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Abstract 

Introduction: The Covid-19 pandemic affects maternal health both directly and indirectly, and direct and indirect 
effects are intertwined. To provide a comprehensive overview on this broad topic in a rapid format behooving an 
emergent pandemic we conducted a scoping review.

Methods: A scoping review was conducted to compile evidence on direct and indirect impacts of the pandemic on 
maternal health and provide an overview of the most significant outcomes thus far. Working papers and news articles 
were considered appropriate evidence along with peer-reviewed publications in order to capture rapidly evolving 
updates. Literature in English published from January 1st to September 11 2020 was included if it pertained to the 
direct or indirect effects of the COVID-19 pandemic on the physical, mental, economic, or social health and wellbeing 
of pregnant people. Narrative descriptions were written about subject areas for which the authors found the most 
evidence.

Results: The search yielded 396 publications, of which 95 were included. Pregnant individuals were found to be at 
a heightened risk of more severe symptoms than people who are not pregnant. Intrauterine, vertical, and breastmilk 
transmission were unlikely. Labor, delivery, and breastfeeding guidelines for COVID-19 positive patients varied. Severe 
increases in maternal mental health issues, such as clinically relevant anxiety and depression, were reported. Domes-
tic violence appeared to spike. Prenatal care visits decreased, healthcare infrastructure was strained, and potentially 
harmful policies implemented with little evidence. Women were more likely to lose their income due to the pandemic 
than men, and working mothers struggled with increased childcare demands.

Conclusion: Pregnant women and mothers were not found to be at higher risk for COVID-19 infection than peo-
ple who are not pregnant, however pregnant people with symptomatic COVID-19 may experience more adverse 
outcomes compared to non-pregnant people and seem to face disproportionate adverse socio-economic conse-
quences. High income and low- and middle-income countries alike faced significant struggles. Further resources 
should be directed towards quality epidemiological studies.

Plain English summary: The Covid-19 pandemic impacts reproductive and perinatal health both directly through 
infection itself but also indirectly as a consequence of changes in health care, social policy, or social and economic 
circumstances. The direct and indirect consequences of COVID-19 on maternal health are intertwined. To provide a 
comprehensive overview on this broad topic we conducted a scoping review. Pregnant women who have symp-
tomatic COVID-19 may experience more severe outcomes than people who are not pregnant. Intrauterine and 
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Background
COVID-19, first documented in Wuhan, China at the end 

of 2019 [1], has rapidly spread across the globe, infecting 

tens of millions of individuals [2]. While sex-disaggregated 

data on severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) mortalities suggest it poses more severe 

health outcomes for men than women [3], there are con-

cerns that the disease could disproportionately burden 

women in a social and economic sense. Furthermore, it is 

a particularly salient question whether pregnant women 

are more susceptible to infection with SARS-CoV-2 or have 

more severe disease outcomes. Outside of direct infection, 

the impact of the pandemic and pandemic-control policies 

on healthcare infrastructure, societies, and the global econ-

omy may also affect maternal health. Pregnant women and 

new mothers are a unique population, with particular men-

tal and physical healthcare needs who are also particularly 

vulnerable to issues such as domestic violence. Finally, the 

impact of the COVID-19 pandemic is likely to be context-

specific, and differ depending on a variety of country-spe-

cific factors. A global pandemic is likely to only reveal its 

consequences after significant time passes, and literature 

published before or immediately after policies are imple-

mented may not capture all relevant outcomes. �e goal of 

this scoping review is to synthesize the current literature 

on both the direct consequences of contracting COVID-

19 during pregnancy and the indirect consequences of the 

pandemic for pregnant individuals and mothers, taking 

into account the myriad ways in which containment and 

prevention measures have disrupted daily life.

Methods
�is scoping review followed the framework outlined by 

Arksey and O’Malley [4], in order to map the existing lit-

erature on the direct and indirect impacts of COVID-19 

on maternal health, incorporating the following 5 stages:

Identify research question

How has the COVID-19 pandemic directly and indirectly 

impacted maternal health globally?

Identify relevant types of evidence

Literature published in English from January 1st, 2020 

to September 11, 2020 was included in the search. �e 

search strategy involved the algorithm used by the 

Maternal Health Task Force’s Buzz, a biweekly e-news-

letter presenting current research relevant to maternal 

health. Hand searches were conducted in PubMed using 

MeSH terms (see Additional file  1), along with broader 

searches of “COVID” and “corona” followed by the terms: 

“pregnant”, “maternal”, “women”, “reproductive”, “eco-

nomic”, “social”, “indirect”, “direct.” Google Scholar was 

also searched using these terms to capture grey litera-

ture, such as news articles and working papers that have 

not yet completed the peer review process. �is scoping 

review aimed to capture rapidly evolving evidence in a 

timely manner, including issues not yet addressed in well-

funded, epidemiological studies. �e snowball method 

of consulting sources’ bibliographies was used for cer-

tain articles to supplement referenced evidence. �e 

search strategy as outlined above was not registered with 

PROSPERO.

