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Objective: The primary purpose of this article is to identify
factors that are associated with worsening mood and
anxiety trajectories across the perinatal period among
pregnant individuals receiving treatment with a selective-
serotonin reupdate inhibitor.

Methods: This secondary analysis of primary data from the
original article, Trajectories of Depressive and Anxiety
Symptoms Across Pregnancy and Postpartum in Selective
Serotonin Reuptake Inhibitor-Treated Women, explores if
number of lifetime episodes of depression as characterized
in the Mini-International Neuropsychiatric Interview,
elevated maternal adverse childhood experiences (ACE)
score, or specific obstetric or neonatal factors from the
Peripartum Events Scale (PES) were associated with
membership in trajectory groups with the highest symp-
tom burden.

In our original publication in this journal, Trajectories of
Depressive and Anxiety Symptoms Across Pregnancy and
Postpartum in Selective Serotonin Reuptake Inhibitor-
Treated Women (1), we observed three distinct depres-
sive and four anxiety symptom trajectories from month 2
of gestation through 8 weeks post-partum using the
Edinburgh Postnatal Depression Scale (EPDS) (2) and the
Generalized Anxiety Disorder, seven item (GAD-7) (3)
scores (Figure 1). Although two of the anxiety trajectories
were stable across the perinatal period (labeled Asymp-
tomatic and Minimal), one trajectory was characterized by
low anxiety scores early in pregnancy followed by
ascending GAD-7 scores (Breakthrough), and the other
showed higher anxiety scores which slowly declined
(Mild). Significant overlap in the EPDS and GAD-7 groups
was observed, with 70% of patients in the higher depres-
sive symptom trajectory group (Subthreshold, EPDS scores
8-12) belonging to one of the elevated anxiety symptom
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Results: No difference in ACE scores or obstetric or
neonatal factors were associated with membership in the
trajectory groups using Wilcoxon rank sum tests and bi-
variable logistic regression. The trajectory group with the
highest anxiety symptom burden experienced more lifetime
episodes of depression compared to other groups (odds
ratio = 1.17, 95% confidence intervals, 1.02-1.34, p = 0.03).

Conclusions: Congruent with other studies, we found a
high prevalence of co-occurring mood and anxiety
symptoms and that past episodes of depression remain an
important historical risk factor for perinatal symptom
burden. This reinforces that past experiences of depression
increase not only the risk of future symptoms but also
higher symptom burden during antidepressant treatment.

Psych Res Clin Pract. 2023; 5:144-147; doi: 10.1176/appi.
prcp.20230010

trajectories. Similarly, 100% of the patients in the lowest
depressive trajectory (Minimal, EPDS < 4) belonged to the
lowest GAD-7 trajectories (Asymptomatic and Minimal,

HIGHLIGHTS

e Past episodes of depression are associated with higher
symptom burden of anxiety and depression in selective-
serotonin reupdate inhibitor (SSRI)-treated perinatal
patients.

e There is a high correlation between anxiety and
depressive symptoms in perinatal patients.

e No positive correlation was found between scores on
the Adverse Childhood Experience and symptoms of
anxiety and depression in perinatal patients treated with
SSRIs.
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FIGURE 1. Trajectories of depressive and anxiety symptoms.
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with GAD-7 scores < 4). In this article, we explored factors
associated with the elevated EPDS and GAD-7 trajectories
to identify associations with membership in the groups
with the highest symptom burdens in the perinatal period
for selective-serotonin reupdate inhibitor (SSRI)-treated
individuals.

We hypothesized that the number of past episodes of
depression would be associated with the trajectories
representing the highest symptom burden (e, Sub-
threshold in the EPDS analysis and Breakthrough or Mild
in the GAD-7 analysis) (4-6). Additionally, based on the
relationship of maternal adverse childhood experiences
(ACE) (7) with perinatal depression (8, 9), we hypothe-
sized that higher ACE scores would be associated with
the higher symptom burden trajectories. Finally, we
explored group characteristics for obstetric and neonatal
factors from the Peripartum Events Scale (PES) (10) for
association with higher symptom burden in the post-
partum period.

