental health during pregnancy as well
as reporting bias due to such characteristics at the time of the child survey, adjusted analyses
incorporated measures of maternal psychosocial functioning obtained at each of these time
periods. Our goals were to: 1) replicate previous findings linking LPB to higher levels of
attention problems in childhood, and 2) examine whether delivery circumstances
surrounding LPB (i.e., MI, spontaneous) were associated with these problems. In the event
that significant associations were observed, we utilized additional medical record
information and placental histology findings to investigate pathways that might be involved.

Methods

Participants—The POUCH Study, designed to examine etiological pathways leading to
preterm delivery, enrolled 3019 women (15–27 weeks of gestation) from 52 prenatal clinics
in five Michigan communities from 1998–2004.18 Eligibility criteria included English
proficiency and a singleton pregnancy with no known birth defects, chromosomal
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anomalies, or preexisting diabetes. All interested, eligible women with maternal serum
alpha-fetoprotein (MSAFP) ≥ 2.0 multiples of the median (MoM) and a race-stratified
sample of women with MSAFP < 2.0 MoM were included in the POUCH cohort. For a
subset oversampled for African-American race, high MSAFP, and preterm delivery (i.e.,
subcohort: N=1371), in-depth medical record abstraction was performed and placental
samples were collected. This sampling scheme was employed to maximize resources when
investigating at-risk subgroups,18 but we excluded early preterm deliveries (< 34 weeks,
N=68) here given the topic at hand. This study was approved by the Institutional Review
Boards of Michigan State University and participating medical centers.

In 2007–2008, women were invited to complete a survey about their health and that of the
child born during the POUCH Study (i.e., POUCHchild Survey). Exclusion criteria included
women who: 1) declined participation in future studies (N=70), 2) did not have legal custody
of the POUCH child (N=10), or 3) were deceased or whose child was deceased (N=12),
yielding 1211 subcohort women eligible for participation. Of these, 780 (64%) completed
the POUCHchild Survey.

To preserve the fidelity of attention problem measurement, children whose mothers reported
that they were diagnosed with mental retardation or an autism spectrum disorder (N=12), or
were less than 3 years of age at the time of the survey (N=6) were excluded prior to analysis.
Thus, the sample size for the present study is 762 with children’s ages ranging between 3
and 9 years (Late-preterm (34–36 weeks): N=152; Full-term (≥ 37 weeks): N=610) (Figure
1).

Measures
Pregnancy Outcomes—Gestational age was estimated using last menstrual period unless
it was unavailable or differed from the ultrasound estimate (at < 25 weeks) by more than two
weeks. In these cases (20% of the subcohort; 15% of the analytic sample), the ultrasound-
based estimate was employed. Medical records were independently abstracted by a
physician and labor and delivery nurse, and two categories of preterm delivery
circumstances were described: 1) spontaneous: women with regular contractions that led to
cervical changes (≥ 2 cm of dilatation) or rupture of membranes before or simultaneously
with the onset of contractions, and 2) medically indicated: women induced or given
caesarean sections before either preterm labor or rupture of membranes. The source of
gestational age estimation was unrelated to pregnancy outcome (data not shown).

Using gestational age, sex, and birthweight information abstracted from medical records,
children were identified as small for gestational-age (SGA) using estimates corresponding to
the 10th percentile.19

Attention Problems—Mothers completed the Conners’ Parent Rating Scales-Revised:
Short Form (CPRS-R:S), an instrument yielding sex- and age-referenced T-scores for three
dimensions of behavior associated with attention deficit/hyperactivity disorder (ADHD),
including: oppositionality (irritability, anger-proneness, and defiance), cognitive problems/
inattention (difficulty concentrating, planning, or maintaining attention on tasks requiring
sustained mental effort), and hyperactivity (impulsivity and restlessness).20 The CPRS-R:S
also yields a global ADHD Index, which measures elements of both inattention and
hyperactivity. T-scores were normally distributed and not transformed prior to analysis. The
CPRS -R:S is normed for 3–17 years olds and exhibits discriminate validity. That is,
children diagnosed attention deficit hyperactivity disorder (ADHD) score significantly
higher on each of the CPRS-R:S scales compared to non-clinical samples as well as children
exhibiting other types of psychopathologies (e.g., anxiety disorders).20
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Maternal Psychosocial Functioning—At POUCH Study enrollment, women
completed the Center for Epidemiologic Studies Depression Scale (CES-D).21 Women were
grouped according to whether their total scores were equal to or above 24, a threshold that
has been associated with adverse perinatal outcomes.22 At POUCHchild Survey completion,
women completed the Kessler Scales,23 a validated instrument designed to screen for
serious mental illnesses (SMIs) in the general population. SMIs are mental, behavioral, and
emotional disorders associated with functional impairment in daily activities. Using
thresholds described in previous research,23 total scores equal to or above 19 were defined
as high.

