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Editorial on the Research Topic
Inequalities in COVID-19 healthcare and research affecting women
This Research Topic, Inequalities in COVID-19 Healthcare and Research Affecting Women,

presents a rich collection of articles from all over, including Africa, Asia, Australia, North

America, and Europe. The Topic is a compilation of various articles addressing diverse

topics such as gender gaps, violence against women, gender bias in research, postpartum

care, accessibility to services, and so on, with a basket of policy options and

recommendations.

The current COVID-19 pandemic is no exception, as women are disproportionately

affected by the global crisis. Therefore, building fair, sustainable, and healthy societies

requires understanding and attention to the impacts of both sex and gender on health

outcomes. Although the lockdowns and stay-at-home orders are critical in limiting and

preventing COVID-19 spread, they devastate vulnerable groups such as women and girls

for gender-based violence (GBV). Besides, preventive confinement practices exacerbate

many causes of or contributors to violence against women and girls (1). Additionally,

COVID-19 has revealed that women are underrepresented in ongoing COVID-19

research publications, in the governance of epidemic management, and as authors of

COVID research (2). In the same context, it was also highlighted that women are

generally underrepresented as research participants in COVID research, and pregnant

women were frequently excluded from research (3).

Despite the World Health Organization’s (WHO) Executive Board recognizing the need

of including women in decision-making for pandemic planning and response, women’s

representation is inadequate in COVID-19 policy domains at both national and global

platforms. COVID-19 policy domains (4). The COVID-19 pandemic has disrupted
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especially the sexual and reproductive health services globally,

resulting in many unwanted pregnancies, stillbirths, and maternal

and neonatal deaths with negative impacts on mental health

outcomes for women. Chattu et al. have highlighted that digital

health equity must be included in health policies, particularly in

remote areas to address equity, access, and affordability (5).

Therefore, as argued by Singh et al. achieving equity and equality

remains a bigger challenge (6), highlighting the pursuit of the

WHO’s principle, “No one is safe until everyone is safe” (7). Given

this context, this Research Topic contains a total of 11 articles has

4 original articles, 2 brief research reports, 3 reviews, one opinion

piece and one perspective, which are summarized below.

A study by Ahinkorah et al. highlighted the alarming statistics

of gender inequalities in Sub-Saharan Africa and discussed various

strategies to mitigate them and improve services for women and

girls. To overcome household, educational, work/employment,

and housing inequities, the authors emphasized that these

interconnected disparities require broader policy actions to

improve the current burden faced by many women. The review

concludes to avoid/discourage attending mass gatherings and

ensure face-masking with non-medical cloth-like masks, which

are low-cost preventive measures to prevent the virus’s spread

among women.

Another study from northeast India by Padhye et al. addressed

the challenges of accessing maternal health care amid the COVID-

19 pandemic. In this explorative study through purposive sampling,

the data was collected through telephonic interviews among

pregnant women, health care providers, and the members of the

village health sanitation and nutrition committees. The study

found that women were spending out-of-pocket for some

essential services despite accessing public health facilities. They

further concluded that the major challenges, such as lack of

transport facilities and medicines, resulted in a high proportion

of Caesarian section deliveries and stillbirths. This study

emphasized health systems’ preparedness and strengthening of

community health centers to ensure affordable and quality,

uninterrupted maternal health care services.

Similarly, another Indian study by Josyula et al. highlighted

their work through the global consortium “Accountability for

Informal Urban Equity” (ARISE). This study explored

participants’ lived experiences of health-seeking behaviour,

healthcare recourse, and the well-being aspects among the

women waste pickers who belong to a marginalized community

in urban India. The study highlighted the intersectionality of

various factors such as gender, socioeconomic factors, cultural

contexts, and other potential occupational hazards these women

may face and provided specific recommendations to ensure

healthcare access, safety and security.

Khan and David have addressed the growing rates of intimate

partner violence in Trinidad and Tobago, a twin island in the

Caribbean region. The paper highlighted that the COVID-19

pandemic created a milieu which is conducive to domestic

violence surge as there is already an existing high prevalence rate

aggravated due to confinement and possibly other lifestyle factors

such as increased consumption of alcoholic products and other

drugs by the males at home. Besides, they also cited that women
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suffering from domestic violence or abuse may be less inclined to

seek care at a hospital because of fear of COVID-19 infection.

Eventually, a social distancing strategy, albeit essential to prevent

virus spread, may exacerbate the violence and keep it hidden. The

authors emphasized that health care providers must tactfully

screen for domestic violence during virtual encounters/

telemedicine platforms by using safe words and trying to dissuade

perpetrators by creating a supportive environment for women.

Salter-Volz et al. from the United States, have reported on the

sex and gender bias in research related to COVID-19 clinical case

reports during the pandemic. Their bibliometric analysis concluded

that the majority (61%) had male first authors, and the case reports

with male last authors were more likely to describe male patients.

However, the reports with female last authors were more likely

to include both sexes, highlighting potential biases in

disseminating clinical information via case reports. This study

also explores the inextricable influences of both sex and gender

biases within the domain of biomedicine.

Another interesting German study by Liu et al. on the

molecular and physiological aspects of the SARS-CoV-2 infection

among pregnant women highlighted the possibility of in-utero

transmission of the virus based on the evidence from placental

infection and expression of viral entry receptors at the maternal-

fetal interface. The researchers added that SARS-CoV-2 could

further damage the placenta, cause maternal systemic

inflammation, and hinder access to healthcare services during the

pandemic.

This Research Topic also included the role of sex and gender in

vaccine research and, in this context, the review by Vassallo et al.

has highlighted the failure to recognize important sex and gender

implications on the efficacy, safety, and implementation are

detrimental for the global vaccine rollout in controlling the

COVID-19 pandemic. The review concluded that there were

missed opportunities to apply a sex and/or gender-sensitive lens

in developing COVID-19 vaccines. Further, they emphasized

improving data reliability, fostering public trust in immunization

programs, reducing vaccination hesitancy, and boosting coverage.

They further recommended that public health data collected

through routine disease surveillance be sex/gender-disaggregated

and be made available to the general public.

An Australian study on mental health and well-being of

postpartum women by Christie et al. has explored mothers’

mental health, well-being, and health behaviors up to 12 months

postpartum under COVID-19 level III and level IV restrictions in

Australia. The research suggested that most postpartum mothers

have normal mental health symptoms, and most of them are

happy, at least for a good amount of the time, despite being

worn out. Further, the study highlighted the critical role of

health values in maintaining physical activity during leisure and

promoting mental health through participation in virtual group

exercises, community programs, and socializing with friends.

Another Australian mixed methods study by Henry et al.

investigated the local maternity service providers about the

impact of COVID-19 on domestic and family violence (DFV),

mental health screening, and broader health service provision.

Half the respondents felt the pandemic negatively affected the
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delivery of services, timeliness and quality of services to pregnant

women, DFV and screening and management of mental health

issues. The study also concluded that women who were at high

risk due to their physical health, mental health, DFV, or other

social issues were considered unsuitable for telehealth services.

In the same context, Demeke and Shibeshi have also assessed

and discussed the intimate partner violence against women of

reproductive age and associated factors in Northern Ethiopia.