METHODS

The study population included 84 pregnant individuals
enrolled in the NICHD-funded Obstetric-Fetal Pharma-
cology Research Center study. As described further in the
initial publication, inclusion criteria were 18-45 years of
age, singleton pregnancy less than 18 weeks gestation at
enrollment, diagnosis of depression, treatment with SSRI
and intent to continue through pregnancy and post-
partum. Exclusion criteria included missing data, lifetime
diagnosis of bipolar disorder or any psychotic episode,
substance dependence, baseline EPDS >15 or score of 3 for
self-harm thoughts, and individuals treated with other
drugs or herbal supplements.

Although the first study included 88 individuals, this
secondary analysis included 84 individuals after excluding
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those with missing data (specifically a missing or incom-
plete ACE questionnaire).

We used the Mini-International Neuropsychiatric
Interview (MINI) (11) data to identify the number of life-
time depressive episodes with Wilcoxon rank sum tests.
We compared the symptomatic anxiety (Breakthrough and
Mild) and depressive (Subthreshold) trajectories to the
GAD-7 (Minimal and Asymptomatic) and EPDS (Minimal
and Mild) trajectory groups with symptoms in remission,
to determine specific characteristics that differentiated
patients with high symptom burden from the healthy
groups maintained on SSRI treatment through pregnancy.
We hypothesized that the groups with EPDS scores <5
(Minimal and Mild) and GAD-7 scores <5 (Asymptomatic
and Minimal) were in remission, therefore we did not
compare groups with minimal symptoms against each
other. We investigated the relationship between ACE
scores of >3 and trajectory groups using both Wilcoxon
rank sum test and bi-variable logistic regression analysis.
0dds ratio (OR) with 95% confidence intervals (CI) and p-
values were reported from the model. A p-value of <0.05
was considered statistically significant. We explored
whether symptom increases isolated to the postpartum
period may have been associated with birth trauma or
specific obstetric or neonatal factors for the postpartum
portions of the trajectories using the PES (Table 1). Given
the small sample size of most variables, we constructed
categories based on obstetric and neonatal complications,
and included a prior pregnancy loss or neonatal intensive
care unit (NICU) admission as separate variables.

RESULTS

Adjusted for the ACE score differences, the GAD-7 tra-
jectory with higher symptom burden (Mild) experienced
more lifetime episodes of depression compared to the
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CONTRIBUTING FACTORS TO PERINATAL SYMPTOM EVOLUTION

TABLE 1. Frequency of obstetric & neonatal factors in analysis sample (total n = 84).

Obstetric factors

Neonatal factors

NICU admission
Prior loss

Pre-eclampsia
Significant bleeding
Fever in labor
Decreased fetal movement
Premature labor
Forceps or vacuum assisted delivery
Breech vaginal delivery
Primary Cesarian section
Category 3 fetal heart rate monitoring
Significant blood loss (>500cc vaginal delivery, >1000cc C-section)
39 or 4™ degree lacerations
Manual removal of placenta
Other delivery complication
<37 weeks
Five-minute Apgar <8
Need for pH correction
Need for volume expansion
Need for transfusion or exchange transfusion
Hypoglycemia
Hyperbilirubinemia
Hypocalcemia
Treatment for sepsis
Meconium aspiration pneumonitis
Medications to alleviate distress
Other negative infant outcome
Life threatening infant outcome
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groups with subthreshold symptom burdens (OR = 1.17,
95% CI 1.02-1.34, p = 0.03). The odds of being in the
Mild anxiety trajectory group increased by 17% for every
additional lifetime episode of depression experienced.
However, the number of depressive episodes was not
associated with membership in the Breakthrough versus
Minimal or Asymptomatic anxiety trajectory groups
(OR = 110, 95% CI 0.98-1.24, p = 0.10). A greater
number of lifetime episodes of depression was not
observed in the Subthreshold EPDS trajectory compared
to the other trajectories (median three episodes vs. 2, p-
value = 0.20).

In this sample (n = 84), 22.6% of participants had ACE
scores of >3 and 11.9% had scores of >4. No significant
impact of ACE scores was observed between any of the
groups in either the depressive or anxiety symptom tra-
jectories using ACE scores of >3. Finally, no significant
associations were identified between obstetric or neonatal
characteristics, prior loss, or NICU admission and any of
the trajectories.

