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Evaluating depression and anxiety throughout
pregnancy and after birth: impact of the COVID-19
pandemic
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Kim Foshay, BSc; Stephen J. Lye, PhD; Julia A. Knight, PhD; Stephen G. Matthews, PhD
BACKGROUND: The COVID-19 pandemic presents unique social,
economic, and psychological challenges for individuals globally. Thus,
women who are pregnant face unprecedented mental health challenges.
OBJECTIVE: We sought to determine the impact of the pandemic on
perinatal depression and anxiety in a longitudinal pregnancy cohort. We
hypothesized increased depression and anxiety scores in women during
pregnancy and after birth in the pandemic at all time points.
STUDY DESIGN: Participants were enrolled in the Ontario Birth Study,
a pregnancy cohort embedded in clinical care at Mount Sinai Hospital, Tor-
onto, Canada. Perinatal depression and anxiety were assessed using the
2-Item Patient Health Questionnaire and 2-Item Generalized Anxiety Disor-
der Questionnaire in early pregnancy, whereas the Edinburgh Postnatal
Depression Scale and 2-Item Generalized Anxiety Disorder Questionnaire
were used in late pregnancy and after birth. Logistic regression models
were created to examine the association of the pandemic with clinically
elevated mental health scores in the prepandemic group vs pandemic
group while adjusting for covariates.
RESULTS: A total of 1159 survey responses from 649 participants
between March 1, 2019, and February 28, 2021, were used to con-
duct this study. Participants were assessed in early pregnancy
(n=416), in late pregnancy (n=373), and after birth (n=370).
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Responses received on or before February 29, 2020, were consid-
ered the “prepandemic” responses, whereas responses after the
aforementioned date were considered the “pandemic” responses.
Mean rank scores of depression and anxiety were significantly higher
in the pandemic group (P=.02 and P=.003, respectively) in the post-
partum period. There was no significant association between pan-
demic time and antenatal scores. However, postnatally, mothers were
2.6 times more likely to score ≥13 on the Edinburgh Postnatal
Depression Scale during the pandemic than before the pandemic
(95% confidence interval, 1.2−5.7; P=.02). Adjustment for ethnicity
and income strengthened this association as the odds ratio increased
to 3.3 (95% confidence interval, 1.4−8.0; P=.007).
CONCLUSION: Pandemic-associated increases in depression and
anxiety scores were confined to the postpartum period, highlighting a
need for increased screening and interventions for perinatal mood and
anxiety disorders postnatally as this pandemic continues.

Keywords: anxiety, COVID-19 pandemic, depression, developmental
programming, Edinburgh Postnatal Depression Scale, Generalized Anxiety
Disorder Questionnaire, Patient Health Questionnaire, perinatal mental
health, perinatal mood and anxiety disorders, pregnancy
Introduction

C OVID-19 remains a rapidly evolv-
ing situation that has dramatically

changed the global healthcare land-
scape. Beyond the immediate health
consequences of a major viral outbreak,
there have been profound psychological,
economic, and social consequences as
people are forced to leave their jobs and
to isolate themselves from their families,
friends, and communities. The US Cen-
ters for Disease Control and Prevention
reported that 40% of adults experienced
mental health problems during this
pandemic and up to 31% experienced
depression and anxiety.1 Symptoms of
depression, anxiety, and psychological
distress are reported more frequently by
women than men during large-scale dis-
ease outbreaks,2 such as during the 2003
severe acute respiratory syndrome
(SARS) outbreak,3 and are currently
being observed during the COVID-19
pandemic.4 This is especially concern-
ing in the pregnant population as peri-
natal psychological distress not only can
lead to negative health outcomes for the
birthing parent and child5 but also can
cause spousal or partner stress,6 induce
household instability for siblings,7 and
contribute to economic burden on a
societal level.8

During pregnancy, an individual
undergoes substantial physiological and
psychological changes, which put them
at a higher risk of experiencing distress-
ing feelings, referred to as perinatal
mood and anxiety disorders (PMADs).9