The results showed an alarming rate of psychological (35%),

physical (15%), and sexual violence (15%) among the

respondents. The study concluded the high rates of IPV were

due to multiple factors such as level of education, smoking

habits, and alcoholism among male counterparts and highlighted

the role of empowering women and simultaneously educating

and sensitizing the male partners through tailormade programs.

Another qualitative research study from Germany by Batram-

Zantvoort et al. explored the first wave of the COVID-19

pandemic on maternal self-conception and mental well-being.

The study investigated how women referred to and made sense

of the dominant gender norms in their arrangements of daily life

during the pandemic and how these beliefs have impacted their

maternal self-conception. The interviews were analyzed and were

seen through the lens of “intensive mothering” ideology and

“ideal workers” norms. They found that mothers’ notions of guilt

and their decrease in health link to dominant discourses on

motherhood intersect with “ideal worker” norms which further

amplify the burden of gendered health inequalities.

In conclusion, the pandemic has also shown an increase in

gender-based violence and domestic abuse. There is a lack of

attention to sex and gender in COVID prevention and treatment

research. The impact on women, particularly the immediate risks

that are associated with their roles on the front line of

healthcare, social care and secondary impacts, such as intimate

partner violence risks during the extended periods of social

isolation/distancing. The pandemic has disrupted SRH services

globally and impacted women’s mental health and well-being.

Therefore, this Research Topic addressing the inequalities of

COVID-19 healthcare and research affecting women is a valuable
Frontiers in Global Women’s Health 037
addition to the existing knowledge base with some exceptional

original research studies (including qualitative, quantitative, and

mixed-methods), review articles, and evidence-based policy

recommendations from different geographical regions.
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Pandemics such as COVID-19 have often resulted in international, national and

sub-regional crises, with considerable inequities across many societies. With the

already existing structural and socio-economic inequalities in sub-Saharan Africa, the

stay-at-home orders, lockdowns, and shutdowns across the sub-regional states could

worsen and have a tremendous impact on vulnerable groups. Numerous studies across

a variety of contexts have well-documented gender, and cultures on varied health

outcomes. However, these have not been contextualized in sub-Saharan Africa in the

light of the COVID-19 pandemic. This mini review discusses the ways by which COVID-19

has impacted the lives of girls and women across sub-Saharan Africa and the strategies

that can help mitigate these challenges. The mini review specifically shares light on a wide

array of dimensions where the inequities exist. These include the disproportionate areas

affected by COVID-19; household inequities; educational inequalities; work/employment

inequalities; disparities related to healthcare, sexual and reproductive health as well

as housing inequities. Conclusively, the review accentuates the need for sub-Saharan

African countries to adopt low-cost preventive measures such as discouraging mass

gatherings (e.g., local community gatherings), and face masking with non-medical cloth

like masks for the local populace as these are crucial in managing the spread of the

virus among disproportionate women population. For localities with limited access to

handwashing facilities, alternative strategies like alcohol-based hand rub solutions could

be deployed. The complex interrelated disparities require a broad set of policy actions to

lessen the current burden faced by many women in sub-Saharan Africa.
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INTRODUCTION

Pandemics have often resulted in international, national and sub-regional crises, with considerable
inequities across many societies. The novel COVID-19 disease, till date, has placed enormous
burden on individuals due to stringent mitigating interventions (e.g., lockdowns, social/physical
distancing measures) and causing further inequities in many vulnerable populations (e.g., low
socioeconomic backgrounds) (1).
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Literature on racial, gender, and social class disparities suggest
that individuals from vulnerable or marginalized backgrounds
often experience marginalization and discrimination across
many social systems (e.g., education, health, labor) (1, 2).
According to Kantamneni, challenges associated with COVID-
19 could reinforce and exacerbate disparities (e.g., health,
unemployment) because of limited resources (3).

With the already existing structural and socio-economic
inequalities in sub-Saharan Africa, the stay-at-home orders,
lockdowns, and shutdowns across the sub-regional states could
worsen and have a tremendous impact on vulnerable groups such
as women (3). Considering that numerous studies [e.g., (4–7)]
across a variety of contexts have well-documented gender, and
cultures on varied health outcomes, this mini review discusses
the ways through which COVID-19 have disproportionately
impacted the lives of vulnerable girls and women across
sub-Saharan Africa and the strategies that can help mitigate
these challenges.

Disproportionate Areas Affected by

COVID-19
Social determinants of health such as gender or sex uniquely
presents inequalities or disparities along which COVID-19 may
widen existing challenges in sub-Saharan Africa (8, 9). For
instance, various separate reports from the pandemic suggest
that young girls and women commonly report more physical
and mental unhealthy period of the year despite using more
preventive health care services compared to men (10). Available
statistics reveal that women of diverse ethnic backgrounds (e.g.,
Canada, US) experience negative health conditions including
asthma (10), diabetes (11), and myocardial infarctions (12).
According to Kantamneni (1), these health inequalities are
worsened in young girls and/or women from low socioeconomic
background (SES), those with no or low education, and those
in rural geographic locations. Therefore, COVID-19 pandemic
could further widen existing inequalities (e.g., healthcare,
income, education) within sub-Saharan African societies with
serious repercussions.

Household Inequities
The COVID-19 pandemic has already shown unequal gender
roles and household inequities across many societies (13).
According to Haynes, the burden of household care has been an
enormous barrier against women’s socioeconomic development
universally. Although parents have been affected by school
closures, job losses, and primarily working from home to observe
social/physical distancing measures, women, especially mothers,
have been saddled with multiple responsibilities for work (i.e.,
formal/informal), domestic work, and childcare compared to
men and/or fathers (14). Available records show that while
fathers have also seen increased childcare responsibilities during
the pandemic, women’s childcare related tasks during lockdown
have increased to more than 3 extra h per day than the reported
2 h for men averagely (15). For example, the American Time Use
Survey investigated household labor divisions across gender and
revealed that a higher percentage of women (84%) spent more
hours (2.6 h) per day on household activities when compared to

men (69%) who spent averagely (2.0 h) on domestic activities
(16). The survey also showed that women spent nearly two
times the period for offering child care at home than men (16).
Given that patriarchal and socio-cultural norms and structural
inequalities favor men, including household responsibilities in
many parts of sub-Saharan Africa, the COVID-19 pandemic
may place additional burden of household work and childcare
on young girls and women. Although sub-regional specific data
is not readily available, other customarily roles may create
additional burden of elder care and care of the sick, relatives
and the vulnerable during the pandemic may exacerbate the
already household burden for young girls and women compared
to men (17). With sub-Saharan Africa noted as one of the regions
with the highest prevalence of intimate partner violence globally
(18–20), these household inequalities (i.e., domestic family
responsibilities) during the pandemic could create multiple role
conflicts that could trigger domestic violence (e.g., physical,
sexual and emotional abuse) against women, and create potential
lasting mental health consequences in the region (18, 19, 21).

