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Even under normal circumstances, the perinatal period is
already one of substantial biological, physiological, psychological,
and social changes. For example, pregnant women may be
more susceptible to and more significantly impacted by viral
diseases, as seen in the H1N1 influenza pandemic [swine
flu in 2009; (8, 9)], SARS-CoV [Severe Acute Respiratory
Syndrome identified in 2003; (10)] and MERS-CoV [Middle
East Respiratory Syndrome identified in 2012; (11)]. In addition,
pregnant women tend to be more susceptible to severe symptoms
if contracting a respiratory viral illness, increasing the risk of
adverse obstetric outcomes such as preeclampsia (12), preterm
delivery (13), and low birth weight birth (14). The backdrop
of a global pandemic is likely to exacerbate any inherent risks
of contracting a respiratory viral illness during the perinatal
period (15–18). Therefore, pregnant women and their newborns
have already been proposed as a special vulnerable group
requiring our priority and attention amidst the current COVID-
19 outbreak (15–20).

Mental Health During Pregnancy and
Postpartum Period
Mental health disorders are not uncommon during pregnancy
and the postpartum period, and studies estimate that the
prevalence rate of perinatal mood and anxiety disorders range
between 10 and 20% (21–24). In addition to universal challenges
experienced during the global pandemic, pregnant women are
likely to be affected by a unique set of additional challenges,
such as limited access to perinatal services and in-person family
support. In addition, constantly evolving understanding of the
potential risks posed by the novel virus may contribute to a
heightened sense of uncertainty about their own health and
the health of their newborn, which may intensify the level
of stress experienced during this critical time of transition.
One year into the pandemic, a growing body of perinatal
mental health studies have emerged, and with the onset of
new virus variants as well as the development of vaccines,
there is bound to be a greater influx of studies capturing the
mental health experience of women during pregnancy and the
postpartum period.

Summary of Obstetric and Neonatal
Outcomes During COVID-19
Considering that growing and fluctuating concerns about
adverse obstetric and neonatal outcomes may have been
inextricably tied to increased perinatal mental health risk
during COVID-19, we review perinatal mental health outcomes
in the context of key obstetric and neonatal outcomes that
have been documented to date. In this section, we draw
from comprehensive published guidelines detailing obstetric
and neonatal outcomes for practitioners and the general
public from leading sources (25–29) and summarize data
concerning symptoms and complications of maternal COVID-19
during pregnancy, mother-to-neonate transmission, Cesarean-
section delivery, premature birth, maternal/neonatal mortalities,
maternal-neonatal separation, and breastfeeding during COVID-
19. Our summary of obstetric and neonatal data is not

intended to be exhaustive but is rather aimed at providing
the context in which to understand current perinatal mental
health outcomes.

Symptoms and Complications of COVID-19 During

Pregnancy
While most pregnant women infected with COVID-19 were
asymptomatic (25), fever, mild cough, and dyspnea were the
most reported symptoms of COVID-19 during pregnancy.
Most frequent pregnancy complications included gestational
diabetes, preeclampsia, and premature rupture of membranes.
According to an interim report from the United Kingdom (UK)
Obstetric Surveillance System (UKOSS) national cohort study
comparing pregnant and non-pregnant women with COVID-
19, pregnant women were more likely than their non-pregnant
counterparts to be hospitalized, to be admitted more frequently
to the intensive care unit (ICU) and to require greater use
of mechanical ventilation (30). Maternal race and ethnicity
have received attention in relation to risks and complications
associated with COVID-19. In UK, women hospitalized with
symptomatic COVID-19 infections were more likely to be
Black, Asian, or another ethnic minority (25). Non-Hispanic
Asians reported more frequent ICU admissions compared to
all pregnant women. Cohort studies in the United States (US)
also reported disproportionate risk based on race and ethnicity,
with increased risk for ICU admission noted among non-
Hispanic Asian pregnant women and non-Hispanic Native
Hawaiian/Pacific Islander pregnant women (31). In addition, a
significantly higher infection rate was observed among Hispanic
pregnant women compared with non-Hispanic White pregnant
women (18.1 vs. 9.4%) (32). Age was also a significant factor,
with women aged 35–44 reporting more frequent hospitalization,
ICU admission, mechanical ventilation, and death compared to
women aged 15–24 (30).