An estimated 13% to 21% of pregnant
individuals experience PMADs, which
most commonly presents as depression
and anxiety but includes obsessive-com-
pulsive disorder and posttraumatic
stress disorder.10 The current research
will focus on depression and anxiety
when referring to PMADs. There has
been a push for routine clinical PMAD
screening for all those receiving prenatal
care with more consistent follow-up11

because as many as half of those with
PMADs are not identified.12 The symp-
toms of perinatal depression overlap
heavily with major depressive disorder,
but they differ in their onset as PMADs
are triggered by pregnancy.13 Further-
more, anxiety disorders are still highly
comorbid with depression even during
the perinatal period.14 Some of the risk
factors for developing PMADs are low
socioeconomic status, exposure to inter-
personal or domestic violence, and lack
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Why was this study conducted?
The COVID-19 pandemic presents additional social, economic, and psychologi-
cal challenges that are especially concerning for pregnant women. Perinatal
mood and anxiety disorders (PMADs) during gestation can lead to negative
health outcomes for both the parent and neonate. As this pandemic continues, it
is necessary to evaluate perinatal mental health at multiple points during preg-
nancy to identify when an individual is most at risk of PMADs and to optimize
the distribution of healthcare resources.

Key findings
In this longitudinal pregnancy cohort, significant increases in depression and
anxiety scores because of the COVID-19 pandemic were limited to the postpar-
tum period.

What does this add to what is known?
Our findings suggested that prevention and treatment interventions that target
postpartum PMADs are a high priority during pandemic times.
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of social support.15 These risk factors
can be exacerbated by the stressors asso-
ciated with the COVID-19 pandemic,
which has the potential to increase the
incidence of PMADs in an already
high-risk group.
There is strong evidence for links

between PMADs and adverse birth out-
comes, such as preterm birth, intrauter-
ine growth restriction,16,17 decreased
mother-infant bonding, and delayed
infant cognitive and emotional
development.18,19 Consequently, the
effects of in utero exposure to PMADs
can be observed in infancy and into
adulthood.20−22 It has been postulated
that the dysregulation of cortisol during
pregnancy, while depressive symptoms
are occurring, is one of the mechanisms
contributing to the increased behavioral
problems seen in children. Cortisol can
cross the placenta to influence the
developing fetal hypothalamic-pitui-
tary-adrenal axis and limbic system,
subsequently affecting emotional reac-
tivity in children.23 Similarly, anxiety
during pregnancy has been shown to
have a negative impact on executive
function in children. Higher state anxi-
ety during pregnancy was associated
with lower visuospatial working mem-
ory performance at 6 to 9 years of
age.24 Postpartum depression has a
prevalence of 10% to 15%,25 and this
condition hinders mother-infant bond-
ing, which creates an adverse
2 AJOG MFM May 2022
environment for optimal child neurode-
velopment. It has been strongly associ-
ated with poor offspring cognitive
functioning, behavioral inhibition, emo-
tional maladjustment, and psychiatric
disorder risk in later life.14−16 Although
research has focused predominantly on
postpartum depression, postpartum
anxiety has also been related to negative
offspring psychological outcomes, such
as increased behavioral and emotional
problems.22,26

Pregnant individuals may be at higher
risk of PMADs during pandemic condi-
tions because of the lifestyle restrictions,
financial uncertainty, and stress from
decreased social support and childcare.
Racine et al27 reviewed 18 unique stud-
ies investigating PMADs and infant
health during this pandemic, concluding
that depression has increased 2-fold and
anxiety 3-fold compared with prepan-
demic levels. Tomfohr-Madsen et al28

evaluated 46 studies of PMADs during
COVID-19 conducted between Decem-
ber 2019 and February 2021 and have
found that the prevalence of both
depression and anxiety were higher in
studies conducted later in the pandemic.
To the best of our knowledge, most
studies that have investigated PMADs
during the COVID-19 pandemic have
been cross-sectional and thus based on
a particular phase of pregnancy or time
in the perinatal period. As healthcare
resources are highly strained during
pandemic conditions, it would be help-
ful to evaluate mental health at multiple
points during the perinatal period to
identify when individuals are most at
risk of PMADs. These additional data
could help to optimize the distribution
and timing of limited healthcare resour-
ces. This study aimed to examine the
effect of COVID-19 on all phases of
pregnancy, starting with the first trimes-
ter of pregnancy to the postpartum
period. We hypothesized that the pan-
demic would be associated with an
increase in depression and anxiety
scores at all the time points evaluated.
We presented results from the Ontario
Birth Study (OBS), an ongoing longitu-
dinal pregnancy cohort based at Mount
Sinai Hospital, Toronto, Ontario, Can-
ada.