Educational Inequalities
The academic environment for learning has been acknowledged
to have long-lasting implications on the educational outcomes
of children (22). However, the current pandemic has caused
substantial interruptions to the educational settings worldwide.
Since the outbreak of the COVID-19, day care centers, schools,
colleges, and universities have had to be closed by various
governments as a preventive strategy to control the spread of
COVID-19. These school closures have affected nearly 90% of
students across all levels, with the highest proportion, over
800 million being girls and young women (23). Significantly,
majority of these vulnerable girls live in least developed nations
where access to education is already problematic so COVID-
19 could worsen the existing inequities (24). With the already
existing socio-cultural and structural barriers to girls/women’s
education and other limited empowerment opportunities in sub-
Saharan Africa, COVID-19 may cause disproportionate drop
out of school by teenage girls and young women for varied
socio-economic reasons (e.g., unwanted pregnancies, manual
labor). Experiences from the past Ebola outbreak show that
school closures led to increases in teenage pregnancies after
resumption (25). These young girls were subsequently barred
from returning to school, according to Elston and colleagues.
It is more likely that the current pandemic could cause
similar challenges with female drop-outs in sub-Sahara Africa,
where adolescent pregnancy prevalence rate is reportedly higher
than other regions (26, 27). From a socio-cultural perspective,
adolescent or teenage girls and women may have limited time
studying than male counterparts because of increased domestic
responsibilities during the pandemic (23). Socio-cultural norms
in many parts of sub-Saharan Africa devalue girl child education
and rather favor a boy child educational training (28, 29).
Therefore, it is more likely that more teenage girls and young
women could be encouraged by parents and family to choose
alternate arrangements (e.g., job placement, earlymarriage) at the
expense of their education upon school resumption. Therefore,
the current COVID-19 pandemic could cause more females than
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males serving at home, with limited studying opportunities,
and dropping out of school if necessary interventions are
not implemented by various sub-regional governments and
educational institutions.

Work/Employment Inequalities
According to the International Labor Organization,
approximately 2·7 billion people, 81% of the world’s working
population have been seriously affected by COVID-19 related
lockdown interventions (e.g., social/physical distancing
protocols). Of this proportion, nearly 61% of these workers
are reportedly from the informal sector, of whom 90% are
in low-income and middle-income countries, including sub-
Saharan Africa (30). With unemployment and low income rates
already high in the sub-Saharan region (31), the intervention
protocols associated with the pandemic could further widen
and cause disproportionate number of employee challenges.
Available evidence shows that majority of women in sub-Saharan
Africa live on the fringes of the peripheral sectors of the African
economy, with common economic engagements such as small-
scale farming, petty trading, small enterprises, and domestic
tasks with minimal financial rewards (32–34). Besides, among
several groups of workers that have been deemed “essential”
and required to be physically present at work are health care
professionals (35). These health care workers are considered as
frontline staff against COVID-19 who are not only at higher
risk of infection but are also under significant psychological
stress due to enormous work schedules (36, 37). COVID-19
institutional actions have inadvertently deepen the vulnerability
of workers, especially among women who form the largest
proportion of the nursing staff in many health facilities in the
region (38–40). As health care professionals, women multiple
role conflict between work schedules and family life (i.e., more
household and caretaking responsibilities) during the pandemic
may expose them to heightened risk and enormous pressure
compared to men (1). Again, due to workplace expectations, and
sociocultural norms associated with parenting and household
responsibilities in sub-Saharan Africa, women are likely to
experience additional strain during COVID-19 to manage and/
or balance these multiple roles. Therefore, women are likely to
prioritize their increased domestic responsibilities over their
professional roles and minimize professional responsibilities
because of the demanding nature of undertaking both schedules
(1, 16).

This perspective of gender exclusion in the region
demonstrates low socio-economic welfare experience of
women because of the somehow limited opportunities in the
formal labor market and further mirrors the inequality burden
(32). These existing inequities have been exacerbated by the
pandemic which might lead to disproportionate impacts on
women’s well-being and their economic growth (35). Some of
these marginalized women who are extremely burdened by the
harsh living conditions at home (e.g., living crowded rooms, poor
social amenities- housing, poor drinking water, limited electricity
supply, no or poor internet access) will suffer more from the
fallout (e.g., shuttering of small businesses, loss of income)
of the current pandemic if some drastic interventions (e.g.,

setting micro-finance schemes) to alleviate their burdens are not
implemented. According to some scholars [e.g., (32, 33, 41)],
the increasing growth of inequities decrease the response of
poverty reduction to socio-economic growth, with this gender
inclusion likely to affect the achievement of the SDGs related to
extreme poverty reduction across the continent. Therefore, work
institutions should implement measures (e.g., provide incentives
or rewards, psychological support) that keenly promote the
well-being of women (35). Future empirical research is required
to explore what structural barriers hinder young girls and
women’s access to employment during the COVID-19 pandemic.
These studies could consider the short-term and long-term
socioeconomic, vocational, and psychological consequences for
this vulnerable group regarding access to basic needs, survival,
and the disparity rates caused by COVID-19 (1).

Disparities Related to Healthcare, Sexual and

Reproductive Health
Previous history suggests that pandemics create limited access to
the healthcare, particularly with preventative and reproductive
healthcare (42, 43). Experiences of previous pandemics (e.g.,
SARS, Ebola) and the current COVID-19 have shown increases
in existing gender health inequalities in reproductive health
care across many societies, with many compromised healthcare
systems (42). For example, there have been reported increases
in cesarean rates among SARS-CoV-2 positive patients, which
also heighten the risk of maternal and neonatal complications
(44, 45). With already disproportionate individual (e.g., no
or low education, low income) and contextual barriers (e.g.,
transportation, geographical location, system organizational
challenges, limited availability of healthcare services, health
information, health infrastructure) in sub-Sahara Africa
obstructing women’s access to healthcare in the region (46, 47),
the current pandemic will further worsen the existing poor
obstetric and neonatal health conditions and increase rates
of maternal and child morbidity as well as mortality in the
region (48). It has been well-documented that gaps in access
to and utilization of healthcare services, healthcare provider
and institutional biases contribute to these negative outcomes
during pandemics [(15, 49, 50)]. Further, the pandemic could
cause inadequate suitable antenatal and postnatal care, which
can seriously impact on the health of women’s families, thus
increasing children’s probability of developing comorbidities and
possible mortalities in disadvantaged settings (51, 52).

Healthcare obstacles peculiar to women are not always
physical barriers in sub-Saharan Africa, but also cultural barriers
(e.g., power distances, masculinity-femininity orientation)
connected with gender usually discourage women from seeking
access to healthcare. These cultural barriers could worsen access
to healthcare during the pandemic, especially in populations
where traditional practices are deeply rooted in everyday life of
the people. Breaking these socio-cultural barriers require novel
guidance through strategies like persuasive communication
and adequate information to minimize or eliminate gendered
cultural norms associated with health seeking behaviors and
mainstream health services to manage the spread of the virus.
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Housing Inequities
Majority of women in sub-Saharan Africa live in deprived
areas (53, 54). Whereas, substandard and inadequate housing
conditions affect the general population in Africa, women are
more disadvantage than men (55). These unpleasant housing
conditions have enormous effects for women (56). With these
substandard and inadequate housing conditions, the burden
of COVID-19 could be noticeable in these unstable housed
populations often occupied by women and their children. Some
scholars have reiterated that living in poor housing conditions
(e.g., shelters, crowded areas, access to clean water) make
social distancing measures difficult and restricts one’s capacity
to conform with hand washing and other hygiene protocols
to prevent the virus infection and local transmission (57, 58).
Therefore, women living in these areas have increased risk for
severe complications from virus infection. With the current
happenings in the sub-region, gender responsive planning and
interventions that are safe and inclusive for women need to be
provided by responsible governments (59, 60).