Study selection

Literature was included if published during the time 

frame outlined above and primarily assessed the direct 

or indirect effects of the COVID-19 pandemic on mater-

nal health. Search terms utilized did not directly address 

neonatal health, but publications on topics relevant to 

both populations (transmission, breastfeeding, mater-

nity care practices) were also included if returned by the 

search terms. Case reports, case series, qualitative stud-

ies, systematic and scoping reviews, and meta-analyses 

breastmilk transmission, and the passage of the virus from mother to baby during delivery are unlikely. The guidelines 
for labor, delivery, and breastfeeding for COVID-19 positive patients vary, and this variability could create uncertainty 
and unnecessary harm. Prenatal care visits decreased, healthcare infrastructure was strained, and potentially harm-
ful policies are implemented with little evidence in high and low/middle income countries. The social and economic 
impact of COVID-19 on maternal health is marked. A high frequency of maternal mental health problems, such as 
clinically relevant anxiety and depression, during the epidemic are reported in many countries. This likely reflects an 
increase in problems, but studies demonstrating a true change are lacking. Domestic violence appeared to spike. 
Women were more vulnerable to losing their income due to the pandemic than men, and working mothers strug-
gled with increased childcare demands. We make several recommendations: more resources should be directed to 
epidemiological studies, health and social services for pregnant women and mothers should not be diminished, and 
more focus on maternal mental health during the epidemic is needed.

Keywords: COVID-19, SARS-CoV-2, Maternal health, Newborn health, Maternal-child transmission, Mental health, 
Gender equity
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were included. As some publications included were sys-

tematic or scoping reviews or meta-analyses, there was 

some duplication in data on which publications were 

based. �e article containing the more complete descrip-

tion of the data was used for data charting. Sources were 

excluded if they consisted only of recommendations for 

future research. Predictive research was excluded if it 

consisted only of speculation referencing past epidem-

ics but included if based on quantitative methods. News 

articles, reports, and other grey literature were included 

if they contained quantifiable evidence (case reports, 

survey results, qualitative analyses).After reading full 

texts and synthesizing relevant evidence, literature was 

organized thematically. �emes were discussed and 

decided upon by all four authors. �emes that reflected 

potential impacts of COVID-19, but for which no quan-

titative evidence existed were excluded from the review. 

Of 200 peer-reviewed articles, 129 were excluded; 7 did 

not pertain to maternal health or COVID-19, 3 were 

responses to articles, and 199 were commentaries, edi-

torials, or practice guidelines which did not contain rel-

evant evidence. Of 196 articles from the grey literature, 

172 articles were excluded; 124 did not pertain to mater-

nal health or COVID-19, and 48 did not contain objec-

tive information. See Fig. 1 for a visual representation of 

inclusion and exclusion.

Chart the data

71 peer-reviewed articles and 24 publications from the 

grey literature were included from the original search. 

Two peer-reviewed articles that contradicted earlier find-

ings that were published after September 11, 2020 were 

added. Publications included represented a wide range of 

methodologies including case reports, case series, obser-

vational studies, letters to the editor, and news articles. 

�e authors developed a rubric of major themes that 

arose in the literature and recorded standard information 

including location, sampling method, and size of sample, 

and key findings of each study (see Table  1). An adap-

tive thematic analysis [5] was applied using the following 

steps. �e authors identified themes in the literature by 

a reading and discussing each article included. Articles 

were then coded independently by two authors. All four 

authors discussed each code and grouped codes into final 

themes.

Collate, summarize, and report results

Narrative descriptions of the evidence were written for 

each theme that the authors determined in the above 

stages. All authors reviewed descriptions for clarity and 

relevance and some themes were combined post hoc to 

improve readability and avoid redundancy.

Main text
Direct e�ects on pregnancy

During pregnancy, people undergo significant physi-

ologic and immunologic alterations to support and pro-

tect the developing fetus. �ese changes can increase the 

risk of infection with respiratory viruses for pregnant 

individuals and their fetuses. �us, pregnant individuals 

396

Publica�ons  

iden�fied 

200 

Peer-reviewed ar�cles

196 

Grey literature

129 ar�cles excluded

• 7 did not pertain to maternal 

health and/or COVID-19

• 3 responses

• 199 did not contain evidence 

(i.e. editorial, commentary)

95 

Publica�ons  
71 

Peer-reviewed ar�cles

172 ar�cles excluded

• 124 did not pertain to maternal 

health and/or COVID-19

• 48 did not contain objec�ve 

informa�on (i.e. opinion, 

specula�on) 

24

Publica�ons 

2 

Peer-reviewed ar�cles

upda�ng original finding

97 

Publica�ons

Fig. 1 Flowchart of literature selection
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and their children may be at heightened risk for infection 

with SARS-CoV-2 [2].