Materials and Methods
This study was approved by the Mount
Sinai Hospital Research Ethics Board,
Toronto, Ontario. Through the OBS, all
participants provided written informed
consent for their participation in both
study components and access to their
clinical data for research.

Study participants
The OBS is an open longitudinal preg-
nancy cohort developed by the Lunen-
feld-Tanenbaum Research Institute
and Mount Sinai Hospital, Toronto,
Ontario. There are approximately 7000
deliveries per year at Mount Sinai Hos-
pital. Women at <17 weeks of gestation,
English speaking, and at least 18 years
old are eligible to participate. Data from
lifestyle questionnaires (LSQs), diet
questionnaires, clinical records, and
biospecimens are collected throughout
pregnancy, using methodology as
described previously.29

The LSQs are administered in early
pregnancy (12−16 weeks of gestation),
late pregnancy (24−28 weeks of gesta-
tion), and postnatally (6−10 weeks after
birth). The LSQs collect data on previ-
ous pregnancies, mental health, demo-
graphics, lifestyle, and environmental
exposures. To investigate the potential
effects of the pandemic on mental
health, we analyzed LSQ responses
received in the year before and during
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the COVID-19 pandemic between
March 1, 2019, and February 28, 2021.
Responses received on or before Febru-
ary 29, 2020, were considered the “pre-
pandemic” responses, and responses
from March 1, 2021, onward were con-
sidered the “pandemic” responses.
Questionnaire response rates were
92.2% before the pandemic and 95.1%
during the pandemic in early preg-
nancy, 81.2% before the pandemic and
75.9% during the pandemic in late preg-
nancy, and 65.4% before the pandemic
and 53.1% during the pandemic in the
postpartum period.

Assessment of depression and
anxiety
All depression and anxiety measures
were embedded into each LSQ. Anxi-
ety was measured with the 2-Item
Generalized Anxiety Disorder Ques-
tionnaire (GAD-2) at all time points.
The GAD-2 was derived from the 7-
item GAD. A GAD-2 score of ≥3
indicates clinically elevated anxiety
with 83% sensitivity and 90% specific-
ity.30 Depression in early pregnancy
was assessed by the 2-Item Patient
Health Questionnaire (PHQ-2),
derived from the 9-item PHQ and
Primary Care Evaluation of Mental
Disorders. A PHQ-2 score of ≥3 can
be used to screen for major depres-
sion with 83% sensitivity and 92%
specificity.31 The late pregnancy and
postnatal questionnaires included the
Edinburgh Postnatal Depression Scale
(EPDS), a 10-item instrument com-
monly used in prenatal care for
depression screening. The EPDS is
the most used depression screening
tool in postnatal care. It has a scale
of 0 to 30, and individuals who score
≥13 are considered likely to be suffer-
ing from perinatal depression. This
screening tool with a cutoff value of
≥13 has 66% sensitivity and 95%
specificity.32 Clinical literature has
shown that cutoff values of 11 and 13
are both valid; however, we chose to
use the higher symptom levels of
perinatal depression with greater
specificity and somewhat lower sensi-
tivity.33 Moreover, a 3-question anxi-
ety-focused derivative of the EPDS
(EPDS-3A) was used to examine anx-
iety at the late pregnancy and post-
partum time points. A cutoff of ≥5
was used to identify persons
experiencing clinically elevated anxi-
ety, which has a sensitivity of 70.9%
and specificity of 92.2%.34

