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Abstract

Introduction: Antenatal depression is associated with poor obstetric outcomes, but it has not
been determined if treatment improves these outcomes. We hypothesized that psychotherapy for
antenatal depression would decrease rates of low Apgar score, preterm birth, low birthweight, and
high maternal weight gain.

Methods: Using longitudinal clinical data from the electronic health record (EHR) of a large
academic medical center, we examined the association between exposure to psychotherapy during
pregnancy among women with a history of major depressive disorder and obstetric outcomes. We
compared outcomes between women with and without psychotherapy treatment during pregnancy,
and included a dose response analysis.
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Results: Of 50,856 women with pregnancies between 1998 and 2013, 5413 had a lifetime
diagnosis of depression (948 had a diagnosis of depression during pregnancy), and 536 received
psychotherapy at least once during pregnancy. Women who received one or more psychotherapy
sessions during pregnancy had increased odds of preterm delivery and decreased odds of

high maternal weight gain (more than 40 pounds). Individuals who received four or more
psychotherapy sessions during pregnancy had increased odds of preterm birth and low infant
birth weight and decreased odds of high maternal weight gain.

Limitations: Patients may have pursued treatment outside of this hospital’s EHR data, and we
cannot control for the quality of treatment or type of psychotherapy.

Discussion: Psychotherapy was associated with negative obstetric outcomes. While treatment of
depression in pregnant women has been shown to benefit the mother, the absence of benefit in
terms of pregnancy outcomes merits further investigation.
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Introduction

Major depressive disorder (MDD) is a common illness during pregnancy, affecting nearly
15% of pregnant women (Bennett et al., 2004; Lee et al., 2007). There is evidence showing
antenatal depression is associated with adverse outcomes for both the mother and the child
(Milgrom et al., 2015). These include preterm birth, low birth weight, epidural analgesia,
emergency caesarean section, and admission to a neonatal care unit (Chung et al., 2001).

If left untreated, antenatal depression is also associated with decreased self-care during
pregnancy, risk of postpartum depression, risk of impaired attachment between mother and
infant, and delays in infant development (Field, 2010; Grote et al., 2010).

However, while multiple studies show efficacy for pharmacologic and non-pharmacologic
interventions in the treatment of MDD during pregnancy, it is unclear whether treating the
symptoms of antenatal depression has an effect on birth outcomes (Leichsenring et al.,
2016). While seemingly self-evident, another possible hypothesis is that antenatal depression
is more accurately a marker for another underlying risk factor that impacts obstetric
outcomes. A systematic review of randomized controlled trials comparing untreated with
non-pharmacologically treated depressed women found improved maternal outcomes but
found no studies reporting neonatal outcomes (Dennis et al., 2007). Likewise, a more

recent review found no studies matching their criteria for examining the association between
non-pharmacological treatment for antenatal depression and risk of adverse outcomes for the
infant (such as preterm birth) (Jarde et al., 2015).

While randomized trials represent the gold standard for demonstrating efficacy, they are
not always feasible. In light of the paucity of data establishing benefit in terms of
pregnhancy outcomes, we instead used electronic health record (EHR) data to examine
whether psychotherapy meaningfully impacts obstetric outcomes. Using logistic regression,
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we directly compared women who were or were not treated with psychotherapy at any time
during pregnancy.

Methods

This longitudinal cohort was drawn from Massachusetts General Hospital (MGH), Boston,
Massachusetts, a large tertiary care academic medical center. Among all women who
delivered at the MGH obstetrics unit between 1998 and 2013, we identified those who
delivered at 20 weeks of gestation or greater for inclusion in the current study, limited the
cohort to the index pregnancy, and also excluded pregnancies with multiple gestations. From
within this cohort of births, we screened women for a past or current diagnosis of major
depressive disorder as well as other diagnoses in the International Statistical Classification
of Diseases and Related Health Problems-9 (ICD-9), and limited the cohort to women with a
history of depression at any point during their lifetime.

As detailed in prior work, we assessed the following sociodemographic and clinical
characteristics from the EHR: age, race, household zip code, parity, reported pre-pregnancy
body mass index (BMI, calculated as weight (kg)/[height (m)]2), maternal comorbid
conditions (including diabetes and hypertension during current pregnancy), tobacco use
during pregnancy, and enrollment in a government insurance program (Venkatesh et al.,
2016).

Data were extracted from the EHR and managed using i2b2 server software, which is a
scalable computational framework for managing human health data. Further details about
the i2b2 platform can be found in earlier analyses by this group (Blumenthal et al., 2014;
Uchida et al., 2015). This study was approved by the Partners Healthcare Institutional
Review Board with a waiver of the informed consent requirement as it utilized de-identified
data only.