Mode of Delivery
Data from the US Center for Disease Control and Prevention
(CDC) suggested that of 11,764 deliveries that took place over a
period fromMarch 29th, 2020 to February 10th, 2021, 7,279 were
vaginal while 3,492 were C-sections (30%) (33). The C-section
rates during this period is roughly similar to averge rates (31%)
reported in pre-pandemic years (34). It is advised that the mother
with suspected or confirmed COVID-19 deliver in an obstetric
unit and a discussion weighing the benefits and costs of elective
C-section or induction of labor take place should a pregnant
mother test positive for COVID-19 (25). This aligns with WHO’s
recommendation that C-sections only be done when medically
justified (35). Elective C-sections of women with suspected or
confirmed COVID-19 should remain the lowest priority on the
operating list (25). Furthermore, if mother is COVID-19 positive
and an emergency C-section is required, the mother and her
family are advised to wear proper personal protection equipment
(25) during delivery and while at the hospital.

Neonatal Prematurity
Guidelines have reported on the prevalence of premature birth
during the COVID-19 pandemic and addressed the issue of
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neonatal intensive care unit (NICU) admission. Pregnant women
testing positive for COVID-19 may be at an increased risk
for preterm birth (29). The risk rises in those women who
are symptomatic (25), and furthermore in those with severe,
compared to mild, COVID-19 symptoms (36). UK surveillance
data indicates that preterm births in women with symptomatic
COVID-19 are to be two to three times higher (30) than the pre-
pandemic preterm birth rate of 7% in the UK (37). However,
recent surveillance data from the US reported 1,131 preterm
births (compared to 8,331 term births) betweenMarch 29th, 2020
and February 10th, 2021 (33), consistent with the pre-pandemic
global preterm prevalence rate of 10% (38). If mothers pose a risk
of transmitting COVID-19 to their preterm infant, it is currently
understood that it may be necessary to separate mother and her
newborn (39).

Mother to Fetus/Neonate Transmission
A major concern since the start of the pandemic has centered
around whether the virus can be transmitted from mothers with
COVID-19 to the fetus/neonate during pregnancy or delivery.
The current advice suggests that infants born to mothers with
confirmed COVID-19 be treated as having been potentially
infected (39), and that certain precautions be taken if mothers
are currently positive for COVID-19 (e.g., temporary separation
from infants and the use of a breast pump to avoid the spread of
droplets while being in close contact with their infant). Regarding
breastfeeding, long-term benefits are understood to outweigh
the potential risk of transmission (25). To date, active virus has
not been found in samples of breastmilk (35). Furthermore,
surveillance data from the US found that only 60 of 1,506
infants of mothers with confirmed COVID-19 tested positive for
COVID-19, while 1,436 infants tested negative (33), suggesting
low risk of mother-to-neonate transmission. Two studies have
further reported no evidence of vertical transmission (36, 40),
while one study found placental abnormalities in mothers with
COVID-19 (41). In sum, the currently available data suggests
that the rate of infection of COVID-19 from mother to infant is
low, and studies are currently unable to conclusively determine if
the neonate’s positive COVID-19 status has been due to vertical
transmission, or if the virus was contracted post-delivery.

Maternal and Fetal/Neonatal Mortalities
Currently available data report a low rate of deaths among
pregnant mothers with COVID-19; however, the risk of death
increased if women had symptomatic COVID-19 requiring
hospitalization (25). Two studies reported on causes of maternal
death, including pre-existing conditions, obstetric complications,
and respiratory complications due to COVID-19 (42, 43). The
UKOSS study reported no difference between pregnant and
non-pregnant women in the risk of death due to COVID-
19 (30). In the US, Black and Hispanic pregnant women
had disproportionate rates of death associated with COVID-19
infection compared to other racial and ethnic groups (39).

Mother-Neonate Separation and Breastfeeding
As a result of the rapid spread of COVID-19 and the
limited understanding of the specific mechanism of transmission

at the start of the pandemic, interim guidelines by the
American Academy of Pediatrics (AAP) and CDC recommended
temporary separation of mother and neonate following delivery,
potentially disrupting skin-to-skin and breastfeeding practices
(44, 45). Some sounded the alarm for an urgent need for perinatal
mental health specialists in the NICU during and after the
pandemic (46), due to the additional stress that the separation
and NICU admission can place on mothers and infants (46–
48). Updated guidelines proposed by WHO (28) and RCOG (25)
now advise against routine separation and encourage mother-
to-infant contact, though shared decision making between the
mother and the medical team is crucial and should be reviewed
on a case-by-case basis (25, 29).