In general, pregnant individuals with COVID-19 do not 

seem to display more severe disease symptoms than non-

pregnant individuals. Most cases among pregnant people 

are asymptomatic or mildly symptomatic [6]. For symp-

tomatic cases, the most common clinical presentations 

included fever, cough, and dyspnea [7–11]. Laboratory 

findings consistently included lymphopenia, leukopenia, 

thrombocytopenia, and elevated levels of C-reactive pro-

tein and transaminases [7, 12–14]. Others reported an 

increased D-dimer level and neutrophil/lymphocyte ratio 

and a decreased white blood cell count [8, 9]. Chest com-

puted tomography (CT) scans revealed abnormal imag-

ing features, namely ground-glass opacities, in the lungs 

of pregnant individuals with COVID-19 [7, 10, 15], but 

the clinical significance of these imaging findings and the 

laboratory parameters is not clear.

Adverse outcomes resulting from maternal infection 

with SARS-CoV-2 during pregnancy are infrequent. In 

studies from January to September 2020, most cases of 

COVID-19 among pregnant individuals documented 

during surveillance in the United States did not progress 

to severe disease, and intensive care unit (ICU) admission 

involving mechanical ventilation was seldom required 

[6]. Results were similar in two studies of pregnant 

women admitted hospitals in China [7, 16]. However, 

recently two studies have contradicted these early results. 

A multicenter, retrospective case control study published 

in November 2020 compared pregnant women admitted 

in Philadelphia for severe or critical coronavirus disease 

to reproductive-aged nonpregnant women admitted for 

severe or critical coronavirus disease found that preg-

nant participants were more likely to be admitted to the 

ICU, to be intubated, to require mechanical ventilation, 

and were at increased risk of composite morbidity [17]. 

Similarly, an analysis of 400,000 women in the United 

States between 15 and 44 years of age with symptomatic 

COVID-19 published in October 2020 found that preg-

nant women were more likely to experience ICU admis-

sion, intubation, mechanical ventilation, and death [18].

Publications including data from a variety of contexts 

and designs found that the most commonly reported 

adverse outcome was preterm delivery [11–13, 19]; and 

increased prevalence of low birthweight and Cesarean-

section (C-section) delivery were also observed [10, 20]. 

Other obstetric complications and outcomes including 

maternal death, stillbirth, miscarriage, preeclampsia, 

fetal growth restriction, coagulopathy, and premature 

rupture of membranes were rare, but apparent [8]. Epide-

miological studies did not show that COVID-19 directly 

increased risks for these outcomes, although a study in 

London [21] suggests that stillbirths may become more 

common as a direct or indirect consequence of the pan-

demic. A prospective cohort study by Mendoza et  al. 

found that pregnant individuals with severe COVID-

19 may develop a preeclampsia-like syndrome with-

out abnormal ratios of soluble fms-like tyrosine kinase 

1 to placental growth factor (sFlt-1/PIGF) and uterine 

artery pulsatile index (UtAPI) scores typical of normal 

preeclampsia [22]. Placental infection with the virus 

was observed; however, these cases were largely asymp-

tomatic or mildly symptomatic [23, 24]. In a review of 

cases, Golden and Simmons hypothesized that these pla-

cental abnormalities were not a direct result of COVID-

19 infection [25].

Intrauterine transmission

�e literature on maternal–fetal transmission of SARS-

CoV-2 is highly speculative and requires additional 

evidence to confirm postulated mechanisms of trans-

mission. �us far, studies do not support intrauterine 

infection with COVID-19 resulting from vertical trans-

mission in pregnant individuals with clinically or micro-

biologically diagnosed cases of the virus during the third 

trimester [14, 26–28]. Few cases of neonatal infection 

potentially acquired in utero were observed. For example, 

samples from six pregnant women with COVID-19 and 

their neonates in Wuhan, China were tested, and SARS-

CoV-2 RNA was undetectable in samples of cord blood, 

throat and nasopharyngeal swabs, urine, feces, amniotic 

fluid, and placental tissue [14, 29, 30]. Yet, the reliability 

of these positive neonatal test results was questioned as 

tests were not performed immediately following deliv-

ery. Elevated IgM antibodies in neonates with SARS-

CoV-2 infection born to SARS-CoV-2-positive mothers 

were identified at two hospitals in Wuhan, China [31, 

32] However, Kimberlin and Stagno raised doubts about 

intrauterine transmission as IgM antibodies are too large 

to cross the placenta. Also, IgM assays used to diagnose 

congenital infection are often unreliable [33]. Low lev-

els of SARS-CoV-2 RNA were found in blood samples 

collected in two large cohort studies in Wuhan, China 

[34, 35]. �e occurrence of placental infection with the 

virus [23, 24] and the presence of COVID-19 antibodies 

in neonatal blood suggest some mechanism of vertical 

transmission [25].

Despite this, transmission of the virus through blood is 

questionable. Egloff et al. hypothesized that transcytosis 

(transcellular transport) of the virus, infected blood cell 

transport, and virus or infected cells in the cervicovagi-

nal compartment were unlikely avenues for transmission 

in most pregnant women with COVID-19. According 

to these data, the maternal–fetal transmission risk is 

probably very low, possibly under 1% following mater-

nal SARS-CoV-2 infection during pregnancy [36]. Yet, 
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it is widely recognized that further research involving 

larger population-based longitudinal studies is needed 

to determine the plausibility of incidental maternal–fetal 

transmission.