Primary obstetrical study outcomes included preterm delivery, infant Apgar score of less
than seven at five minutes of life, low infant weight at birth (less than 2500 g), and maternal
weight gain of 40 or more pounds during pregnancy (18.14 kg); these cut-offs were chosen
for consistency with prior work (Venkatesh et al., 2016). Preterm birth was defined in
accordance with World Health Organization (WHO) criteria which indicates that a preterm
delivery occurs at less than 37 weeks of gestation (WHO, 2014).

In regression models, we incorporated potential confounding variables identified in prior
investigations (Venkatesh et al., 2016). Those variables include maternal age, parity,
antidepressant exposure during pregnancy, enrollment in a government insurance program,
tobacco use during pregnancy, history of substance abuse, past diagnosis of an anxiety
disorder, psychiatry or psychotherapy visit within two years prior to pregnancy, and maternal
comorbidities (diabetes and hypertension during current pregnancy). We also controlled for
MDD during pregnancy using ICD-9 codes (296.2x, 296.3x, or 311).

We applied multivariable logistic regression to examine the association between
psychotherapy exposure and each of the outcomes of interest, with and without adjustment
for the covariates noted above. Primary analysis investigated any psychotherapy exposure
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(one or more psychotherapy sessions) during pregnancy; secondary analysis investigated
the possibility of a dose response by incorporating extent of psychotherapy exposure (four
or more psychotherapy sessions during pregnancy). Finally, we repeated these analyses in
individuals who received a diagnostic code for depression during pregnancy.

3. Results

From the 50,856 deliveries identified from the medical record at a large tertiary care
academic medical center, 8219 (16.0%) women had a history of depression at some point

in their lifetime. The cohort was limited to index pregnancy, and pregnancies with multiple
gestations or a gestational age of less than 20 weeks at delivery were excluded. This yielded
a cohort of 5413 (10.6%) women with a history of depression for subsequent analysis. Table
1 reports sociodemographic and clinical features of these women. In all, 536 out of 5413
(10%) women received one or more psychotherapy sessions during pregnancy. On average,
there was a modest (but statistically significant) difference in age, with women receiving
psychotherapy being significantly younger (M= 27.90 years, SD = 7.35) than women who
did not receive psychotherapy (M= 30.07 years, SD = 6.59, p< 0.001). Women receiving
psychotherapy were also more likely to have had a psychiatry or psychotherapy visit in the
prior two years (psychiatry visit: £=9.05, p< 0.001; psychotherapy visit: £= 15.25, p<
0.001), and were more likely to have a current diagnosis of depression (X2 =383.78, p<
0.001).

Table 1 also reports additional demographic comparisons between women who did or did
not receive psychotherapy during pregnancy. Of the women who received psychotherapy, 85
(15.86%, x2 = 13.98, p= < 0.001) used tobacco, 139 (25.93%, x2 = 44.30, p< 0.001) had a
history of substance abuse, 93 (17.35%, XZ =179.42, p<0.001) had a history of generalized
anxiety disorder, 226 (42.16%, XZ =40.94, p< 0.001) had government insurance, and 154
(28.73%, XZ =85.17, p< 0.001) were exposed to antidepressants during pregnancy.

In this cohort of 5413, 397 (7.33%) women delivered preterm (less than 37 weeks of
gestation), 430 (7.94%) infants were less than 2500 g at birth, 143 (2.64%) infants were
delivered in distress (Apgar score less than seven at five minutes), and 937 (17.31%) women
had weight gain greater than 40 pounds during pregnancy. In univariate analyses, we found
significant differences in the risk for low birth weight, preterm delivery, and increased
maternal weight gain between those who received one or more psychotherapy sessions and
those who received no psychotherapy treatment during pregnancy (Table 2). Women who
received at least one session of psychotherapy were less likely to gain more than 40 pounds
during pregnancy, but were more likely to deliver preterm, and have an infant with a low
birth weight. Likewise, in models adjusted for potential confounding variables, women who
had one psychotherapy visit during pregnancy were less likely to gain more than 40 pounds
during pregnancy, but were more likely to deliver preterm (Table 2).

Recognizing the possibility of a dose-response — i.e., that greater treatment intensity in
terms of more psychotherapy visits might be more likely to demonstrate benefit — we next
examined the effects of at least four psychotherapy visits. Among those who were exposed
to psychotherapy during pregnancy, 219 had four or more psychotherapy sessions (219
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out of 5413 (4.05%) women with a history of depression). Table 3 contains demographic
comparisons between women who were exposed to four or more psychotherapy sessions
during pregnancy and women who received less than four psychotherapy sessions. Table 4
reports crude and adjusted odds ratios for obstetric outcomes among this cohort comparing
women who had four or more psychotherapy sessions during pregnancy to women who had
less than four psychotherapy sessions. After adjusting for potential confounding variables,
we again found increased odds of preterm delivery and increased odds of low infant birth
weight among women who received four or more psychotherapy sessions during pregnancy.
Conversely, odds of high maternal weight gain during pregnancy were reduced among
women who had four or more psychotherapy visits during pregnancy. We identified no
change in obstetric outcome odds for increased infant distress during delivery.