DISCUSSION

Congruent with other studies (5, 6), we found a high
prevalence of co-occurring mood and anxiety symptoms
and that past episodes of depression remain an important
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historical risk factor for perinatal symptom burden even
among SSRI-treated individuals. Less favorable trajectory
membership was not attributable to ACEs or any obstetric
or neonatal factors, NICU admission, or experience of
pregnancy loss in our sample. Additional non-significant
covariates assessed in the primary study included race,
history of anxiety, eating disorder, substance use, age, and
BMI. Although prior studies of perinatal patients reported
associations of higher symptom trajectories (12, 13), this
study is unique in its inclusion of only SSRI-treated peri-
natal individuals.

The number of lifetime episodes of depression was
associated with membership in one of the higher anxiety
symptom burden trajectories (Mild) but not the other
(Breakthrough). Interestingly, this was the group that
appeared to have steadily higher GAD-7 scores despite
SSRI-treatment throughout the perinatal period. The co-
occurrence of anxiety and depressive symptoms in the
perinatal period adds to the literature to reinforce that past
experiences of depression increase not only the risk of
future symptoms but also higher symptom burden during
antidepressant treatment.

We did not confirm our hypothesis that ACE scores and
obstetric or neonatal characteristics, NICU admission, and
pregnancy loss were associated with symptom burden.
However, this study population was largely a homogenous,
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White, highly educated, affluent population and does not
represent the majority of perinatal individuals in the
general population. Additionally, the proportion of ACE
scores >4 in our sample were lower than a similar de-
mographic group (11.9% in our sample population vs. 23%
of reproductive age women in the 2019 Behavioral Risk
Factor Surveillance System data—of which 60% were
White compared to 89% in this study population) (1, 8).
Overall, results from this secondary analysis of a prior
publication must be evaluated in the context of a limited
small sample size. Furthermore, there are limitations in
assessing confidence intervals in light of this study’s low
sample size and associated power.

Although none of the neonatal or obstetric character-
istics, NICU admission, or history of prior loss were
associated with trajectory membership in SSRI treated
perinatal individuals, the low frequency of these events
may have limited this assessment. This dataset is unique
because it is an evaluation of the trajectories of anxiety and
depressive symptoms and associated factors among SSRI-
treated individuals.

AUTHOR AND ARTICLE INFORMATION

Asher Center for the Study and Treatment of Depressive Disorders,
Department of Psychiatry and Behavioral Sciences (Mayer, Yang, Wis-
ner, Gollan) and Department of Obstetrics and Gynecology (Stika),
Northwestern University Feinberg School of Medicine, Chicago, Illinois,
USA.

Send correspondence to Dr. Mayer (Jessica.mayer@northwestern.edu).

The data for this study comes from the Optimizing Medication Man-
agement for Mothers with Depression (OPTIMOM, NICHD
1U54HD085601-01, Clinical Trials.gov ID NCT02519790, Pls: KL Wisner,
C Stika, A George), which was supported by The Eunice Kennedy
Shriver National Institute of Child Health and Human Development
(NICHD) [U54HD047891, U54HD047905, and U54HDO085601],
ULITR001439 from the National Institute of Health (NIH), the
Obstetric-Fetal Pharmacology Research Center (OPRC), the Asher
Center for the Study and Treatment of Depressive Disorders, the
Center for Pharmacogenomics, and the Northwestern University
Feinberg School of Medicine. The research was supported in part by
NIH's National Center for Advancing Translational Sciences. The
content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of
Health. All study data presented in this manuscript were collected
and processed with the support of this funding.

The authors report no conflicts.

This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly
cited, the use is non-commercial and no modifications or adaptations
are made.

© 2023 The Authors. Psychiatric Research and Clinical Practice pub-
lished by Wiley Periodicals LLC on behalf of American Psychiatric
Association.

Psych Res Clin Pract. 5:4, 2023

MAYER ET AL.