This mini review has some limitations. First, COVID-19
inequities may vary from country to country, hence the current
circumstances surrounding the pandemic makes it difficult to
gather within and between country specific trends and enormity
of the challenge based on empirical data. Second, because of
sparse empirical information of the theme, this write-up is
restricted in scope and may lack research accuracy. Additionally,
data regarding gendered related variations during Covid-19 are
limited. Despite these shortcomings, this conceptualized article
has research, public, and policy relevance. Future empirical
work could investigate within and between country trends and
magnitude of COVID-19 related inequities affecting women in
sub-Saharan Africa.

CONCLUSIONS

With limited resources across many sub-Saharan member
states, adopting and complying with context-specific low-cost
preventive measures such as discouraging mass gatherings (e.g.,
local community gatherings), and face masking with non-
medical cloth as masks for the local populace would be crucial
in managing the spread of the virus among disproportionate
women population. Other complimentary strategies are effective
health education and promotion campaigns for personal hygiene,
and hand washing, including cultural barriers to healthcare. For
localities with limited access to handwashing facilities, alternative
strategies like alcohol-based hand rub solutions could be

deployed. Mandatory use of local-made or other protective nose
masks by people in public places should be encouraged. The idea
is that these local productions could help reduce antimicrobial
resistance and other upper respiratory tract infections in low-
and middle-income countries (LMICs) often worsened by poor
hygiene, and overcrowded living conditions, and lack of adequate
infrastructure [see (40, 61) for details].Women leadership groups
should be seen wearing these masks in public places to serve
as an example for the local populace. Outreach programmes
could incorporate local community leaders to emphasize women
citizenry adherence to the preventive measures against the
spread of the virus. Protecting local jobs and other small
enterprises for women should also be a priority. Leveraging on
the current pandemic to develop infrastructural deficit and other
opportunities to accommodate the existing disparities of the
identified sectors of various economies by African governments
will protect livelihoods.

Summarily, it is clear that the COVID-19 pandemic could
exacerbate existing inequities (i.e., household, educational,
employment, healthcare, housing) and requires a well-planned
policy response strategies for these inequalities from worsening
more. COVID-19 happenings should make public healthcare and
social care drive national goals in the fight against the pandemic.
Understanding the role of how COVID-19 can exacerbate these
identified areas and inherent challenging experiences related
to inequities is crucial if such inequalities are to be addressed
appreciably. These barriers provide increased susceptibility for
women in the sub-region. Overall, the somehow complex
interrelated disparities also require a broad set of multi-
sectoral policy actions by individual governments and other
stakeholders to lessen the current burden faced by many women
in sub-Saharan Africa. Empirical research to investigate gender-
racial-ethnic disparities on COVID-19 outcomes in the region
is needed.
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Since the start of the COVID-19 pandemic there has been a global call for

sex/gender-disaggregated data to be made available, which has uncovered important

findings about COVID-19 testing, incidence, severity, hospitalisations, and deaths. This

mini review scopes the evidence base for efficacy, effectiveness, and safety of COVID-

19 vaccines from both experimental and observational research, and asks whether (1)

women and men were equally recruited and represented in vaccine research, (2) the

outcomes of studies were presented or analysed by sex and/or gender, and (3) there is

evidence of sex and/or gender differences in outcomes. Following a PubMed search, 41

articles were eligible for inclusion, including seven randomised controlled trials (RCTs),

11 cohort studies, eight cross-sectional surveys, eight routine surveillance studies, and

seven case series. Overall, the RCTs contained equal representation of women and men;

however, the observational studies contained a higher percentage of women. Of 10

studies with efficacy data, only three (30%) presented sex/gender-disaggregated results.

Safety data was included in 35 studies and only 12 (34%) of these presented data

by sex/gender. For those that did present disaggregated data, overall, the majority of

participants reporting adverse events were women. There is a paucity of reporting and

analysis of COVID-19 vaccine data by sex/gender. Research should be designed in a

gender-sensitive way to present and, where possible analyse, data by sex/gender to

ensure that there is a robust and specific evidence base of efficacy and safety data to

assist in building public confidence and promote high vaccine coverage.

Keywords: COVID-19, vaccine, immunisation, evidence, gender equality, safety, gender

INTRODUCTION

The important influence of sex and gender on health has come to the forefront during the COVID-
19 pandemic. Globally, shared sex-disaggregated data has led to important understanding about
COVID-19 testing, incidence, severity, hospitalisations, and deaths (1–4). For example, while the
proportion of COVID cases in women and men are roughly equal, men have around three times
the odds of intensive care admission and a 40% higher odds of dying from COVID-19 than
women (4). Known biological differences in adaptive and innate immune responses between sexes
explain some of these observed differences (4). Socio-cultural gender constructs also influence
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these outcomes through differing exposures to the disease
(such as high occupational exposure in frontline healthcare
workers, who are predominantly women), risk factors for
severe disease (such as higher smoking rates in men), existence
of comorbidities, and engagement with healthcare services
for prevention, detection, and treatment (typically lower in
men) (5–8).

Sex and gender are also important factors in understanding
immunisation, including vaccine delivery, efficacy, and frequency
and severity of adverse reactions (6). Sex and gender differences
in immunisation outcomes have been observed across age
groups for other vaccine preventable diseases, with women
typically developing higher antibody responses, and reporting
more local and systemic adverse reactions, compared with
men (9). These differences have been observed in response to
vaccines using different technologies, including the Calmette-
Guerin vaccine, measles, mumps and rubella, yellow fever, and
influenza vaccines (10). Several biological mechanisms have
been proposed, including immunological, hormonal, genetic, and
microbiota differences between females and males (10, 11).

Developing an effective vaccine against COVID-19 has
been a global research priority, with several different vaccines
administered on a large scale across the globe in 2020 and 2021
as part of national immunisation programs. This shift from
experimental to observational (including routine surveillance)
research provides valuable acceptability, effectiveness, and real
world safety data (12). Effective, efficient, equitable, and publicly
acceptable immunisation programs are needed for control of the
COVID-19 pandemic globally. These programs need to be rooted
in sex- and gender-sensitive evidence. The aim of thismini review
is to scope the evidence base for efficacy, effectiveness and safety
of COVID-19 vaccines, and whether (1) women and men were
equally recruited and represented in each vaccine’s research, (2)
the outcomes of studies were presented or analysed by sex and/or
gender, and (3) there is evidence of sex and/or gender differences
in outcomes.

METHODS

Search Strategy and Selection Criteria
We searched PubMed for peer-reviewed literature on the
efficacy, effectiveness, and/or safety of COVID-19 vaccines
included in the COVID-19 Vaccines Global Access (COVAX)
portfolio as of 6 May 2021: Pfizer/BioNTech (BNT162b2),
Oxford/AstraZeneca (AZD1222), Novavax (NVX-CoV2373),
Covovax (NVX-CoV2373), Johnson&Johnson (Ad26.COV2.S),
Sanofi/GSK (VAT00002), and Moderna (mRNA-1273) (13, 14).
Search terms relating to vaccine name, SARS-CoV-2, COVID-
19, COVID-19 vaccines, phase 3 and 4 clinical trials, efficacy,
effectiveness and mass vaccination, and relevant synonyms of
these, were used (see Appendix 1 for detailed search strategy).
To identify articles containing safety data, additional search
terms relating to adverse effects, safety monitoring, safety profile,
and appropriate synonyms, were used. Searches were conducted
using standard keywords as well as MeSH terms.