Finally, we repeated our analyses in the subset of women with a diagnosis of antenatal
depression. In this cohort of 948 women, 258 (27.22%) received one or more psychotherapy
sessions, and 133 (14.03%) received four or more psychotherapy sessions. No significant
differences were observed between women who received one or more psychotherapy
sessions and those who did not receive psychotherapy (Supplemental Table 1), or between
women who received four or more psychotherapy visits and those who received less
(Supplemental Table 2).

4. Discussion

In this study of pregnancy outcomes from 5413 women with a history of depression, we
found increased odds of preterm delivery and decreased odds of high maternal weight gain
in pregnant women who were treated with one or more psychotherapy sessions during
pregnhancy. Among individuals who received four or more psychotherapy sessions during
pregnancy, we identified similar results. These women were also at increased risk of low
infant birth weight in adjusted models. Within the subset of women with a current diagnosis
of depression, there were no significant differences in obstetric outcomes between women
who received psychotherapy and those who did not receive psychotherapy, or between
women who received four or more psychotherapy sessions and those who received fewer
than four psychotherapy sessions.

Previous studies on maternal depression have shown an association between antenatal
depression and adverse obstetric outcomes (Milgrom et al., 2015). While prior research

has shown that psychotherapy can lead to significant improvements in antenatal depression
symptomology - i.e., that psychotherapy is an efficacious intervention — none have
investigated the impact of non-pharmacological treatments on obstetric outcomes (Jarde

et al., 2015; Spinelli et al., 2013). The current findings indicate an increased risk for negative
obstetric outcomes (low birth weight and preterm delivery) in a cohort of women with a
history of MDD who were receiving psychotherapy during pregnancy. These results suggest
that even if depression symptoms in the mother are being treated using psychotherapy,
women with a history of depression who receive more psychotherapy treatments for their
symptoms are still at increased risk for negative obstetric outcomes.
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We note that the most likely explanation for our findings is confounding by indication

- that is, individuals receiving more psychotherapy are likely to be sicker. Indeed, we

see smaller change in risk for the broader treatment group (one or more psychotherapy
treatment) than for the four or more psychotherapy group (Tables 2 and 4). Women receiving
no psychotherapy or only one session during pregnancy may be mostly asymptomatic, but
women receiving four or more psychotherapy visits most likely exhibit increased depressive
symptoms necessitating treatment. However, the covariates used in these analyses to capture
prior illness course in terms of treatment intensity (i.e., number of psychopharmacologic
and psychotherapeutic visits prior to pregnancy) are as extensive as those used in most
other studies examining treatment risk during pregnancy (Castro et al., 2016; Clements

et al., 2014). We suspect that if the present findings pertained to antidepressants rather

than psychotherapy, they would be seized upon as evidence of harm attributable to the
intervention.

Treating antenatal depression can improve symptoms that affect many aspects of daily

life including self-care and nutrition (Bernard-Bonnin, 2004; Monk et al., 2013). In turn,

this can improve a mother’s ability to care for her child. Although psychotherapy has

been shown to be an effective treatment for antenatal depression, antidepressants may also
be required in some circumstances to effectively treat more severe maternal depression
symptoms (Clearinghouse, 2010; Elkin et al., 1995; Hallberg and Sjéblom, 2005; Yonkers et
al., 2011). The current study highlights the risk for confounding by indication when studying
treatment risk during pregnancy, and the need for better assessment of clinical intensity in
such analyses.

We note several additional limitations in interpreting our results. First, our analysis is
limited to data available within the EHR of Partners Healthcare; as an open health system,
itis likely that many patients pursued psychotherapy elsewhere, which would bias our
results toward the null (i.e., failure to detect associations). In addition, there is no control
for quality of care and effectiveness of the treatment on the depression symptoms - it is
notable that contemporary EHR’s do not include metrics that allow estimation of treatment
quality. There is also no way to examine different types of psychotherapy, such as cognitive-
behavioral therapy, based on the data available to us, nor to examine provider-level effects.

In light of conflicting data about the association between maternal depression and obstetric
outcomes, as well as uncertainty regarding the risk-benefit ratio of antidepressant utilization
in pregnancy, estimating the benefit of various treatment options is of particular importance
to clinical providers. Our results suggest the need for further study to characterize

the relationship between antenatal depression and obstetric outcomes, and particularly

the impact of non-pharmacologic treatment on both maternal depression and pregnancy
outcomes. More generally, our results should provide a cautionary tale about the potential
for confounding by indication, even in studies that purport to adequately capture depression
severity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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