Statistical analyses
Initial analyses involved the compari-
sons of depression and anxiety scores
for each demographic variable. The pri-
mary demographic characteristics eval-
uated were age, body mass index (BMI),
education, ethnicity, income, and parity.
The Kendall tau-b correlation coeffi-
cient was used to assess the association
of continuous demographic variables
with maternal mental health scores.
Maternal mental health scores were
compared for categorical demographic
variables using the Mann-Whitney U
test or the Kruskal-Wallis H test. Mater-
nal depression and anxiety scores before
the pandemic and during the pandemic
were directly compared using Mann-
Whitney U tests. Chi-square tests were
used to test the association between
pandemic time and depression and anx-
iety scores above the clinical cutoff:
PHQ-2 and GAD-2 scores of ≥3,
EPDS-3A scores of ≥5, and EPDS
scores of ≥13, regardless of whether the
participant endorsed suicidal ideation.
Furthermore, logistic regression models
were created to examine the associa-
tions of pandemic timing (before or
during the pandemic) with clinically
relevant maternal depression and anxi-
ety scores, adjusting for covariates. Any
demographic characteristic significantly
associated with depression and/or anxi-
ety scores consistently at multiple time
points during pregnancy and postna-
tally were included in all the final multi-
variable logistic regression models.
Thus, only income and ethnicity were
included as covariates. Individuals miss-
ing either of these were excluded from
the analyses. Statistical analysis was
conducted using IBM SPSS (version 27;
Armonk, NY) and R (version 4.1.0;
Vienna, Austria). Figures were gener-
ated using GraphPad (San Diego, CA).
Of note, 2-sided P values of <.05 were
considered statistically significant.
Results
Descriptive analysis
A total of 416 participants (280 in the
prepandemic group and 136 in the pan-
demic group) were assessed in early
pregnancy, 373 (263 in the prepan-
demic group and 110 in the pandemic
group) were assessed in late pregnancy,
and 370 (285 in the prepandemic group
and 85 in the pandemic group) were
assessed after delivery. A total of 8 par-
ticipants were missing mental health
variables for both groups in early preg-
nancy, 2 in late pregnancy, and 4 in the
postpartum period, all of whom were
excluded from analyses. The distribu-
tions of demographics at each time
point before and during the pandemic
are summarized in Table 1.
Most participants were White and

primiparous with a mean prepreg-
nancy BMI of 23.7 to 23.9 kg/m2

across all groups. The study popula-
tion was generally highly educated
with most participants having a bache-
lor’s degree or higher. Depression
scores in early pregnancy (P<.001)
and depression and anxiety scores
postnatally (P=.02 and P=.006, respec-
tively) differed significantly by ethnic-
ity with higher scores in non-Whites
than Whites. Depression and anxiety
scores were significantly different
between income levels (<$100,000,
$100,000−$149,999, and ≥$150,000) at
all time points: in early pregnancy
(P<.001 and P=.003, respectively), in
late pregnancy (P<.001 and P=.05,
respectively), and in the postpartum
period (P=0.001 and P=0.01, respec-
tively). The mean ranks of depression
scores were the highest in the
lowest income category (<$100,000)
compared with both upper-income
categories ($100,000−$150,000 and
>$150,000) in early pregnancy (P=.008
and P<.001, respectively), late preg-
nancy (P=.002 and P<.001, respec-
tively), and the postpartum period
(P=.008 and P=.001, respectively).
Moreover, participant anxiety scores
were highest in the lowest income cat-
egory compared with $100,000 to
150,000 and >$150,000 in early preg-
nancy (P=.04 and P=.001, respectively)
and the postpartum period (P=.02 and
May 2022 AJOG MFM 3



TABLE 1
Demographic variables in perinatal women before and during the COVID-19 pandemic

Variable Early pregnancy Late pregnancy Postpartum period

Group Prepandemic,n (%) Pandemic,n (%) Prepandemic,n (%) Pandemic, n (%) Prepandemic,n (%) Pandemic,n (%)

Group total 280 136 263 110 285 85

Total 416 373 370

Prepregnancy BMI Normal 187 (66.5) 95 (69.9) 183 (69.6) 76 (69.1) 205 (71.9) 61 (71.8)

Overweight 60 (21.8) 29 (21.3) 46 (17.5) 23 (20.9) 51 (17.9) 16 (18.8)