Hypertensive Disorders—Evidence of hypertensive disorders (i.e., chronic hypertension
(CH), gestational hypertension (GH), preeclampsia (PE)) was abstracted from medical
charts. Diagnostic categories included: CH (diastolic blood pressure (DBP) > 90 or systolic
blood pressure (SBP) > 140 on at least two occasions prior to 20 weeks, medical record
diagnosis, or use of anti-hypertensive medication), GH (no CH, DBP > 90 or SBP > 140 on
at least two occasions after 20 weeks), and PE (same criteria as GH plus evidence of
proteinuria).24–26

Placental Pathology—Placentas were obtained from 88% of the subcohort and, to date,
are available for 85% of women included in the present analysis (N=649). Nine samples per
placenta (placental disc (5), membrane roll (2), umbilical cord (2)) were examined by the
study pathologist blinded to all clinical circumstances surrounding delivery. Microscopic
evidence of vascular pathology was evaluated and grouped into five constructs, detailed
elsewhere.27 Here, we focus on two constructs that have been linked to the presence of
hypertensive disorders during pregnancy: Maternal Vascular–Obstructive (MV-O) (e.g.,
infarcts, decidual vessel atherosis), and Maternal Vascular–Developmental (MV-D) (e.g.,
abnormal/incomplete conversion of the uterine spiral arteries).28,29 To maximize power in
data analysis, women were grouped according to whether they exhibited high levels of
pathology in either the MV-O or MV-D construct.27

Covariates—Maternal self-reports of race (non-Hispanic white/other, African-American),
education (≤ 12, 12 years), age (<25, ≥ 25 years), parity (primiparous, multiparous), and
tobacco use (none, any) were obtained at POUCH Study enrollment. Child age was obtained
at the time of the POUCHchild Survey.

Statistical Analysis—All analyses, both unadjusted and adjusted, were weighted for the
over-sampling of women with high MSAFP into the cohort and high MSAFP, African-
American race, and preterm delivery into the subcohort (see Participants). That is, these
subsets of participants were given less weight in analyses because they were oversampled
into the POUCH cohort and subcohort. All covariates noted above were included in the
adjusted models along with indices of maternal psychosocial functioning.

Associations between LPB and attention problems were evaluated in three steps. First, to
better contextualize any findings observed, general linear models (GLMs) comparing
characteristics of the POUCH subcohort and the analytic sample were performed. In an
attempt to replicate previous research findings, a second set of GLMs evaluated whether
LPB, relative to FTB, was associated with higher levels of attention problems. Finally,
GLMs were used to evaluate whether LPB circumstance was associated with attention
problems relative to FTB and whether child sex or maternal symptoms of SMIs modified
any observed findings. Due to concerns regarding the validity of assessments of attention
problems at preschool-age,30 this final set of analyses were stratified by child age at survey
(3 to < 6 years: N = 484; 6–9 years: N =278) to better contextualize any findings observed.
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Because MI LPB was significantly associated with child attention problems (see Results/
Table 3) and hypertensive conditions have been implicated in MI LPBs,3,28,31 the final
models were repeated after removing women with indicators linked to hypertensive
disorders during pregnancy (e.g., high MV-O/MV-D or SGA birth) to see if such factors
partially or fully accounted for the findings. Because indices of inflammatory conditions and
bleeding have also been associated with LPB,32,33 we repeated analyses following the
removal of women with severe histologic chorioamnionitis (HCA) or placental abruption to
further probe the specificity of any observed associations. Small cell sizes precluded the
removal of these subgroups in age-stratified analyses.

Results
Relative to the subcohort, participation in the follow-up study and inclusion in the analytic
sample was significantly associated with older maternal age, higher levels of maternal
education, and married marital status at POUCH Study enrollment and older child age at
POUCHChild Study participation (Table 1). Pregnancy outcomes and their association with
maternal, child, and placental characteristics in the analytic sample are summarized in Table
2. Compared to FTB, MI LPB was associated with African-American race, diagnosis of
hypertensive disorders during pregnancy, and SGA birth. No covariates were associated
with spontaneous LPB.

