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Evidence suggests that pregnant women who test positive for
COVID-19 may develop more severe illness than non-pregnant
women and may be at greater risk for psychological distress. The
relationship between COVID-19 status (positive, negative, never
tested) and symptoms of depression was examined in a survey
study (May to September 2020) of pregnant women (1 = 869).
Pregnant women who reported testing positive for COVID-19
were significantly more likely to report depressive symptoms
compared with women who tested negative (P =0.027) and
women who were never tested (P = 0.005). Findings indicate that
pregnant women who test positive for COVID-19 should be
screened and monitored for depressive symptoms.
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During the COVID-19 pandemic, pregnant women around the
world are reporting increased levels of distress due to lack of
access to healthcare, social isolation and sleep loss.'™ Rates of pre-
natal depression have significantly increased in pregnant women
during the pandemic.*” Prenatal psychological distress — in particu-
lar, maternal depression - is a key risk factor for adverse maternal
and neonatal health outcomes.*”

Recent evidence suggests that pregnant women with
COVID-19, as a consequence of the virus, are more likely to
develop more severe illness compared with age-matched women
who are not pregnant.8 For instance, pregnant women with
COVID-19 are more likely to be admitted to hospital, to be admitted
to intensive care and to be intubated,® which can create an even
greater risk of pregnancy complications in this population.
Pregnant women who test positive for COVID-19 may experience
higher levels of depressive symptoms, putting them and their
infants at higher risk of adverse outcomes.

In the present study, we conducted an international survey to
examine prenatal depression from May to September 2020 during
the COVID-19 pandemic. Pregnant women completed question-
naires to assess depressive symptoms and COVID-19 status, as
well as demographic information. Our central hypothesis was that
pregnant women who tested positive for COVID-19 would be at
greater risk of depressive symptomatology in comparison with preg-
nant women without COVID-19, adjusting for demographic
variables.

Method

A prospective online survey study of English-speaking pregnant
women was conducted during May to September 2020. Women
were recruited online using advertisements on social media from
Canada, USA, UK, India and other countries. Women were asked
whether they had been tested for COVID-19 and whether the test
was positive or negative. Pregnant women were enrolled (N=
1185). Complete data were available for 869 women (73%); 18
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women reported they had tested positive, 133 reported they had
tested negative and 718 reported that they had not been tested for
COVID-19 (Table 1).

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human subjects were approved by the Research Ethics
Board at Western University (REB #115810), which approved the
study, and all participants provided written informed consent.

Self-reported data on COVID-19 status (positive, negative,
never tested) were collected. Depressive symptomatology was
assessed using the Edinburgh Perinatal/Postnatal Depression Scale
(EPDS). The EPDS is a self-report questionnaire that includes ten
items relating to common symptoms of depression.9 Participants
rate each item on a scale from 0 to 3 points to indicate the presence
and frequency of their symptoms over the past 7 days.” The total
score for the EPDS is a sum of the raw score of each item, where
a higher score is indicative of more frequent and severe symptoms.9
Scores greater than 13 on the EPDS are indicative of probable clin-
ical depression.’

Statistical analyses were conducted using SPSS (v. 26, IBM
Armonk, NY, USA). The prevalence of depression (i.e. EPDS
scores <13 v. >14) based on COVID-19 status (positive [n=18] v.
negative [n=133]; positive [n=18] v. untested [n=718]) was
examined using logistic regression. Total EPDS scores among the
pregnant women were examined using a general linear model
based on COVID-19 test status (positive, negative, untested). Both
logistic and linear regression models were adjusted for age, educa-
tion level, gestational age, country and survey completion month.