Eligible studies included phase 2/3 or 3 randomised
controlled trials (RCTs) (experimental studies) and post-market
observational studies including cohort studies, cross-sectional

studies, routine surveillance reports, and case series. Animal
studies, phase 1 and/or 2 RCTs and case studies were excluded.
All article types that presented original data were included,
including research articles, editorials, responses, and letters to
the editor. Immunogenicity data were excluded, however any
relevant safety outcome data from these studies were included.
In case of duplicate publications containing the same data, the
report with the greatest amount of data or the one published first
was included.

Data Extraction and Analysis
Title/abstract screening, full-text review and data extraction were
conducted in duplicate by AV (all papers) and SS, KH, LH,
and CH. Any disagreements between reviewers were resolved by
discussion. Data were extracted for study title, author, date of
publication, vaccine name(s), study design, population subgroup
(e.g. healthcare workers, people with pre-existing conditions),
percentage of women and men participants, vaccine efficacy and
effectiveness (as defined by study authors), and the percentage
of women and men who presented with adverse events (as
defined by study authors). Results data for up to 12 adverse
events per article were extracted. Care was taken not to report
the occurrence of an adverse event as “zero” unless it was
explicitly stated as such in the article (15). We were unable
to distinguish between sex and gender based on the included
studies, so hereafter refer to sex/gender (16, 17).

For all studies, we examined the reported sex/gender
distribution of the research participants. The number of
participants in a study was derived from the number of
participants reported at the study end point (specifically those
on whom the study was conducted); if this was not available the
number at study baseline was used. If data were presented by
vaccine dose in the same participant group, then the number
of participants in the second dose was extracted. Participant
number from national surveillance data was taken as the number
of vaccine recipients within the reporting period of the study (i.e.,
CDC reports: 14–23 December 2020 for Pfizer, and 21 December
2020 to 10 January 2021 for Moderna).

For all studies, we examined whether efficacy or effectiveness
(hereafter efficacy) and safety data were presented by sex/gender.
Studies were marked “Yes” for sex/gender-disaggregated data
if they presented disaggregated data for all their reported
main outcomes, either in the main results or Supplementary
Information. For studies other than case series that disaggregated
their safety findings by sex/gender, we either extracted relative
risks of adverse events in women and men, or calculated
them where possible from presented sex/gender-disaggregated
participant and outcome data, in order to summarise the
evidence for significant sex/gender differences.

No meta-analyses were performed owing to the relatively
small number of studies available, and the heterogeneity in
efficacy and safety outcomes that were reported.

RESULTS

A total of 323 relevant studies were identified, and 41
were eligible for inclusion in this review (Appendix Figure 1).
Included studies presented data on the following vaccines:
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Oxford/AstraZeneca (n = 11), Pfizer/BioNTech (n = 28),
Moderna (n= 12), Johnson&Johnson (n= 2), with some studies
reporting data for more than one vaccine type.

Table 1 presents a summary of the content, participants, and
presentation of outcomes in each of the included studies. Two
adjusted for sex in their vaccine effectiveness model (30, 51),
one study included sex-matched controls (43) and several articles
were published as research letters and correspondence, rather
than full research articles.

Across all seven RCTs, there was a 50/50 distribution in
the sex/gender of participants (Table 1): one study included
44% women, four studies included 45–55% women, and
two studies ∼60% women. A total of 3/11 cohort studies
included 45–55% women, with the other seven including
more women (65–79%), and one not reporting. In the
case of cross-sectional studies, one study included 46%
women and the remainder included 64–88% women. For
routine surveillance reports, 5/8 (63%) did not provide any
sex/gender-disaggregated percentages of participants, and the
remaining three included 61–62% women. Of the seven
case studies, one did not provide disaggregated participant
data, one included 100% women, and the rest included 40–
89% women.

Of the 10 studies investigating vaccine efficacy, three (two
RCTs and one cohort) included sex/gender-disaggregated results
(Table 1). None of these studies reported a significant difference
in their primary efficacy outcome between women and men.

A range of local and systemic adverse reactions following
immunisation were reported, as indicated in Table 1. Of the 35
experimental and observational studies containing safety data,
12 (34%) disaggregated all their outcomes by sex/gender, none
of which were RCTs and five of which were case series. An
additional four studies reported sex/gender-disaggregated data
for some but not all of their outcomes, and five additional
studies presented summary statements by sex/gender, such
as overall percentages of women and men experiencing at
least one adverse event, or percentage requiring emergency
department presentation. Sex/gender-specific risks of different
adverse events were available from seven studies (Figure 1),
which often indicated a higher risk reported for women. This
included typical local and systemic reactions such as redness [RR
= 1.97 (95% CI: 1.49–2.61)], swelling [RR = 2.24 (95% CI: 1.75–
2.88)], and fever [RR= 1.41 (95% CI: 1.31–1.51)] as well as non-
anaphylaxis allergic reaction [RR= 5.16 (95% CI: 2.49–10.70) for
Pfizer/BioNTech vaccine and RR= 5.74 (95% CI: 2.05–16.06) for
Moderna vaccine]. Risk of one reaction, arterial event, appeared
lower in women [RR= 0.37 (95% CI: 0.24–0.57)].

No study justified lack of sex/gender-disaggregated data.
However, two studies did acknowledge the dominance of women
in their samples of healthcare workers (23, 30, 40, 43, 51).

DISCUSSION

Overall Summary of Findings
In this mini review of studies reporting efficacy and/or safety
outcomes of vaccines included under COVAX, we found that
women and men were equally represented in RCTs, whilst

women (and healthcare workers) comprised the majority of
participants in observational studies. Despite global calls for
the routine disaggregation of COVID-19 data by sex/gender
(59–62), only two RCTs reported efficacy data by sex/gender,
and none stratified safety data by sex/gender. Among the
34 included observational studies, 13 (38%) presented all
sex/gender-disaggregated data (n =1 (3%) for efficacy and n
= 12 (35%) for safety). There was no evidence of sex/gender
differences in vaccine efficacy, yet a higher risk of adverse events
were reported among women compared to men. However, this
evidence was limited in terms of both number and size of
studies, which may not have been specifically designed to detect
a difference between groups.

Our review findings demonstrate a disappointing, and
potentially detrimental, lack of sex/gender-specific evidence
across study types of the COVID-19 vaccine experimental
research studies as well as observational reporting.

Representation by Sex/Gender in Research
We found equal representation of women and men in COVID-
19 vaccine RCTs. This is despite another COVID-19 review
finding that less than half of registered vaccine trials explicitly
mentioned sex/gender in their recruitment strategy as part of
their ClinicalTrials.gov registration (63). Therefore, our finding
may be due to specific efforts by the research team to ensure equal
recruitment, or because some of the usual barriers to women’s
participation in research, such as belief in the relevance of the
health problem, concerns about risk, and trial logistical burden,
may not have been as pervasive (7, 64). Women made up the
majority of participants in non-RCT studies in our review. This is
likely due, in part, to risk-based prioritisation of vaccine rollouts,
which meant that healthcare and hospital workers, primarily
women, were amongst the first to be vaccinated. For case series,
it might reflect gender differences in reporting.