In both the unadjusted and adjusted analyses, LPB collapsed across delivery circumstance
was not associated with any aspect of parent-reported attention problems relative to FTB
(unadjusted mean differences: oppositionality: 1.1 [95%CI −1.3,3.5]; inattention: 0.5 [95%
CI −1.5,2.5]; hyperactivity: 0.7 [95%CI −1.5,2.9]; ADHD Index: −.10 [95%CI −0.3,0.1])
(Table 3).

When grouped by delivery circumstance, MI LPB was associated with higher levels of
hyperactivity and tended to be associated with higher ADHD Index scores relative to FTB in
unadjusted analyses (mean differences: 3.9 [95%CI .5,7.3] and 3.0 [95%CI −0.3,6.3],
respectively) (Table 3). These findings were replicated following adjustment for potential
confounders, except that the association between MI LPB and the ADHD Index exceeded
significance thresholds (mean differences: 3.8 [95%CI 0.6,7.2] and 3.1 [95%CI 0.0,6.1]);
findings corresponded to effect sizes (Cohen’s d) between .3 and .4, a range often
interpreted as moderate in magnitude.34 We found no evidence that associations were
modified by child sex or maternal symptoms of SMIs at the time of the child survey.
Findings were similarly unaffected when birth weight z-scores, maternal pre-pregnancy
body mass index, or multiparity between POUCH Study enrollment and POUCHChild
Survey participation were included in the multivariate models (data not shown). With the
exception of the inattention subscale, MI LPB was not associated with any CPRS dimension
among the preschool-aged children. However, MI LPB was significantly associated with the
inattention, hyperactivity, and the ADHD Index among the 6–9 year olds (Table 4); the size
of these effects was considerable, with d’s ranging from .5–.6. No outliers were detected in
these age-stratified analyses.

Because hypertensive conditions have been linked to MI LPB,27,31 analyses were repeated
excluding women with clinical diagnoses of hypertensive disorders (N=85) or placental
findings linked to these conditions (N=134), and were performed on the entire analytic
sample to maximize cell sizes (see Methods). In each of the analyses (Table 5), the
unadjusted and adjusted associations of MI LPB with hyperactivity and ADHD Index scores
were no longer significant; effect sizes also decreased (d=.06–.25). Removal of SGAs
reduced associations between MI LPB and ADHD Index scores to non-significance and
attenuated the associations between MI LPB and hyperactivity to trend levels (unadjusted
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mean difference: 3.6 [95%CI −0.3,7.3]). In contrast, associations of MI LPB with
hyperactivity and ADHD Index scores were maintained when women exhibiting severe
levels of histologic chorioamnionitis35 (HCA) (N=63) or placental abruption36 (N=16) were
removed from analysis (data not shown).

Discussion
On average, children born late-preterm did not exhibit higher levels of parent-reported
attention problems compared to those born full-term. However, when LPB was grouped by
delivery circumstance, MI LPB was associated with higher levels of hyperactivity and
higher scores on a composite marking inattentive and hyperactivity symptoms. Following
removal of women with hypertensive disorders or placental findings associated with
hypertensive conditions, these findings were attenuated and no longer significant, suggesting
that hypertensive disorders may play a role in the associations.

Delivery during the late-preterm period has received considerable epidemiologic attention.
To date, conditions linked to LPB include infections (e.g., HCA)33 as well as hypertensive
disorders, fetal growth restriction, and placental abruption;37–39 this latter group of
conditions has been linked to deliveries prompted by medical intervention.37,40 Despite the
range of factors associated with LPB, we provide evidence suggesting that diagnoses of
hypertensive conditions as well as placental findings implicated in these conditions
contribute to the associations reported here. Indeed, removal of women with placental
abruption or who exhibit severe HCA did not affect any of our findings. Although removal
of SGA births did slightly attenuate links between MI LPB and hyperactivity symptoms, this
group likely includes children who are constitutionally small and may not represent the most
sensitive approach to identifying fetal growth restriction. Hypertensive conditions during
pregnancy, as well as the placental vascular findings investigated here, may mark
disturbances in placental perfusion which in turn impede gas, waste, and nutrient exchange
between mother and fetus;29 links between hypertensive disorders and alterations in
placental hormone secretion have also been observed (e.g., corticotropin-releasing
hormone).41–43 The extent to which such biological alterations affect brain development,
particularly circuits implicated in the development of attention problems (e.g., frontal-
striatal and cerebellar networks), require further elucidation.44–47