Results

The prevalence of depression was significantly higher in women
who reported testing positive for COVID-19 compared with
women who tested negative (adjusted odds ratio[aOR] =4.34,
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Table 1 Characteristics of pregnant women who tested positive or negative, or who were not tested for COVID-19
Total COVID positive COVID negative Untested
(n=869) (n=18) (n=133) (n=718) P-value
Country, % (n) <0.001*
Canada 19.6 (170) 0(0) 14.3 (19) 21.0 (151)
USA 31.9 (277) 16.7 (3) 51.9 (69) 28.6 (205)
UK 20.7 (180) 5.6 (1) 14.3 (19) 22.3 (160)
India 12.3(107) 66.7 (12) 7.5(10) 11.8 (85)
Other? 15.5 (135) 11.1(2) 12.0 (16) 16.3 (117)
Scale completion
Month, % (n)
May 28.0 (243) 5.6 (1) 9.8 (13) 31.9 (229) <0.001*
June 5.2 (45) 0(0) 3.0 (4) 5.7 (41)
July 61.7 (536) 94.4 (17) 82.0 (109) 57.1 (410)
August 5.2 (45) 0 (0 53(7) 5.3 (38)
Age, years, Mean [s.d.] 30.60 [5.15] 26.67 [4.33] 30.28 [5.84] 30.76 [4.10] 0.003*
Gestational age at scale completion, weeks, mean [s.d.] 24.20[9.70] 14.56 [10.25] 24.05 [10.64] 24.48 [9.40] <0.001*
Education level’, mean [s.d.] 18.5[2.5] 19.8 [2.3] 18.52.2] 18.5[2.6] 0.08
Edinburgh Perinatal Depression Scale
EPDS total score mean [s.d.] 11.22 [5.82] 16.99 [4.80] 11.73 [5.71] 10.98 [5.79] <0.001*
Depression©, % (n) 35.3 (307) 77.8 (14) 39.8 (53) 33.4 (240) <0.001*
a. Other countries included South Africa, the Philippines, Brazil, Croatia, Italy, Fiji and 43 other countries.
b. Years of education: 18, graduate degree; 21, postgraduate/professional degree.
chEPDS_ scb%r\% >14; probability values provide results using one-way analysis of variance for continuous measures and y>test for categorical measures. Statistically significant results are
o

95% CI =1.18-15.90, P=0.027), as well as compared with untested
women (aOR =5.31, 95% CI = 1.66-16.94, P = 0.005), adjusting for
age, education level, gestational age, country and survey completion
month.

COVID-19-positive women had higher total scores on the
EPDS compared with women who tested negative (B=0.62, 95%
CI=0.14-1.13, P=0.01) and compared with the group of women
who were not tested for COVID-19 (B =0.74, 95% CI =0.26-1.21,
P =0.002), both after adjustment for covariates. Results were main-
tained after a pairwise Bonferroni correction for multiple
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Fig.1 COVID-19 status and EPDS scores in pregnant women. EPDS
scores for pregnant women who reported testing positive or
negative, or who were not tested for COVID-19. Women who
reported testing positive for COVID-19 had higher EPDS scores than
women who reported testing negative (P = 0.038, 95% Cl 0.02-1.24)
or untested women (P = 0.007, 95% CI 0.16-1.32). No statistically
significant differences between pregnant women who

reported testing negative for COVID-19 and untested women (P =
0.81, 95% CI -0.34-0.13) were evident. Values represent the
estimated marginal means of EPDS scores, adjusted for age,
country of residence, education, survey completion month and
gestational age at survey completion. P-values are Bonferroni
corrected (pairwise) for multiple comparisons. Error bars

reflect s.e.m. *P <0.05, **P < 0.01, n.s. (not significant).
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comparisons. The associations of COVID-19 test status with
EPDS scores are shown in Fig. 1.

Discussion

Mental health is a key predictor of maternal health during preg-
nancy, neonatal outcomes and offspring development.'® Pregnant
women who reported testing positive for COVID-19 had signifi-
cantly higher rates of depression compared with untested women
and those who reported testing negative. Although analyses were
adjusted for gestational age, women who reported testing positive
for COVID-19, were assessed early in their pregnancies, and they
indicated they experienced greater depressive symptoms, given
the potential unknown outcomes associated with maternal illness
and fetal outcomes.

Limitations of the current study included that COVID-19 diag-
nosis status was based on self-report, women were not recruited
based on COVID-19 test outcome status, the study only assessed
depression and no other mental health indicators, the data were col-
lected at one time point during pregnancy, and the sample size of
women who reported testing positive for COVID-19 was small.
Data were obtained from a large heterogenous population of preg-
nant women, and although we adjusted for demographic and peri-
natal factors, the groups based on COVID-19 status were
unbalanced with respect to the women’s country of origin; therefore,
our results may be limited in terms of their generalisability. An add-
itional consideration for our online study is that access to the inter-
net and computers may have limited our sample to mainly include
individuals from higher socioeconomic backgrounds. Future case-
control studies are needed to further explore maternal depression
and COVID-19 status. These studies would permit the comparison
of women with a positive diagnosis with women who tested negative
or were not tested who were from the same environment and faced
comparable restrictions, as well as comparable access to antenatal
care, given that these practices have differed internationally."'

Pregnant women who test positive for COVID-19 are in need of
screening and monitoring for depression, as well as timely treatment
in order to optimise outcomes for them and their families. Future
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research examining other mental health indicators in pregnant
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