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RESULTS: Latent class trajectory analyses identiﬁed three SLES stress

trajectories across pregnancy - low stable, moderate-decreasing, and
high-increasing. Increased levels of SLES stress during pregnancy
(high-increasing) had a signiﬁcant association with spontaneous preterm birth (p < 0.03). In addition, increased SLES stress was associated with a reduction in methylation in a highly-methylated region
of CRH, which in turn was associated with earlier gestational age at
delivery. Self-report stress was signiﬁcantly and positively associated
with the extent of DNA methylation of the CRHR1 gene (p < 0.03)
during the third trimester and was signiﬁcantly associated with an
increase in methylation in CRHR1 gene from 2nd to 3rd trimester (p
< 0.05) among women with preterm birth. Finally, increased
methylation of NR3C1 at the 2nd trimester as associated with
decreased birthweight (p < 0.04).
CONCLUSION: Maternal stress is associated with preterm birth and a
reduction in birthweight that appears to be in part moderated by
changes in DNA methylation in genes central to the stress response
during pregnancy.
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OBJECTIVE: Exposure to psychosocial stress has been shown to be

related to a variety of epigenetic changes including DNA
methylation. The aim of this study was to examine exposure to
psychosocial stress and DNA methylation during pregnancy on
birth outcomes.
STUDY DESIGN: A multi-site longitudinal study was conducted in a
total of 744 pregnant women. Exposure to stress was assessed using a
battery of self-reports to derive a latent stress factor as well as the
interviewer-based Stressful Life Events Schedule (SLES). Pyrosequencing of bisulﬁte converted DNA was performed covering two
regulatory regions in each of the Corticotropin Releasing Hormone
(CRH), CRH Receptor 1 (CRHR1) and Nuclear Receptor Subfamily
3, Group C, Member 1 (Glucocorticoid Receptor) (NR3C1) genes
measured during the 2nd and 3rd trimesters. Birth outcomes
included small for gestational age (below 10th percentile), spontaneous pre-term birth (<37 weeks’ gestation) gestational age at delivery, and birth weight. Analyses controlled for age, body mass
index, smoking, race, and newborn’s sex as well as cell-types based
on the mRNA levels of CD4, CD19, CD3E, CD8A, and CD19
assessed in peripheral blood.

abnormalities of fetal growth or of amniotic ﬂuid (AF) and are at
risk of adverse neonatal outcomes. To detect these abnormalities,
serial 3rd trimester ultrasound examinations (USE) are recommend
every 2 to 4 weeks (ACOG Practice Bulletin Ultrasound in Pregnancy
2016). We hypothesized that among at risk pregnancies, USE every 2
weeks will have higher detection rates of abnormal growth or of AF
abnormalities than USE every 4 weeks.
STUDY DESIGN: Women with singleton pregnancies complicated by
various medical comorbidities at 24-28 weeks were randomized
(NCT02719886) to USE every 2 versus every 4 weeks. The primary
outcome was ﬁndings of fetal growth restriction (FGR), large for
gestational age (LGA), oligo- or poly-hydramnios. A total of 228
participants were needed to detect a 30% difference in detection of
fetal growth or AF abnormalities between groups (baseline 58%;
alpha ¼ 0.05, power¼0.8).
RESULTS: All randomized women (N¼112 to every 2 weeks; N¼116
to every 4 weeks) were included in the intent to treat analysis. The
primary outcome was similar amongst USE groups every 2 vs 4
weeks (41% vs 38%; RR 1.11; 95% CI 0.78 - 1.58). The following
also occurred with similar frequency between groups: admission
and/or delivery related to abnormal USE ﬁndings (12% vs 18%;
P¼0.53); cesarean delivery (41% vs 39%; P¼0.78) and pre-speciﬁed
composite maternal and neonatal morbidity (Table 1). The predictive accuracy of detecting small for gestational age was similar with
USE every 2 vs 4 weeks (positive likelihood ratio of 7.3 and 8.3,
respectively). Detection of large for gestational age was also similar
with the two schema: LR (+) of 5.6 with USE every 2 weeks and 9.2
with every 4 weeks (Table 2).
CONCLUSION: In at risk pregnancies, serial ultrasound examinations
every 2 weeks as compared to every 4 weeks did not improve the
detection of abnormal fetal growth or of amniotic ﬂuid.
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