Reporting of Sex/Gender-Disaggregated
Data
Our study identified a lack of sex/gender-disaggregated reporting
or sub-group analyses in COVID-19 vaccine research. Despite
roughly equal representation in RCTs, only a third of studies
reported sex/gender-disaggregated efficacy data, and none
reported safety data. This lack of focus on sex/gender aligns with
findings of a recently published review of COVID-19 clinical
trials of drug-based and biological/vaccine interventions, which
found that only 18% of trials reported sex-disaggregated results
or subgroup analyses (63). Another review published in early
2021 concluded that there was inadequate reporting of sex/
gender in COVID-19 clinical studies, that main outcomes were
rarely reported or analysed by sex/gender, and this absence
was seldom justified (65). We recognise the challenges in
ensuring adequate sample sizes in clinical research to conduct
subgroup analyses, particularly when considering rarer adverse
events. However, the presentation of sex/gender-disaggregated
data, either in main results or Supplementary Appendices as
recommended in the SAGER guidelines (66), will be an asset for
facilitating future meta-analyses as the pandemic progresses and
the volume of COVID-19 vaccine research increases.
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TABLE 1 | Description of studies and their inclusion of sex/gender-disaggregated data.

Efficacy/Effectiveness data Safety data

Study Author (year)

Journal

Population

subgroup (if any)

Total n per

study

%. of women

participants

Contains

efficacy/

effectiveness

data

Sex/gender-

disaggregated

outcomes

Contains

safety data

Sex/gender-

disaggregated

outcomes

List of adverse

reaction outcomes

investigated

Randomised controlled

trials (n = 7)

88,255 50 6 2 5 0

Baden et al. (18)

N Engl J Med

– 30,351 47 Yes Yes Yes No Local grade 1, 2, or 3 adverse reactions:

Any, pain, erythema, swelling,

axillary swelling/tenderness.

Systemic grade 1, 2, or 3 adverse

reactions:

Any, fever, headache, fatigue, myalgia,

arthralgia, nausea/vomiting, chills.

Emary et al. (19)

Lancet

– 8,534 59 Yes No No NA NA

Frenck et al. (20)

N Engl J Med

– 2,260 49 Yes No Yes No Local mild, moderate, severe, and grade 4

adverse reactions:

Pain at injection site, redness, swelling.

Systemic mild, moderate, severe and grade

4 adverse reactions:

Fever, fatigue, headache, chills, muscle

pain, vomiting, diarrhoea, joint pain.

Madhi et al. (21)

N Engl J Med

– 2,021 43 Yes No Yes No General disorders, administration site

conditions, infections, nervous system,

respiratory, gastrointestinal,

musculoskeletal, skin, reproductive

system, eye, vascular, metabolism, ear,

immune system, renal, blood, psychiatric

disorders, and severe adverse events.

Polack et al. (22)

N Engl J Med

– 37,706 49 Yes Yes Yes No Local mild, moderate, severe and grade 4

adverse reactions:

Pain at injection site, redness, swelling.

Systemic mild, moderate, severe and grade

4 adverse reactions:

Fever, fatigue, headache, chills, vomiting,

diarrhoea, muscle pain, joint pain.

Ramasamy et al. (23)

Lancet

– 552 51 No NA Yes No Local mild, moderate and severe adverse

reactions:

Induration, itch, pain, redness, swelling,

tenderness, warmth.

Systemic mild, moderate and severe

adverse reactions:

Chills, fatigue, fever, headache, joint pain,

malaise, muscle ache, nausea.

Voysey et al. (24)

Lancet

– 6,831 62 Yes No No NA NA

(Continued)
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TABLE 1 | Continued

Efficacy/Effectiveness data Safety data

Study Author (year)

Journal

Population

subgroup (if any)

Total n per

study

%. of women

participants

Contains

efficacy/

effectiveness

data

Sex/gender-

disaggregated

outcomes

Contains

safety data

Sex/gender-

disaggregated

outcomes

List of adverse

reaction outcomes

investigated

Cohort study (n = 11) 1,555,243 56 2 1 9 4

Achiron et al. (25)

Mult Scler

People with

multiple sclerosis

435 65 No NA Yes No Pain at injection site, fever/chills/flu-like

symptoms, fatigue, headache, muscle or

joint pain, new or worsening neurological

symptomatology, face tingling, acute MS

relapse.

Bae et al. (26)

J Korean Med Sci

Healthcare

workers

5,866 76 No NA Yes Yes Local pain, redness, swelling, fever,

fatigue, headache, chills, vomiting,

diarrhoea, muscle ache, joint pain.

Bernstine et al. (27)

Clin Nucl Med

People with

cancer

256 54 No NA Yes Yes Hypermetabolic axillary lymph nodes

Blumenthal et al. (28)

JAMA

Hospital workers 64,900 NR No NA Yes Yes Anaphylaxis, acute allergic reactions

Dagan et al. (29)

N Engl J Med

Health service

employees

1,193,236 50 Yes Yes No NA NA

Fabiani et al. (30)

Euro Surveill

Healthcare

workers

6,423 78 Yes No No NA NA

Jeon et al. (31)

J Korean Med Sci

Healthcare

workers

994 77 No NA Yes Some+ Fatigue, headache, malaise, arthralgia,

chills, fever, nausea/vomiting, diarrhoea,

local tenderness, redness, swelling,

resting pain.

Kim et al. (32)

J Korean Med Sci

Healthcare

workers

1,511 72 No NA Yes Some*+ Pain at injection site, redness/swelling at

injection site, lymphadenopathy, fever,

chills, fatigue, nausea, vomiting,

headache, myalgia, arthralgia, urticaria.

Krammer et al. (33)

N Engl J Med

– 230 68 No NA Yes No Pain at injection site, swelling at injection

site, erythema, fatigue, headache, chills,

muscle pain, fever, joint pain.

Pimpinelli et al. (34)

J Hematol Oncol

People with

hematologic

malignancies

128 48 No NA Yes No Pain, tenderness, fever, headache,

malaise, myalgia, chills.

Pottegard et al. (35)

BMJ

– 281,264 79 No NA Yes Yes Arterial events, venous

thromboembolism,/coagulation disorders,

bleeding events.

Cross-sectional survey (n

= 8)

7,243 77 8 0

Boyarsky et al. (36)

Transplantation

Solid organ

transplant

recipients

187 69 No NA Yes No Pain, redness, swelling, fever, chills,

fatigue, headache, myalgia.

(Continued)
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TABLE 1 | Continued

Efficacy/Effectiveness data Safety data

Study Author (year)

Journal

Population

subgroup (if any)

Total n per

study

%. of women

participants

Contains

efficacy/

effectiveness

data

Sex/gender-

disaggregated

outcomes

Contains

safety data

Sex/gender-

disaggregated

outcomes

List of adverse

reaction outcomes

investigated

El-Shitany et al. (37)

Int J Gen Med

– 455 64 No NA Yes Some+ Arm pain, injection site pain, injection site

swelling and redness, fever, chills, fatigue,

headache, nausea and vomiting,

diarrhoea, muscle pain, joint pain.