Obese 31 (11) 12 (8.8) 31 (11.8) 10 (9.1) 28 (9.8) 8 (9.4)

Missing
Mean§SD

2 (0.7)
23.9§4.7

0 (0)
23.8§5.0

3 (1.1)
23.8§4.7

1 (0.9)
23.8§4.6

1 (0.4)
23.7§4.2

0 (0)
23.9§5.0

Ethnicity White 162 (58) 71 (52.2) 153 (58.2) 57 (51.8) 166 (58.2) 49 (57.6)

Non-White 118 (42) 65 (47.8) 106 (40.3) 50 (45.5) 113 (39.6) 33 (38.8)

Missing 0 (0) 0 (0) 4 (1.5) 3 (2.7) 6 (2.1) 3 (3.5)

Income <$100,000 103 (37.0) 40 (29.4) 85 (32.3) 35 (31.8) 107 (37.5) 34 (40.0)

$100,000−$149,999 52 (18.5) 36 (26.5) 65 (24.7) 28 (25.5) 63 (22.1) 13 (15.3)

≥$150,000 107 (38.1) 56 (41.2) 96 (36.5) 41 (37.2) 90 (31.6) 32 (37.6)

Missing 18 (6.4) 4 (2.9) 17 (6.5) 6 (5.5) 25 (8.8) 6 (7.1)

Parity Primiparous 162 (58.0) 93 (68.4) 146 (55.5) 75 (68.2) 165 (57.9) 65 (76.5)

Multiparous 117 (41.6) 43 (31.6) 116 (44.1) 35 (31.8) 120 (42.1) 19 (22.4)

Missing 1 (0.4) 0 (0) 1 (0.4) 0 (0) 0 (0) 1 (1.1)

Education Bachelor’s degree 114 (40.9) 63 (46.3) 109 (41.4) 52 (47.3) 108 (37.9) 42 (49.4)

Graduate degree 122 (43.4) 58 (42.6) 118 (44.9) 42 (38.2) 140 (49.1) 29 (34.1)

Other 42 (15.0) 13 (9.6) 32 (12.2) 11 (10.0) 31 (10.9) 11 (13.0)

Missing 2 (0.7) 2 (1.5) 4 (1.5) 5 (4.5) 6 (2.1) 3 (3.5)

Age (y) Mean age§SEM 34.5§0.24 33.6§0.35 34.6§0.24 34.1§0.35 33.9§0.22 34.6§0.45

Maximum−minimum 45−22 44−25 45−24 44−26 45−21 44−25

Missing 3 1 5 4 4 3
BMI, body mass index; SEM, standard error of the mean; SD, standard deviation.

Zhang. Impact of COVID-19 on perinatal maternal depression and anxiety. Am J Obstet Gynecol MFM 2022.
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P=.01, respectively). Primiparous
mothers reported higher depression
scores (P=.002) and anxiety scores
(P=.03) postnatally and higher depres-
sion scores in late pregnancy (P=.04)
than multiparous mothers. Participant
age was inversely associated with anxi-
ety scores only in the postpartum
period (r=�0.13; P=.01) but was not
related to depression scores at any
time point. Depression and anxiety
scores did not differ between BMI cat-
egories.
The means, medians, and mean

ranks of maternal depression and
anxiety scores before and during the
pandemic are shown in Table 2. Both
mean and median scores were well
below clinical cutoff values in all
groups. Direct pandemic time com-
parisons of maternal depression and
anxiety scores revealed higher mean
ranks of depression scores during the
pandemic than before the pandemic
(208.7 and 178.6, respectively) in the
postpartum period (P=.02). Similarly,
mean ranks of maternal anxiety
scores were significantly higher dur-
ing the pandemic than before the
pandemic (203.8 and 177.4, respec-
tively) in the postpartum period
(P=.03). There was no significant dif-
ference between either maternal
depression or maternal anxiety scores
before and during the pandemic in
early or late pregnancy. The distribu-
TABLE 2
Mean ranks of perinatal maternal depr