Labor and delivery

A few case series including an analysis of 108 births 

occurring in New York City, suggest no increased risk 

of infection for the neonate when birth occurs vagi-

nally. Despite early reassuring evidence that there is no 

increased risk of infection for the neonate when birth 

occurs vaginally [37], clinical guidelines differ in their 

recommendations on mode of delivery [38, 39].

Estimates of C-section rates among women infected 

with SARS-CoV-2 differed but suggest a potentially sig-

nificant increase in operative delivery. A systematic 

review conducted by Della Gatta et  al. reported that 

90.2% of women diagnosed with COVID-19 delivered 

via C-section [40] A systematic review by Zaigham and 

Andersson reported 91% of the women delivered via 

C-section [41] �is is similar to early estimates from 

Wuhan, China; Chen et al. found a C-section occurrence 

of 93% [42]. �e reasons for this practice are unclear, but 

it may be attributable to more aggressive management 

of labor and delivery during the onset of the pandemic. 

However, a recent analysis of women delivering at New 

York City hospitals between March 8 and April 2, 2020 

found C-section rates not higher than average (31.3% 

for women with confirmed COVID-19, compared to 

33.9% of those who tested negative) [43]. Some scien-

tists and healthcare providers speculated that C-section 

rates are reduced in LMICs due to indirect impacts of the 

COVID-19 pandemic on the healthcare system [44]. As 

of the completion of this paper, no evidence to support 

this exists.

Particularly in the beginning of the pandemic, hos-

pitals implemented policies regarding support persons 

and postpartum stays that isolated women during labor 

and delivery. A comprehensive review of care guidelines 

from international perinatal societies and institutions 

found that most either recommended no visitors or one 

asymptomatic support person, and expedited discharge 

was recommended by the American College of Obstet-

rics and Gynecology, the Catalan Health Service, and 

the Society for Maternal and Fetal Medicine [45]. Given 

the documented benefits of labor support [46], reducing 

access may increase the incidence of C-section delivery 

and decrease maternal satisfaction with labor and deliv-

ery experiences. Furthermore, expedited discharge may 

reduce the ability of healthcare providers to identify and 

treat postpartum complications.

Breastfeeding and infant contact

�e possibility of transmission of novel coronavirus 

through breast milk is unclear. �e published evidence on 

the presence of SARS-CoV-2 in breastmilk consisted of 

case reports and case series of postpartum women who 

tested positive for the coronavirus during pregnancy. 

Of milk samples collected from 37 women, the majority 

tested negative for SARS-CoV-2 [26, 32, 39, 47, 48], with 

the exceptions of Zhu et al. and Wu et al. who found one 

positive sample among 5 samples from 5 women [49], 

and among 3 samples from 3 women, respectively [37]. 

�ese preliminary findings suggested that transmission 

of SARS-CoV-2 through breast milk was unlikely.

Dong et al. reported the presence of IgG and IgA SARS-

CoV-2 antibodies in breast milk samples taken from a 

woman with a positive throat swab test for COVID-19 

[50]. �is suggested that breast milk could have protec-

tive effects against infection with COVID-19, though 

more evidence is needed for confirmation.

Public health and medical organizations released guid-

ance regarding breastfeeding for mothers with confirmed 

SARS-CoV-2 infection that weighed infection risk with 

the known and documented benefits of breastfeeding and 

early bonding. �e WHO and UNICEF recommended 

continued breastfeeding, rooming in, skin to skin contact, 

and kangaroo care utilizing infection control practices. 

Specifically, the “WHO recommends that mothers with 

suspected or confirmed COVID-19 should be encour-

aged to initiate or continue to breastfeed. Mothers should 

be counselled that the benefits of breastfeeding substan-

tially outweigh the potential risks for transmission.” In 

contrast, the Centers for Disease Control and Prevention, 

while encouraging the continuation of breastfeeding in 

general, stated, “temporary separation of the newborn 

from a mother with confirmed or suspected COVID-19 

should be strongly considered to reduce the risk of trans-

mission to the neonate” [51].

Mental health

Pregnant women and new mothers are more likely to 

experience mental illness than non-pregnant individuals 

[52]. Several COVID-19-related studies in India, China, 

and Italy of the intrapartum and postpartum periods 

considered clinically relevant anxiety and depression and 

their symptoms through self-reports and clinical assess-

ments. Additional maternal mental health issues includ-

ing substance use disorders and hostility aggression have 

yet to be studied in depth.

�e pandemic significantly impacted maternal mental 

health. Feelings of anxiety and depression were associ-

ated with maternal fear of vertical transmission of the 

virus to their infants, limited accessibility of antenatal 
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care resources, and lack of social support [53, 54]; these 

experiences also created a source of stress for pregnant 

and postpartum women without COVID [27, 55]. Social 

distancing and isolation/quarantine procedures imple-

mented during the pandemic increased risk of psy-

chological problems among pregnant women and new 

mothers [53–55].