.REFERENCES
1. Mesches GA, Ciolino JD, Stika CS, Sit DK, Zumpf K, Fisher S,
et al. Trajectories of depressive and anxiety symptoms across
pregnancy and postpartum in selective serotonin reuptake
inhibitor-treated women. Psychiatr Res Clin Pract. 2022;2:32-41.
https://doi.org/10.1176 /appi.prcp.20210034

2. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres-
sion: development of the 10-item Edinburgh Postnatal Depression
Scale. Br J Psychiatry. 1987;150(6):782-6. https://doi.org/10.1192/
bjp.150.6.782

3. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern
Med. 2006;166(10):1092-7. https://doi.org/10.1001/archinte.166.
10.1092

4. Cohen LS, Altshuler LL, Harlow BL, Nonacs R, Newport DJ,
Viguera AC, et al. Relapse of major depression during pregnancy
in women who maintain or discontinue antidepressant treat-
ment. JAMA. 2006;295(6):499-507. https://doi.org/10.1097/01.
0gx.0000219497.90073.85

5. Moriarty A, Meader N, Snell K, Riley RD, Paton LW, Dawson S,
et al. Predicting relapse or recurrence of depression: systematic
review of prognostic models. Br J Psychiatry. 2022;221(2):448-
58. https://doi.org/10.1192/bjp.2021.218

6. Yonkers KA, Blackwell KA, Glover J, Forray A. Antidepressant
use in pregnant and postpartum women. Annu Rev Clin Psy-
chol. 2014;10(1):369-92. https://doi.org/10.1146/annurev-clinpsy-
032813-153626

7. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM,
Edwards V, et al. Relationship of childhood abuse and house-
hold dysfunction to many of the leading causes of death in
adults. The Adverse Childhood Experiences (ACE) Study. Am J
Prev Med. 1998;14(4):245-58. https://doi.org/10.1016/s0749-
3797(98)00017-8

8. Hurley L, Stillerman A, Feinglass J, Percheski C. Adverse
childhood experiences among reproductive age women: findings
from the 2019 behavioral risk factor surveillance system. Wom
Health Issues. 2022;32(5):517-25. https://doi.org/10.1016/j.whi.
2022.03.002

9. Racine N, Zumwalt K, McDonald S, Tough S, Madigan S. Peri-
natal depression: the role of maternal adverse childhood expe-
riences and social support. J Affect Disord. 2019;263:576-81.
https://doi.org/10.1016/j.jad.2019.11.030

10. O'Hara MW, Varner MW, Johnson SR. Assessing stressful life
events associated with childbearing: the Peripartum Events Scale.
J Reprod Infant Psychol. 1986;4(1-2):85-98. https://doi.org/10.
1080,/02646838608408668

11. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J,
Weiller E, et al. The Mini-International Neuropsychiatric Inter-
view (MINI): the development and validation of a structured
diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin
Psychiatry. 1998;59:22-33.

12. Ahmed A, Feng C, Bowen A, Muhajarine N. Latent trajectory
groups of perinatal depressive and anxiety symptoms from
pregnancy to early postpartum and their antenatal risk factors.
Arch Wom Ment Health. 2018;21(6):689-98. https://doi.org/10.
1007/s00737-018-0845-y

13. Bayrampour H, Tomfohr L, Tough S. Trajectories of perinatal
depressive and anxiety symptoms in a community cohort. J
Clin Psychiatr. 2016;77(11):e1473. https://doi.org/10.4088/jcp.
15m10176

prcp.psychiatryonline.org 147


mailto:Jessica.mayer@northwestern.edu
https://doi.org/10.1176/appi.prcp.20210034
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1097/01.ogx.0000219497.90073.85
https://doi.org/10.1097/01.ogx.0000219497.90073.85
https://doi.org/10.1192/bjp.2021.218
https://doi.org/10.1146/annurev-clinpsy-032813-153626
https://doi.org/10.1146/annurev-clinpsy-032813-153626
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1016/j.whi.2022.03.002
https://doi.org/10.1016/j.whi.2022.03.002
https://doi.org/10.1016/j.jad.2019.11.030
https://doi.org/10.1080/02646838608408668
https://doi.org/10.1080/02646838608408668
https://doi.org/10.1007/s00737-018-0845-y
https://doi.org/10.1007/s00737-018-0845-y
https://doi.org/10.4088/jcp.15m10176
https://doi.org/10.4088/jcp.15m10176
prcp.psychiatryonline.org

	Factors Associated with Depressive and Anxiety Symptom Trajectories Across Pregnancy and Postpartum in Selective Serotonin  ...
	Methods
	Results
	Discussion