Variable Early pregnancy (12−16 wk of gestat

Mean (range) Median Mean rank

Pre-pandemic 0.7 (0−5) 0 206.4

Pandemic 0.8 (0−6) 0 211.2

Mean (range) Median Mean rank

Pre-pandemic 1.0 (0−6) 1.0 204.1

Pandemic 1.0 (0−6) 1.0 210.0
a Depression scores were calculated using the 2-item Patient
period; b Anxiety scores were calculated using the 2-item Gene

Zhang. Impact of COVID-19 on perinatal maternal depres
tion of maternal depression and anxi-
ety scores at all time points is shown
in the Figure.
Association of the COVID-19
pandemic with clinically relevant
depression and anxiety scores
Table 3 provides the unadjusted and
adjusted results of the logistic regression
models, where ethnicity and income are
also included in the adjusted model. In
early and late pregnancy, both the
unadjusted and adjusted models
showed no significant association
between pandemic time and maternal
depression or anxiety scores. However,
in the postpartum unadjusted model,
mothers were 2.6 times more likely to
report clinically elevated depression
scores during the pandemic (95% CI,
1.2−5.7; P=.02). This association
strengthened after adjusting for ethnic-
ity and income as the odds ratio
increased to 3.3 (95% CI, 1.4−8.0;
P=.007). Similarly, study participant
anxiety as measured by the EPDS-3A
was higher during the pandemic only in
the postpartum period. In the unad-
justed model, participants were 1.8 times
more likely to experience clinically ele-
vated anxiety scores (95% CI, 1.1−3.1;
P=.02). This association was stronger
after adjusting for covariates with an
increased odds ratio of 2.1 (95% CI, 1.2
−3.7; P=.009).
ession and anxiety scores before and duri

ion) Late pregnancy (24−28 wk of gestation)

Maternal depressiona

P value Mean (range) Median Mean rank P value

.7 5.4 (0−25) 1.0 185.1 .6

5.8 (0−27) 1.0 191.4

Maternal anxietyb

P value Mean (range) Median Mean rank P value

.6 1.0 (0−6) 1.0 182.5 .3

1.1 (0−6) 1.0 194.3

Health Questionnaire in early pregnancy and the Edinburgh Postna
ral Anxiety Disorder Questionnaire.

sion and anxiety. Am J Obstet Gynecol MFM 2022.
Comment
Principal findings
The current study advances our under-
standing of how the COVID-19 pan-
demic has contributed to PMADs.
Unexpectedly, in this longitudinal preg-
nancy cohort, the effect of pandemic
conditions on increasing depression
scores was limited to the postpartum
period. This suggested that prevention
and treatment interventions that target
postpartum depression and anxiety are
a high priority during pandemic times.

Results in the context of what is
known
Like other forms of depression, postpar-
tum depression is multifactorial with
genetics, psychosocial factors, and circa-
dian rhythm disruption all playing a
significant role.35 Fewer studies have
examined postpartum anxiety, but most
attribute its incidence to the same
mechanisms as depression because of
their comorbidity.36 Although we can-
not determine the specific mechanisms
to account for the current findings, it is
of note that diminished social support
and sleep have been linked to pan-
demic-related depression in recent
work.37,38 It is highly plausible that
postpartum depression may be particu-
larly sensitive to these effects.
In contrast to previous studies,28 but

similar to our findings, Zilver et al39 did
not observe an effect of COVID-19 on
ng the COVID-19 pandemic

Postpartum period (6−10 wk of gestation)