Concerns about compromised breastfeeding practices during
the pandemic have been raised (49–51). Recommendations
early in the pandemic advised against mothers with
suspected/confirmed COVID-19 to breastfeed, unless their
breastmilk tested negative for COVID-19 (52). Recent guidelines
support breastfeeding in mothers with and without COVID-19,
suggesting that benefits of breastfeeding outweigh any potential
risks of transmission through breastmilk. Guidelines provide
recommendations on minimizing the risk of transmission
during breastfeeding, such as washing hands thoroughly before
feeding or expressing milk, wearing a face covering while feeding
the infant, or having a healthy family member feed the infant
(25, 29).

Current Study
Our aim in the present study is to provide a systematic review
of mental health outcomes in pregnant and postpartum women
during the COVID-19 pandemic in the context of key neonatal
and obstetrics guidelines as summarized above. Much of the
available data on perinatal mental health outcomes have focused
on depression and anxiety symptoms and we review this data
with a special attention to protective and risk factors.

METHOD

Identification and Selection of Studies
We selected published studies that had a primary focus on the
impact of COVID-19 and measured a specific mental health
outcome using validated measures. We included studies with
a primary population of pregnant women (at any stage of
pregnancy) and women up to 1.5 years postpartum.We excluded
studies not written in English, case studies or case reports of
< 10 participants, guidelines or proposals of patient care and
management, or studies that did not measure a mental health
outcome using a validated measure.

Literature Search Strategy
A literature search was conducted on January 31st, 2021.
Selected search engines included Embase, Medline and
PsycInfo. Search strategies included keywords pertaining to
the COVID-19 pandemic (novel corona, SARS 2, SARS COV-
2, corona, coronavirus). These terms were combined with
terms relating to pregnancy (perinatal, neonatal, intrapartum,
postpartum, postnatal, mother) and terms related to mental
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FIGURE 1 | PRISMA flow diagram of the systematic search (53).

health (depression, anxiety, mental health, well-being). Complete
search strategies for each database are provided in Appendix 1

of Supplementary Material.

Data Extraction
After duplicates were removed, articles underwent title and
abstract screening (BJ, UI, HH). All selected full-text articles were
then individually read and designated information was retrieved
(BJ, UI, HH). Results from the screening process are presented
in a PRISMA flow diagram (Figure 1) (53). A total of 1,126
articles were identified from the search engines. Following an

initial title and abstract screening of 1,086 articles and excluding
784 records, 302 full-text articles were retrieved and assessed for
eligibility, and 221 were excluded further, resulting in 81 articles
reporting perinatal mental health outcomes during COVID-19.

A coding protocol for all articles was used to extract and
categorize the following information: (1) title, authors, and year
of publication; (2) study characteristics (country of origin, study
period, recruitment method, participant characteristics, sample
size, study design); (3) comparison group (e.g., before vs. during
pandemic, within-group comparisons); and (4) primary mental
health outcomes and risk/protective factors.
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Assessment of Risk of Bias
To evaluate risk of bias, we used a modified version of the
Newcastle-Ottawa Scale [adapted for cross-sectional studies;
(54)], which evaluates studies in terms of selection of groups,
comparability of groups, and outcome assessment. Scores range
from 0 (highest bias) to 9 points (lowest bias). Before performing
quality assessment, the criteria for evaluation were thoroughly
discussed between three raters (UI, BJ, HH) to develop a common
understanding. Ratings for each study was determined by two
raters (BJ and HH), and any uncertainties concerning study
quality were resolved through discussions between all raters (BJ,
HH, UI).

RESULTS

Study Selection
A total of 81 studies met our criteria outlined above. Of the
81 studies (N = 132,917 women), 55 studies included pregnant
women only (n = 95,353), 13 studies included both pregnant
and postpartum (up to 1.5 years) women (n = 25,834), and 13
studies included postpartum women only (n = 11,730). Study
characteristics and main findings of all studies are summarized
in Tables 1–9.