Kadali et al. (38)

Int J Infect Dis

Healthcare

workers

803 87 No NA Yes No Generalised, weakness/fatigue, headache,

chills, localised swelling at injection site,

muscle pain/myalgia, arthritis/joint pain,

diarrhoea, vomiting, fever, nausea, sore

arm/pain, sweating.

Nittner-Marzalska et al. (39)

Vaccines

Medical

professionals and

medical students

1,707 79 No NA Yes No Fever, arthralgia, myalgia, headache,

palpitations, vomiting, local swelling, local

redness, local pain, allergic reactions.

Riad et al. (40)

J Clin Med

Healthcare

workers

877 88 No NA Yes No General side effects: injection site pain,

fatigue, headache, muscle pain, chills, joint

pain, injection site swelling, injection site

redness feeling unwell, lymphadenopathy,

nausea.

Oral side effects

Song et al. (41)

J Korean Med Sci

Healthcare

workers

2,478 76 No NA Yes No Injection site pain, injection site erythema,

fever, headache, myalgia, arthralgia,

fatigue, nausea/vomiting, rash, limitation of

arm movement, facial paraesthesia, chill.

Anaphylactoid reaction.

Sørvoll et al. (42)

J Thromb Haemost

Healthcare

workers

602 71 No NA Yes No Thrombocytopenia, anti-PF4/PVS reaction

antibodies.

Fever, headache, vomiting, fatigue,

cutaneous bleeding, malaise,

muscle/joint ache.

Waissengren et al. (43)

Lancet Oncol

People with

cancer

134 46 No NA Yes No Pain at injection sites, fatigue, headache,

muscle pain, chills, fever, gastrointestinal

complications, flu-like symptoms, local

rash, local swelling.

Routine surveillance (n =

8)

41,104,426 61 2 0 6 3

CDC COVID-19 Response

Team et al. (44)

Morb Mortal Wkly Rep

VAERS 1,893,360 62 No NA Yes Yes Anaphylaxis, non-anaphylaxis allergic

reactions

CDC COVID-19 Response

Team et al. (45)

Morb Mortal Wkly Rep

VAERS 4,041,396 61 No NA Yes Yes Anaphylaxis, non-anaphylaxis allergic

reactions

(Continued)
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TABLE 1 | Continued

Efficacy/Effectiveness data Safety data

Study Author (year)

Journal

Population

subgroup (if any)

Total n per

study

%. of women

participants

Contains

efficacy/

effectiveness

data

Sex/gender-

disaggregated

outcomes

Contains

safety data

Sex/gender-

disaggregated

outcomes

List of adverse

reaction outcomes

investigated

Gee et al. (46)

Morb Mortal Wkly Rep

VAERS and V-safe 1,629,065 NR No NA Yes Some+ Pain at injection site, fatigue, headache,

myalgia, chills, fever, swelling at injection

site, joint pain, nausea.

Hause et al. (47) Morb

Mortal Wkly Rep

VAERS 7,988,624 NR No NA Yes Some+ Anxiety related adverse events: chest pain,

light-headedness or dizziness,

nausea/vomiting, pallor or diaphoresis,

syncope, tachycardia, seizure-like activity,

hypotension.

Shay et al. (48)

Morb Mortal Wkly Rep

VAERS and V-safe 7,980,000 NR No NA Yes Some* Non-serious, serious events, injection site

reactions, systemic reactions, health

impacts, fatigue, injection site pain,

headache, myalgia, fever, joint pain,

nausea, diarrhoea.

Shimabukuro et al. (49)

JAMA

VAERS 17,524,676 NR No NA Yes Yes Anaphylaxis

Skowronski et al. (50)

N Engl J Med

Documents

submitted to Food

and Drug

Administration

43,355 NR Yes No No NA NA

Thompson et al. (51)

Morb Mortal Wkly Rep

Healthcare

workers in

HEROES-

RECOVER

3,950 62 Yes No No NA NA

Case Series (n = 7) 154 71 7 5

Farinazzo et al. (52)

J Eur Acad Dermatol

Venereol

– 46 89 No NA Yes Yes Cutaneous adverse reaction, any adverse

event

Fernandez-Prada et al. (53)

Euro Surveill

Healthcare

workers

20 100 No NA Yes Yes Supraclavicular lymphadenopathy

Johnston et al. (54)

JAMA Dermatol

– 16 81 No NA Yes Yes Localised cutaneous reaction (injection

site reactions)

Lee et al. (55)

Am J Hematol

– 20 40 No NA Yes Some* Thrombocytopenia, bruising, bleeding

Meylan et al. (56)

Hypertension

– 9 78 No NA Yes Yes Stage 3 hypertension

Roman et al. (57)

Front Immunol

– 43 47 No NA Yes Some* Quadriplegia, paraplegia, acute

disseminated encephalomyelitis, spinal

cord lesions

Shemer et al. (58)

Isr Med Assoc J

– 9 NR No NA Yes Yes Acute-onset facial nerve palsy

NR, Not reported; NA, not applicable.
*Study sex/gender-disaggregated presentation of some but not all safety outcomes.
+Study presented sex/gender-disaggregated summary results.
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FIGURE 1 | Risk of adverse events following COVID-19 immunisation reported in women and men.

A novel element of our review is the inclusion of multiple
study designs, not only RCTs. The complete absence of
sex/gender-disaggregated safety data in COVID-19 vaccine trials
means that post-marketing surveillance of sex/gender-specific
adverse events is particularly important. Yet there was still
an absence of reporting, with sex/gender-disaggregated adverse
event data available in only four cohort and three national
surveillance studies. While age and sex/gender data are typically
collected through routine national surveillance systems (67), and
shared with decision makers, the lack of data in the public
domain has consequences for immunisation program delivery
and uptake – further discussed below.

Evidence of Sex/Gender Differences
Of the seven studies where sex/gender-specific risk was
reported, a higher risk of certain types of adverse events were
observed among women. A large prospective observational study
published subsequently to our searches found that local and
systemic side effects were self-reported at lower frequencies than
reported in RCTs, and minor events such as headache and
fatigue were more common in women (68). These findings align
with that of other vaccines (69), and are likely primarily due
to women being more likely to report their symptoms than
men (70, 71). Looking at anaphylactic and non-anaphylactic
allergic reactions, although rare, 90% were reported in women
(44, 45, 49). This is likely influenced by greater percentage of

women being vaccinated (45). These findings raise important
questions around the gendered dimensions of immunisation,
and demonstrate the value of routine collection and analysis of
sex/gender-disaggregated data for further investigation of trends
and mitigation strategies.

Consequences of a Lack of Sex/Gender
Specific Evidence
Lack of sex/gender data in immunisation, including efficacy,
safety and coverage data, has been a longstanding issue, not only
one of the COVID-19 pandemic. Yet sex/gender has a critical
influence on immunisation outcomes, at individual, household,
community, health system, and policy levels (72). The lack of
incorporation of sex/gender in COVID-19 vaccine research, as
demonstrated across the spectrum of research designs in this
review, results in an evidence base that does not lend itself to
effective public communication around the utility and safety of
vaccines. One current example is vaccine hesitancy and the slow
uptake in some regions (73, 74). While a complex issue with
many inter-related factors, concerns around safety (including
pain) and misconceptions about effectiveness and side effects
are known to be critical influences of vaccine hesitancy and
delay (6, 75). Previous research has fairly consistently found that
men report a higher intention to vaccinate than women (76–
78), though intention does not always reflect action or access.
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Therefore, an increase in sex/gender-specific information in the
public domain would appear to be a prudent approach so as to
help address misconceptions andmitigate vaccine hesitancy. This
tailored advice is only possible if research pays more attention
to sex/gender, and the particular concerns of women, men, and
non-binary people.