During pregnancy, self-reported rates of clinically rel-

evant anxiety and depressive symptoms were higher 

among pregnant women relative to their retrospectively 

self-assessed pre-pandemic levels and when compared to 

non-pregnant individuals in a multicenter cross-sectional 

study performed in China by Y. Wu et  al. In the same 

study, thoughts of self-harm were also more frequent 

than before the pandemic [52]. Additionally, based on a 

small case series, Kotabagi et al. proposed a positive cor-

relation between both clinically relevant maternal anxi-

ety and depression and the number of COVID-19-related 

deaths in the population [56]. �e unpredictability of 

COVID-19, along with deprivation of social and family 

support, increased perinatal distress [57]. A global sur-

vey of pregnant and postpartum women by Koenen and 

colleagues found that 40% of women screened positive 

for post-traumatic stress disorder (PTSD); over 70% of 

women also reported clinically significant depression or 

anxiety [58]. �ese findings are highly plausible, but must 

be seen against the background that carefully controlled 

epidemiological studies are scarce. To establish time 

trends in psychiatric or trauma prevalence is notoriously 

difficult as the same population must be assessed with 

the same measures in the same setting before and during 

the crises.

�e postpartum period was less well-studied than the 

intrapartum period. Several authors speculated that lim-

ited health resources and increased prevalence of home 

deliveries without trained obstetric clinicians contributed 

to depression and distress among all pregnant women 

and new mothers [53, 59]. Jungari reasoned that height-

ened levels of clinically relevant depression likely arose 

from maternal fear of infection for both themselves and 

their infants, social isolation, and uncertainty surround-

ing viral spread, but empirical evidence was lacking [54].

Prenatal and postnatal care

�e COVID-19 pandemic required postponement of 

many non “essential” health services to prevent transmis-

sion within clinics, which led to significant reductions in 

the obtention of antenatal and postnatal care. In the US, 

an online survey of 4451 pregnant women found nearly 

a third reported elevated levels of stress, with alterations 

to prenatal appointments cited as a major reason for this 

elevation. [60]. A modelling study on the indirect effects 

of the pandemic in 118 LMIC estimated a reduction in 

antenatal care by at least 18%, and possibly up to 51.9%, 

and a similar reduction in postnatal care [61].

�is estimate was supported by countries’ changes in 

perinatal care guidelines [62]. A consultant Obstetrician 

and Gynecologist at the Lagos University Teaching Hos-

pital stated that those in early pregnancy were urged to 

come in once in eight weeks rather than once in four, and 

the number of antenatal care visits decreased from 10 to 

15 to an average of 6 [63]. Women also chose to forego 

visits due to lack of transportation, familial pressure 

to isolate, and personal fears of the virus [64]. Mater-

nal health workers, such as midwives in Kenya, Uganda 

and Tanzania, reported low numbers attending mater-

nal health clinics, and more women coming into hospi-

tals late, without sufficient antenatal care [65]. A survey 

by the Population Council sampling heads of households 

across five Nairobi urban slums found that 9% of partici-

pants forewent health services such as antenatal care and 

immunization/nutrition services for children [66]. Fur-

ther, a rapid gender analysis by CARE West Africa found 

consistent reports of false rumors about the virus and a 

general mistrust of health workers, leading to some men, 

especially in rural areas, forbidding their wives from 

seeking health services. In Mali, most female respondents 

said they were not accessing health services, out of fear 

of the virus and confusion about which services were still 

being offered [67].

A global, cross-sectional study of maternal and new-

born health professionals by Semaan et  al. found a sig-

nificant reduction in antenatal care services utilized as 

clinics reduced hours, number of visitors permitted, and 

in-person visits during pregnancy [68]. In some areas 

of the UK, women were provided with blood pressure 

machines and urinalysis sticks to conduct their own 

antenatal checks. Some antenatal care was offered via 

telemedicine, however this varied regionally. Respond-

ents from the UK expressed concerns about the impacts 

of reduced contact on the quality of maternity care, and 

participants in LMICs recognized women’s inadequate 

access to communication infrastructure, as telehealth 

was far more elusive in rural areas, particularly for 

women [69, 70].

Healthcare infrastructure

�e temporary closure of outpatient clinics during shel-

ter at home orders left many women without access to 

time-sensitive maternal and reproductive health care, 

from routine gynecological checkups to prenatal care 

to abortion. Classifying abortion care as “non-essential” 

severely restricted access regionally or nationwide in 

many countries during periods of lockdown [71, 72]. �e 

UN Population Fund estimates that if COVID-19 related 

disruption continued for 6 months, 47 million women in 
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114 LMIC will be unable to use modern contraceptives, 

and an additional 7 million unintended pregnancies will 

occur globally [73]. Beyond temporary measures, many 

clinics closed their doors entirely. By April, 5,633 static 

and mobile clinics and community-based care outlets 

closed across 64 countries, according to an International 

Planned Parenthood Federation survey of its national 

members [74]. Facilities that remained open were over-

whelmed, particularly in LMICs, where many hospitals 

were already overcrowded. Further, pregnant individuals 

in many LMICs, with particularly dire numbers in India, 

were turned away from hospitals or denied ambulances 

and forced to endure labor on the streets or at home [75, 

76]. To mitigate this, hospitals limited the number of peo-

ple per room and the duration of their stay and reduced 

postpartum stays. However, this mitigation could nega-

tively impact access to and quality of care.