Interestingly, studies investigating links between hypertensive conditions and the
development of attention problems have generally yielded null results.48–50 There may be
several factors contributing to this apparent contradiction to our findings, including a
relative lack of socio-economic and racial/ethnic diversity in the study samples,49 and more
importantly, grouping preterms and terms together when evaluating these associations.50 To
the extent that the threshold motivating medical intervention changes across gestational age,
such approaches may obscure associations that are due to symptom severity and may be
revealed by testing for effect modification by gestational age at delivery. Many studies also
employ composite indices of perinatal risk that represent a range of obstetric and neonatal
complications,49,51–54 thus obscuring associations between any given condition and the
outcome of interest.

Nonetheless, our study findings may be relevant to outstanding issues in the LPB outcome
literature. Although delivery prior to 34 weeks is more strongly associated with a range of
developmental outcomes, including long-term behavioral problems,55,56 we provide
evidence suggesting that links between MI LPB and attention problems may be clinically-
meaningful (0.3<d<0.4). Additionally, previous investigations suggest that only a subset of
children born late-preterm appear to be at-risk for later attention problems.7,15 Our study
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extends these findings by identifying maternal hypertensive disorders as one potential
source/marker of such heterogeneity.

In contrast to other investigations, we did not observe an association between LPB and
attention problems when collapsing across delivery circumstance. There may be several
reasons for this. First, the majority of children in our study were younger than those in
studies documenting associations between LPB and attention-related problems; to the extent
that main effects of LPB are more readily observed at older ages, especially with respect to
attention problems (next paragraph), this might have interfered with our ability to detect
such differences across the LPB subgroups. Additionally, other studies documenting
associations between LPB and attention problems might reflect the characteristics of the
samples from which they were drawn. For example, links between LPB and attention
problems may be more readily apparent in samples enriched with children who were growth
restricted at birth or experienced neonatal complications.7,15 Providing some support for this
hypothesis, analyses utilizing NICHD Early Child Care data found no differences between
LPB and FTB in terms of behavioral problems,16 but children from complicated pregnancies
were excluded from study.

There are several caveats to consider when interpreting our findings. First, although we
employed a norm-referenced measure of attention problems, the main outcome of this study
was parent-reported. We therefore cannot rule out that maternal knowledge of children’s
PTB status influenced their reports of attention problems. However, because our findings
were limited to MI LPB, it is unlikely this issue explains the study findings. Additionally,
longitudinal investigations of parenting quality suggest that while there may be alterations in
maternal behavior during the first year of life as a function of PTB status, such differences
are not observed in toddlerhood when measured using the Strange Situation, a lab-based
observation considered to be the gold standard for characterizing parent-child relationship
quality at that age.57–59 Second, measures of socio-economic and demographic factors used
in this report were obtained at POUCH Study enrollment. Changes in family structure and/or
income over time may contribute to individual differences in behavioral problems in
children,60–63 and we were unable to investigate such effects or otherwise contextualize
findings with contemporaneous socio-economic indicators. Third, although our analyses
were drawn from a community sample, some were limited in power due to the relatively
small number of MI LPBs. This is particularly true with respect to the age-stratified analyses
as well as those involving the removal of subgroups based upon placental or medical record
information. Given these concerns, we chose not to adjust for multiple comparisons. While
we believe the consistency of findings across analyses helps assuage concerns regarding
Type I error rate, replication of our findings is warranted and encouraged. Our analyses also
assumed that non-missing data from a particular weighted sampling stratum were
representative of that stratum. To address this assumption, we performed unweighted
analyses and observed no alterations to the pattern of findings reported here. Caution should
nonetheless be employed when considering the generalizability of the study findings,
particularly given the follow-up rate for eligible LPBs (54%). Combined with evidence
suggesting that POUCHChild Survey participation was associated with higher socio-
economic status indicators (see Results), the current analysis may not reflect the full-
spectrum of LPBs. Finally, it is important to note that MI LPB is a risk factor for subsequent
neonatal morbidity,64 and as such, this study is unable to identify whether prenatal,
postnatal, or some combination of these factors contribute to the outcomes observed here.