Mean (range) Median Mean rank P value

5.4 (0−24) 5.0 178.6 .02

6.8 (0−20) 6.0 208.7

Mean (range) Median Mean rank P value

0.9 (0−6) 1.0 177.4 .03

1.2 (0−6) 1.0 203.8

tal Depression Scale in late pregnancy and the postpartum



FIGURE
Prevalence of perinatal depression and anxiety before and during COVID-19

A−C,Prevalence of clinically elevated depression scores (PHQ-2, ≥3; EPDS, ≥13). D−F, Prevalence of clinically elevated anxiety scores (GAD-2, ≥3).
There was a significant association between clinically elevated maternal depression scores and pandemic time only in the postpartum period (P=.02).
Data are sample proportions with 95% confidence intervals.
Zhang. Impact of COVID-19 on perinatal maternal depression and anxiety. Am J Obstet Gynecol MFM 2022.
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PMADs during pregnancy. Although
related, the risk factor profiles differ
between antenatal and postnatal depres-
sion whereby the largest predictor of
antenatal depression is low self-esteem
and anxiety, whereas the largest predic-
tor for postnatal depression is parenting
stress.40 An international collaboration
(including 64 countries) found that the
most commonly reported worries for
birthing parents during the COVID-19
pandemic were related to family and
social support after delivery and inade-
quate childcare and the risk of their
child contracting COVID-19 as this
pandemic continues.30 These results
were in line with our findings as we
observed an association of the pan-
demic with PMADs that was confined
to the postnatal period. In other studies,
birthing parents reported that the per-
ception of decreased social and informal
support from family and friends
because of pandemic restrictions was a
negative psychosocial outcome of the
COVID-19 pandemic.31 Several other
recent studies have evaluated the role of
perceived social support during the
pandemic. Moreover, those who
reported higher levels of perceived
social support reported lower levels of
depression and anxiety alongside
improved sleep quality.38 Kent de Grey
et al32 proposed improved sleep quality
as 1 pathway through which social sup-
port could promote health. They argued
that the positive aspects of social sup-
port, such as the feeling or perception
of belonging or being valued, can ele-
vate mood and decrease anxiety to
improve sleep quality. Of all the physio-
logical changes experienced by mothers
in the perinatal period, increased sleep
disturbance is often disregarded. Moth-
ers who experience increased insomnia
or sleep disturbance are more likely to
experience depressive symptomatology
or postpartum depression.41,42

Clinical implications and future
directions
According to Elsenbruch et al,43 preg-
nant women with low social support
lack effective psychosocial resources as
they have less social participation and
insufficient emotional and instrumental
support. In addition, the postpartum
period represents an important and
stressful life change for mothers. These
conditions can lead to hypersecretion of
cortisol, which has been considered a
biologic risk factor of depression.44

Although both primiparous and multip-
arous mothers are affected by PMADs,
primiparous mothers in the early post-
natal period may be more vulnerable to
psychosocial challenges. In addition to
experiencing physiological changes,
they must navigate their new role as a



TABLE 3
Unadjusted and adjusted logistic regression analyses of the association between maternal depression and anxiety
and the COVID-19 pandemic

Period Score cutoffs
Prepandemica

n (%)
Pandemic,
n (%)

Unadjusted
OR (95% CI)

Adjusted ORb

(95% CI) P value

Early pregnancy Depression
PHQ-2<3
PHQ-2≥3
Anxiety
GAD-2<3
GAD-2≥3

261 (92.8)
18 (6.4)
248 (88.3)
28 (9.9)

151 (91.9)
11 (8.1)
128 (94.1)
7 (5.1)

Reference
1.3 (0.6−2.8)
Reference
0.5 (0.2−1.1)

Reference
(0.5−2.5)
Reference
0.4 (0.2−1.1)

.8

.06

Late pregnancy Depression
EPDS<13
EPDS≥13
Anxiety
GAD-2<3
GAD-2≥3
EPDS-3A<5
EPDS-3A≥5

247 (93.9)
16 (6.1)
236 (89.7)
25 (9.5)
200 (76.0)
62 (23.6)

104 (94.5)
6 (5.5)

100 (90.9)
10 (9.1)
79 (71.8)
31 (28.2)

Reference
0.9 (0.3−2.4)
Reference
0.9 (0.4−2.0)
Reference
1.3 (0.8−2.1)

Reference
0.9 (0.3−2.4)
Reference
0.9 (0.4−2.0)
Reference
1.3 (0.8−2.3)

.9

.9

.3

Postpartum period Depression
EPDS<13
EPDS≥13
Anxiety
GAD-2<3
GAD-2≥3
EPDS-3A<5
EPDS-3A≥5

268 (94.0)
17 (5.90)
257 (90.2)
25 (8.8)
220 (77.2)
63 (22.1)