Semaan et  al. revealed that many maternal and new-

born healthcare providers worldwide did not receive 

training in COVID-19 from their health facility, and 53% 

of participants in LMICS and 31% in HICs did not feel 

knowledgeable in how to care for a COVID-19 maternity 

patient; 90% of participants reported higher stress levels 

[68]. �is lack of training and confidence hindered qual-

ity of care, with the additional burden of staff and supply 

shortages. Supply chain breakdowns have left many facil-

ities without access to medications or blood products, 

which are critical to treating postpartum hemorrhage 

[70, 73, 74].

While some maternal deaths observed during the pan-

demic were directly caused by COVID-19, a significant 

portion may have been attributable to underlying fac-

tors. Using evidence from a case series of 20 COVID-

19-related maternal deaths, Takemoto et  al. proposed 

that inadequacy of the Brazilian healthcare system was 

responsible for Brazil’s high rate of maternal mortality 

[77]. In Brazil, antenatal care resources were already lim-

ited, and even fewer were available during the pandemic 

as many were repurposed for the care of COVID-19 

patients. Likewise, the system failed to address existing 

public health issues which increased the risk of mater-

nal mortality resulting from COVID-19 among pregnant 

individuals. Women and girls in Sub-Saharan Africa were 

also expected to experience significant secondary conse-

quences from the COVID-19 pandemic, leading to a rise 

in maternal mortality during the pandemic. [78].

Studies in both Nepal and the United Kingdom of preg-

nant individuals found the incidences of stillbirth and 

neonatal mortality were significantly higher during the 

pandemic period than the pre-pandemic period. �ose 

experiencing stillbirth and infant mortality did not show 

symptoms of COVID-19, suggesting these outcomes may 

instead be due to the reallocation of medical resources 

towards COVID-19 patients and the subsequent reduc-

tion in hospitalization for labor management and peri-

natal care visits [79, 80]. Likewise, another observation 

is attributed to reduced care: the consistent reductions 

in preterm birth were seen across various time windows 

surrounding the implementation of COVID-19 mitiga-

tion measures in different countries such as Netherlands, 

Ireland and Denmark [81] Authors discussed reduced air 

pollution and maternal stress during pregnancy as poten-

tial causal factors; however, a large minority of preterm 

births, was iatrogenic, suggesting healthcare provider 

behavior may be a contributing factor. When routine 

pre-pandemic care was offered, obstetricians may have 

induced delivery more often due to more close surveil-

lance of pregnancies, usually for maternal or fetal health 

concerns (e.g. following deviations in cardiotocogra-

phy). Delivery is more likely to be induced late-preterm, 

which in the study accounted for all of the prevalence 

differences [81]. Changes in care-seeking behavior and 

care availability due to the COVID-19 pandemic may 

in some contexts lead to potential improved outcomes 

(reduced preterm delivery), however, this may come with 

an increase in stillbirth. It is certainly is a major research 

challenge with potential lessons for obstetric care.

�e long-term impacts of the COVID-19 pandemic on 

maternal health were yet to be determined, but modelling 

studies indicated potentially grim outcomes particularly 

for LMICs. Weak healthcare systems in these countries 

were unable to mount the necessary response to the pan-

demic, which allowed the virus to spread rapidly [82]. 

�e public health and healthcare sectors in LMICs were 

chronically under-funded and under-resourced, leaving 

them ill-prepared to meet the demands of the pandemic 

and implement the response measures recommended by 

leading public health organizations [83]. �ese shortcom-

ings of the healthcare systems in LMICs threatened both 

the physical and mental health of pregnant and postpar-

tum people.

Gender equity in the workforce

�e social distancing and lockdown measures of the 

COVID-19 pandemic caused significant consequences 

for business sectors where interactions between indi-

viduals were frequent and often unavoidable. Women 

were over-represented in these industries; data from 

the UK Labour Force Survey revealed that approxi-

mately 46% and 39% of working women and men, 

respectively, were employed in critical sectors, while 

19% and 13%, respectively, were employed in locked-

down sectors [84]. Safety measures to reduce viral 

spread revealed that many jobs could be carried out 

remotely; however, certain essential positions required 

employees to continue to show up in-person and risk 
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exposure. While there was a lack of research on wom-

en’s role as essential workers, 2019 research by Boniol 

et al. found that women comprise 70% of the healthcare 

workforce worldwide [85]. A New York Times analy-

sis of US census data crossed with the federal govern-

ment’s essential worker guidelines also found that 1 in 

3 jobs held by women were designated as essential [86].