Despite these caveats, there are notable strengths of this investigation, including the
prospective design and demographic breadth from which the analytic sample was drawn.
Additionally, the availability of detailed medical record information and placental findings
allowed for an investigation of factors that may underlie the associations reported here.
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Information regarding maternal psychosocial functioning during pregnancy and at child
survey completion helped address concerns that co-occurrences between maternal and child
psychopathology contributed to the study findings.65 Because there is no indication that
women with attention problems are more likely to exhibit MI LPBs, we do not believe that
other factors contributing to such co-occurrence fully account for the findings here (e.g.,
heritability).

This study provides many directions for future investigation. In addition to replicating the
current findings, the extent to which associations between hypertension-associated LPB and
attention problems persist across development requires elucidation. Additionally, LPB has
been associated with other types of behavioral problems in childhood besides attention
problems (e.g., anxious/depressive symptoms),7,13 but at present, we have very little
understanding of what factors contribute to the different types of outcomes observed among
these children. This latter issue underscores the need to better understand the mechanisms
involved in associations reported here and elsewhere.

In sum, we provide evidence suggesting that MI LPB is associated with higher levels of
attention problems in childhood. Given that previous investigations point to marked
heterogeneity in outcomes of children born late-preterm, studies such as ours may help
identify children at highest risk for later difficulties while at the same time, uncover the
mechanisms involved.
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GLM general linear model

HCA histologic chorioamnionitis
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LPB late preterm birth

MI medically indicated

MoM multiples of the median

MSAFP maternal serum alpha fetoprotein

MV-D maternal vascular-developmental
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POUCH Study Pregnancy Outcome and Community Health Study

PTD preterm delivery

SGA small for gestational age

SMIs Serious Mental Illnesses
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Figure 1.
Analytic Sample Derivation
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Table 1

Maternal, child, and placental characteristics of the POUCH subcohort and the analytic samplea

POUCH Subcohort (N = 1303)b Analytic Sample (N = 762)

N (Wt %) N (Wt %)

Maternal Characteristics

Age (years)*

 < 25 622 (43) 322 (39)

 ≥ 25 681 (57) 440 (61)

Education (years)*

 ≤ 12 672 (46) 329 (41)

 > 12 631 (54) 433 (59)

Race

 White/Other 754 (76) 504 (76)

 African-American 549 (24) 258 (24)

Parity

 Primiparous 544 (41) 325 (42)

 Multiparous 758 (59) 437 (58)

Marital Status*

 Unmarried 750 (48) 385 (46)

 Married 549 (52) 377 (54)

Tobacco Use

 No 1054 (82) 637 (84)

 Yes 249 (18) 125 (16)

Hypertensive Disorders

 No 1168 (91) 677 (90)

 Yes 135 (9) 85 (10)

Depressive Symptoms during Pregnancy

 CES-D < 24 1049 (84) 641 (86)

 CES-D ≥ 24 249 (16) 119 (14)

Serious Mental Illness Symptoms: POUCHChild Survey

 K6 < 19 681 (90)

 K6 ≥ 19 81 (10)

Child Characteristics

Small for Gestational Age

 No 1158 (91) 689 (91)

 Yes 144 (9) 73 (9)

Child Sex

 Male 668 (49) 386 (48)

 Female 635 (51) 376 (52)

Child Age at Survey*

 3 to < 6 years 1019 (71) 484 (61)
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POUCH Subcohort (N = 1303)b Analytic Sample (N = 762)

N (Wt %) N (Wt %)

 6 to 9 years 284 (29) 278 (39)

Placental Characteristics

High MV-O or MV-D N = 1064 N = 649

 No 836 (80) 515 (80)

 Yes 228 (20) 134 (20)

Abbreviations: CES-D (Center for Epidemiologic Studies Depression Scale); K6 (Kessler Screening Instrument for Serious Mental Illnesses);
MV-D (Maternal Vascular Pathology: Developmental); MV-O (Maternal Vascular Pathology: Obstructive)

Note. Missing data from POUCH subcohort: Parity (N=1), Marital Status (N=4), Depressive Symptom during Pregnancy (N=5), Small for
Gestational Age (N=1). Missing data from analytic sample: Depressive Symptoms during Pregnancy (N=2).

a
Weighted percents reflect the removal of early preterm deliveries (< 34 weeks) from the POUCH cohort (and thus, the subcohort) prior to

adjustment for the POUCH Study sampling scheme.

b
Sample size reflects removal of early preterm deliveries (N=68)

*
p < 0.05
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