Perinatal Mental Health Outcomes
We divide our results into studies reporting the following: (1)
prevalence of mental health outcomes in pregnant or postpartum
women during the COVID-19 pandemic (Table 1), (2) mental
health outcomes in pregnant or postpartum women before vs.
during the COVID-19 pandemic (Table 2), (3) mental health
outcomes in pregnant or postpartum women with vs. without
COVID-19 (Table 3), (4) mental health outcomes in pregnant
vs. non-pregnant women during the COVID-19 pandemic
(Table 4), (5) perinatal mental health outcomes during COVID-
19 as a function of pregnancy-related factors (e.g., stages of
pregnancy/postpartum or parity) (Table 5), (6) perinatal mental
health outcomes during COVID-19 as a function of cultural
or geographical factors (Table 6), (7) perinatal mental health
outcomes during COVID-19 as a function of depression or
anxiety severity (Table 7), (8) perinatal mental health outcomes
during COVID-19 as a function of factors not examined
elsewhere (Table 8), and (9) modeling or intervention studies
of perinatal mental health outcomes during the COVID-19
pandemic (Table 9).

Prevalence of Mental Health Outcomes in Pregnant

or Postpartum Women During COVID-19
Eighteen of the 81 studies reported on the prevalence of mental
health outcomes in pregnant or postpartum women during
the pandemic (Table 1). Sixteen studies reported on moderate
to severe symptoms of depression and/or anxiety in pregnant
or postpartum women during the pandemic, with prevalence
rates ranging between 20 and 64% (55–70, 132). One study
reported that around 14% of their sample of pregnant women
had elevated anxiety during the pandemic, which was higher than
that observed in pregnant or non-pregnant population prior to
COVID-19 (71). In contrast, another study reported more than

1/3 of their sample of pregnant women had elevated depression
and anxiety yet indicated that these were comparable prevalence
rates to their pre-pandemic population (56).

Mental Health Outcomes in Pregnant or Postpartum

Women Before vs. During COVID-19
Nineteen of the 81 studies compared mental health outcomes in
pregnant or postpartum women before and during the pandemic
(Table 2). Eleven of these studies reported elevated levels of
clinically significant mental health symptoms such as depression
and anxiety in pregnant or postpartum women during the
COVID-19 pandemic (72–77, 81, 86, 88–90). Three studies
specifically asked pregnant and postpartum women to report
their symptoms during the pandemic as well as to retrospectively
report their symptoms before the pandemic. These studies
generally report higher levels of depression and anxiety during
the pandemic (75), with one study showing that changes in pre-
to post-COVID-19 pregnancy-related anxiety were associated
with an increase in the number of COVID-19-related stressors
(81) and another study documenting higher rates of trait
anxiety specifically in the case of high-risk pregnancies (86).
Higher acute stress was documented in mothers delivering
during compared to before the pandemic (78, 79), which was
in turn related to increased symptoms of Post-Traumatic Stress
Disorder (PTSD) and challenges with mother-infant bonding
and breastfeeding (79). Additionally, trauma-related symptoms,
including PTSD and dissociative symptoms, as well as thoughts
of self-harm, were higher in pregnant women during compared
to before the pandemic (73, 88). Postpartum mothers tended to
report increased problems in bonding with their infant during
compared to before the pandemic (87).

In contrast to studies that reported increased mental health
symptoms during compared to before the pandemic, four studies
(80, 82, 85, 87) reported decreased clinically significant depressive
symptoms in pregnant women during the pandemic or shortly
after the onset of the pandemic (80). An additional study (83)
reported no difference in depressive symptoms between pregnant
women before and during the COVID-19 pandemic. Two studies
(84, 85) found that their sample of pregnant women had
higher mood during compared to before the onset of COVID-
19 community restrictions; a later study by the same research
group found that pregnant women living in lower socioeconomic
areas reported significantly fewer depressive symptoms after
restrictions were imposed (84).

Mental Health Outcomes in Pregnant or Postpartum

Women With vs. Without COVID-19
Three studies examined mental health outcomes in pregnant
and postpartum women with confirmed positive COVID-19
diagnoses (55, 91, 92) (Table 3). Women who delivered during
the pandemic with positive COVID-19 diagnosis had depression
and anxiety that rose to a maximum at the height of the
pandemic, and then decreased as more COVID-19-related
information and guidelines were made public (92). Similarly,
asymptomatic pregnant women with positive COVID-19 showed
increased depression compared to those with negative COVID-
19, a pattern which extended to the early postpartum (91). In
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