While working an essential job provided job security, 

it also increased the risk of SARS-CoV-2 transmission, 

particularly in the healthcare workforce, given the high 

contact nature of medical care, the higher risk individu-

als who sought it, and the lack of PPE many hospitals 

faced [87, 88]. Data show that women tend to bear a 

larger burden than men of addressing household needs 

and providing childcare [89]. �e burden of domestic 

work has increased during the Covid-19 pandemic. 

Approximately nationally representative survey data 

from Canada and Australia revealed the average Cana-

dian woman with children spent nearly 50 more hours 

per week on childcare during the pandemic than did 

the average man, and the average Australian woman 

with children spent nearly 43 more hours on childcare. 

Although this disparity in unpaid care work existed 

prior to the pandemic, childcare needs have increased 

for many households [90].

In LMICs, the majority of employed women worked 

in the informal sector, where they did not have access 

to services such as paid sick leave, maternity leave, or 

unemployment benefits [61, 91]. Data from UN Women 

has found that in Kenya, 60 percent of all job losses 

recorded since the crisis were held by women [92]. Fur-

ther, a rapid qualitative assessment by Hivos East Africa 

found that thousands of females, who are often the main 

household earners in East Africa, have been laid-off due 

to the pandemic [93], and surveys by Population Coun-

cil and World Vision International Cambodia found that 

a higher percentage of women than men have completely 

lost their income or earning potential [66, 94].

In several but not all HICs, women were still more 

likely to become unemployed during the COVID-19 cri-

sis. �e U.S. Bureau of Labor Statistics reported that in 

April 2020 alone, women accounted for 55% of the 20.5 

million jobs lost in America, and that job loss was more 

prevalent and occurred at a more rapid rate for women 

than men [95]. A study by Adams-Prassl et  al. on large 

geographically representative samples of individuals 

in the US, UK, and Germany found that in the UK and 

US, women faced a higher likelihood than men of losing 

their jobs or report lower earnings during the pandemic 

in comparable jobs, even when controlling for job char-

acteristics such as college degree [96]. Conversely, gen-

der did not serve as a significant predictor of job loss in 

Germany.

Domestic violence

Lockdown measures required individuals to stay inside 

for extended periods of time, and early data demon-

strated notable spikes in domestic violence (DV). Police 

data were consulted as evidence of increased violence, 

and surges in DV cases were noted in several countries 

[97–101]. In addition, DV hotlines and charities in many 

countries also experienced higher influxes of calls since 

January 2020 [97, 98, 100, 102, 103]. Non-representative 

surveys from Women’s Safety New South Wales and 

Foundation Lance d’Afrique Burundi revealed increased 

requests for help by survivors to female frontline workers 

[104, 105]. �e Chief Justice of Kenya announced that in 

the first two weeks of April alone, gender-based violence 

cases increased by over a third [78]. Similarly, data from 

India’s National Commission for Women shows that 

domestic violence complaints more than doubled after 

Prime Minister Modi announced lockdown on March 24, 

2020 [92].

�ere is a lack of representative epidemiological data 

on increased DV, and the existing data did not specify 

if the victims were pregnant or mothers. �e breadth 

of reported cases is alarming, and this increase in DV is 

expected to be detrimental to maternal health outcomes 

[105–107]. �e actual number of DV incidents is likely 

higher than reported as lockdown measures and fears 

of virus spread limited community support for women 

seeking freedom from abusers [101, 108, 109].

Discussion
�is study represents a comprehensive scoping review 

of the direct and indirect impacts of the COVID-19 pan-

demic on maternal health. By using broad search terms 

and inclusion criteria, we were able to review literature 

on social and economic impacts of the pandemic as well 

as the physical and mental health impacts. However, this 

study did not include literature in languages other than 

English, which likely skews results towards countries 

in which English is the primary language. It was diffi-

cult to locate published information on LMICs pertain-

ing to maternal health. We attempted to mitigate this by 

including grey literature and news articles from a variety 

of sources. Finally, while a scoping review methodology 

allowed us to rapidly synthesize literature, it does not 

represent as rigorous a process as a systematic review or 

meta-analysis.

While early results suggested otherwise, recent studies 

with large sample sizes utilizing control groups suggest 

that pregnant people experiencing symptoms of COVID-

19 are at higher risk of adverse outcomes than those 

who are not pregnant [17, 18]. Additionally, the non-

medical impact of the COVID-19 pandemic is already 

apparent in this vulnerable population. While short and 
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medium-term consequences of these impacts are emerg-

ing, the long-term consequences are currently unknown 

and will require careful research to be elucidated.

To date, studies of the effects of the COVID-19 pan-

demic have, perhaps understandably, given time con-

straints and availability of data, lacked rigorous methods. 