73 (85.9)
12 (14.11)
72 (84.7)
12 (14.1)
55 (64.7)
29 (34.1)

Reference
2.6 (1.2−5.7)
Reference
1.7 (0.8−3.6)
Reference
1.8 (1.1−3.1)

Reference
3.3 (1.4−8.0)
Reference
1.9 (0.9−4.1)
Reference
2.1 (1.2−3.7)

.007

.1

.009

CI, confidence interval; EPDS, Edinburgh Postnatal Depression Scale; EPDS-3A, 3-question anxiety-focused derivative of the EPDS; GAD-2, 2-Item Generalized Anxiety Disorder Questionnaire; OR,
odds ratio; PHQ-2, 2-Item Patient Health Questionnaire.
a Pandemic time (reference=prepandemic period); b Adjusted for ethnicity and income.

Zhang. Impact of COVID-19 on perinatal maternal depression and anxiety. Am J Obstet Gynecol MFM 2022.

Original Research
mother with their partner, extended
family, and healthcare professionals.31

It has been suggested that the
COVID-19 pandemic has magnified
social and economic inequalities for
mothers with mental health problems.45

As many of the OBS participants are
highly educated people in the upper-
income bracket, it is plausible that they
had more job and income stability dur-
ing the pandemic and, therefore, would
not have been as susceptible to this risk
factor during pregnancy as lower-
income women. However, social sup-
port is a major buffer for postpartum
depression and would have been a sig-
nificant factor for all new mothers dur-
ing the pandemic. Epidemiologic
studies have shown that the most
important and relevant predictors of
PMADs are job concerns, coping mech-
anisms, and resilience and adaptability
scores measured by scales, such as the
Connor-Davidson Resilience Scale.46

Future work could make use of this
scale in the pregnant population to
assist clinicians in the identification of
individuals at the highest risk of PMAD
in routine clinical care. Recent studies
have shown a lack of social support for
new mothers is associated with
increased psychological distress.47 Fur-
thermore, Kinser et al48 evaluated
maternal attitudes postpartum regard-
ing resources during the COVID-19
pandemic. Mothers reported feeling
“cheated” out of their postpartum
resources, such as doulas and early
child-rearing classes after receiving pre-
natal care during pregnancy. When we
accounted for income in the analysis,
the relationship between pandemic tim-
ing and both depression and anxiety
scores in the postpartum period became
even stronger.

Research implications
Women participating in the OBS have
the option to enroll their child into OBS
Kids, which collects early child
development information and biospeci-
mens from birth to 4 years. Future stud-
ies will assess whether maternal mental
health scores relate to child develop-
mental outcomes.

Strengths and limitations
A major strength of the current
research was the opportunity to
examine a study population recruited
from the same hospital both before
and during the pandemic. Additional
value was provided by the availabil-
ity of data at multiple perinatal time
points. The OBS continued recruit-
ment through most of the pandemic,
allowing the generation of a substan-
tial prenatal sample size for analysis.
A limitation was the relatively small
size of the postpartum group during
the pandemic. In general, question-
naire response rates are lower in the
postpartum period as new parents
are dealing with other challenges. In
addition, although we could continue
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following those already recruited and
to restart recruitment, there was an
unavoidable approximate 3-month
gap in recruitment. Another limita-
tion is that maternal mental health
was self-reported via questionnaires.
Ideally, these measures would be
verified with a thorough clinical
assessment. However, all the assess-
ments used were established, vali-
dated tools.

Conclusions
The perinatal period is a sensitive time
during which intrauterine exposures or
impaired parental caregiving can alter
the development of key infant organ
systems, leading to long-term effects on
neurologic and cardiometabolic func-
tions. In addition, PMADs can result in
stress for spouses or partners, affect
other children in the household, and
become a financial burden because of
impacting an individual’s ability to
work. Our study evaluated the associa-
tion of the COVID-19 pandemic with
PMAD, specifically perinatal anxiety
and depression at multiple time points
perinatally. Furthermore, our study
identified a significant increase in
depression and anxiety scores in the
postpartum period only. This observa-
tion highlights the need for increased
screening and treatment for PMAD in
the postpartum period as this pandemic
continues. &
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