To adequately assess these effects, we require research 

that carefully controls for pre-COVID-19 levels of the 

different outcomes of interest (e.g. depressive symptoms, 

C-Section) and population characteristics (e.g. comor-

bidity, socio-economic status) to more validly assess 

time trends. While reducing the frequency of prenatal 

visits in high income countries (HIC) may not necessar-

ily be associated with worse birth outcomes, reducing the 

basic antenatal care in low- and middle-income countries 

(LMIC) is likely to impact maternal and neonatal health 

[110, 111]. Continued surveillance and reporting are 

critical to ascertain whether maternal mortality and mor-

bidity have increased during the pandemic and which 

populations were affected most severely.

�e Covid-19 pandemic has created a multitude of 

questions regarding the optimal policies to reduce the 

spread of SARS-Cov-2 while minimizing the unintended 

detrimental consequences to family wellbeing and gender 

equity. Salient among these are: in what circumstances 

should schools and daycares resume care and in what 

format? Which models of antenatal and delivery care 

produce optimal outcomes? Which economic relief poli-

cies protect gender equity in the workplace and family 

wellbeing? Heterogeneous and inconsistent application 

of policies and models for healthcare and childcare deliv-

ery both within and across countries, while potentially 

not ideal for pandemic response, provide a near-natural 

experiment that helps to explore these questions.

At the same time, policies impacting pregnant and 

parenting people have been implemented with little 

evidence. Several of these policies have the potential 

to significantly harm pregnant individuals’ health and 

undermine their rights. Most concerning are those that 

limit emotional support during labor and delivery, man-

date early infant separation, and shorten postpartum 

stays. While the clinical rationale behind high C-sec-

tion rates among pregnant individuals diagnosed with 

Covid-19 are unclear, these rates are alarming given that 

no evidence exists that C-section delivery lowers risk 

of transmission of SARS-CoV-2 or improves maternal 

health [81, 112].

�ese concerns lead us to provide several clear policy 

recommendations we believe either have sufficient evi-

dence to merit implementation or must be pursued 

because of ethical and human rights considerations. �e 

first two pertain to healthcare policy. Given the evidence 

on the paucity of severe outcomes from SARS-CoV-2 

infection in newborns, we urge the CDC to align with 

the WHO’s strong recommendation to keep the mother/

infant dyad together even if the mother has a confirmed 

infection of SARS-CoV-2. Precautions, of course, are 

warranted, but our opinion is that the overwhelming evi-

dence behind the benefits of early bonding and breast-

feeding outweigh the risk of infection in the newborn.

Second, whenever possible, healthcare organizations 

should consider the mental health impacts of any poli-

cies implemented to reduce risk of transmission. Early 

and convincing evidence currently exists that mater-

nal mental health issues have increased during the pan-

demic. Policies that limit or eliminate the ability to give 

birth with a support person present or that are likely 

to increase distress, potentially exacerbating underly-

ing mental health issues, should be avoided. With many 

healthcare organizations shortening postpartum hospital 

stays or providing postpartum visits through telemedi-

cine, there is also the risk that screening for postpartum 

depression or other mental health issues will be forgotten 

or glossed over. Healthcare providers should be vigilant 

of the increased mental health needs of their pregnant 

and parenting patients.

Finally, daycare and school closures are causing incred-

ible stress and destabilization to caregivers, especially 

women, who often bear the brunt of childcare duties. 

�ese closures along with other workplace related con-

sequences of the pandemic pose a serious threat to gen-

der equity in the workforce. Without serious mitigation 

through policy, this threat is potentially far-reaching. 

We strongly recommend that governments prioritize the 

resumption of schooling under safe conditions and child-

care when easing shelter in place or other pandemic-

related restrictions. Failure to do so is likely to worsen 

any short-term losses in women’s employment given 

women’s disproportionate burden of childcare, and to put 

vulnerable single-mother and low income households at 

risk of poverty and food insecurity.

Conclusion
While rigorous studies have not yet been conducted, 

early evidence from this scoping review shows that 

many of the social and economic consequences of 

the COVID-19 crisis likely affect women more than 

men. �e low risk of mother to child transmission in-

utero or via breast milk is well documented. It seems 

that pregnancy may constitute a particularly vulner-

able period for COVID-19, but this requires further 

confirmation through well designed and implemented 

research. An increased risk of distress and psychiatric 

problems during pregnancy and postnatally during the 

pandemic is likely, but also in this case high-quality evi-

dence is lacking. Likewise, a rise in the prevalence of 
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domestic violence is plausible and supported by several 

studies, but we need more representative data. Stud-

ies of maternal morbidity and mortality are also lack-

ing. Rigorous epidemiological studies must document 

the health impact of infection with SARS-CoV-2 dur-

ing pregnancy as well as the changes in health care 

service and accessibility and their impact on maternal 

health. �is review, however, provides good evidence 

that mothers with children are more likely to suffer job 

and income losses during the pandemic than men and 

women without children. Single mothers in particular 

are likely to suffer from food insecurity. �ese socio-

economic consequences for women are similar across 

many high- and low-income countries.
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