A gendered lens should also be applied when designing
research, including determining what data to collect. This
includes consideration of how research design and conduct may
be explicitly or implicitly sex/gender-biased, for example through
exclusion of those who are pregnant or breastfeeding (79), or
how research may potentially exacerbate existing sex/gender-
related disparities or knowledge gaps. As an example, only one
of the included studies examined adverse events related to the
reproductive system, and the authors did not disaggregate these
findings by sex/gender, or by age (21). Surveillance studies have
also not reported data on menstrual irregularities or fertility.
This may limit the ability of scientists and doctors to effectively
respond to anecdotal reports and concerns within the community
about such side effects post-immunisation, which have been
amplified online and by the media (80–83). Greater attention
to sex/gender in the design of COVID-19 vaccine research
may help to address this data gap, allowing for improved
public communication about adverse events with patients—
particularly women.

RECOMMENDATIONS FOR FUTURE
IMMUNISATION RESEARCH AND
SURVEILLANCE

There are some limitations to this mini-review. In particular,
the potential for missing studies, as only one database was
searched and COVID-19 publications are rapidly increasing in
number over time. However, this snapshot demonstrates an
important evidence gap and discusses how adopting a sex/gender
lens to data collection, reporting and analysis can have benefits
for vaccination program outcomes. This mini-review focused
only on sex/gender, without incorporating other intersectional
factors, such as age and ethnicity, that may have an important
impact on COVID-19 immunisation and outcomes and should
be incorporated into research. Further, a quality assessment
of articles was not conducted, which could be relevant for
studies reporting sex/gender differences in outcomes, particularly
regarding sample size and gender distribution. However, this
mini review highlights substantial gaps in sex/gender-specific
COVID-19 vaccine research.

Sex/gender, and other intersecting factors, impact how
people are experiencing the COVID-19 pandemic (84).
Therefore, research, policy and recommendations for COVID-19
vaccination must consider sex/gender in order to achieve
optimally effective and equitable outcomes. Based on our
findings, we present the following recommendations for
future research:

• All research studies should, within reason, include a
sex/gender lens in their research design and recruitment,

sex/gender-disaggregate their main outcomes and, where
feasible, analyse potential sex/gender-based differences, or
indeed similarities. This aligns with advice provided to the
WHO on critical considerations for equitable COVID-19
vaccine research, development, and delivery (6).

• Data from research studies that collect the sex/gender of
participants, but are not statistically powered to analyse results
by sex/gender, should nevertheless make sex/gender results
publicly available for pooling in evidence syntheses, even if
only through Supplementary Data published online (66, 85).

• Medical journals and editors, as well as public health bodies,
should redouble their efforts in enforcing recognition of
sex/gender in reporting of COVID-19 research (65, 86)
including enforcement of policies or endorsed guidelines and
instructions and advice for peer reviewers

• Public health data systems, processes, and platforms should be
established or adapted to collect, publicly report, and reflect
on sex/gender-disaggregated outcomes from nationwide/mass
immunisation programs (87).

CONCLUSION

Studies developing new vaccines or investigating their impact
in populations should be designed and implemented in a
sex/gender-sensitive way. Failure to recognise important
sex/gender implications on efficacy, safety, and implementation
will be detrimental to the global vaccine rollout, and ultimately
control of the COVID-19 pandemic. Review of clinical trial
data highlights missed opportunities to apply a sex/gender-
sensitive lens in the development of COVID-19 vaccines.
Public health data gathered through routine surveillance
should be sex/gender-disaggregated and made publicly available
to increase reliability of data, drive public confidence in
immunisation programs, decrease vaccine hesitancy, and
increase coverage.
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Clinical case reports circulate relevant information regarding disease presentation and

describe treatment protocols, particularly for novel conditions. In the early months of

the Covid-19 pandemic, case reports provided key insights into the pathophysiology

and sequelae associated with Covid-19 infection and described treatment mechanisms

and outcomes. However, case reports are often subject to selection bias due

to their singular nature. To better understand how selection biases may have

influenced Covid-19-releated case reports, we conducted a bibliometric analysis of

Covid-19-releated case reports published in high impact journals from January 1 to

June 1, 2020. Case reports were coded for patient sex, country of institutional affiliation,

physiological system, and first and last author gender. Of 494 total case reports, 45%

(n = 221) of patients were male, 30% (n= 146) were female, and 25% (n= 124) included

both sexes. Ratios of male-only to female-only case reports varied by physiological

system. The majority of case reports had male first (61%, n = 302) and last (70%,

n = 340) authors. Case reports with male last authors were more likely to describe male

patients [X2 (2, n = 465) = 6.6, p = 0.037], while case reports with female last authors

were more likely to include patients of both sexes [OR = 1.918 (95% CI = 1.163–3.16)].

Despite a limited sample size, these data reflect emerging research on sex-differences in

the physiological presentation and impact of Covid-19 and parallel large-scale trends in

authorship patterns. Ultimately, this work highlights potential biases in the dissemination

of clinical information via case reports and underscores the inextricable influences of sex

and gender biases within biomedicine.

Keywords: COVID-19, sex bias, gender bias, case reports (publication type), bibliometrics

INTRODUCTION

Longstanding sex and gender biases impact many facets of the biomedical research enterprise
including research practices (1, 2), clinical care (3, 4), and workforce development (5–7). The
persistent overrepresentation of males as research subjects, scientists, and physicians has informed
our understanding of health and disease, oftentimes to the detriment of women, transgender, and
gender non-binary, or non-conforming individuals.

Clinical case reports serve as an important educational tool to disseminate pertinent
information regarding disease or disorder presentation, diagnosis, treatment, and prognosis (8).
During the initial months of the Covid-19 pandemic, case reports provided key insights into
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Covid-19 pathophysiology, sequelae, and treatment and
in certain circumstances, served as primary evidence for
clinical decision-making.

Case report subjects are often selected semi-retrospectively
for their novelty or educational benefit. As a result, singular
case reports are inherently prone to selection bias. In contrast to
clinical research studies which have predefined study populations
and stringent inclusion or exclusion criteria, the decision to
select a case report subject may lie solely with a member of the
patient’s care team. However, it is reasonable to expect that if
case studies were compiled for a particular disease or disorder,
they would closely mirror the respective patient population. In
2017, Allotey and colleagues (9) identified a significant male
bias in case reports published in high-impact medical journals,
which suggests that inherent biases may play a larger role
than anticipated in case report selection and publication. We
hypothesized that female patients may be underrepresented in
Covid-19 research and clinical care due to sex differences in
Covid-19 disease or due to gender biases. To determine whether
Covid-19-related case reports were, in fact, subject to sex or
gender biases, we characterized 494 Covid-19-related case reports
published between January 1, 2020, and July 1, 2020, from
103 journals by patient sex, physiological system, country of
institutional affiliation and first and last author gender.

METHODS

Citation data for 1,817 articles classified as case reports were
downloaded on July 1, 2020, from LitCovid, a categorical
database of Covid-19 literature from PubMed (10, 11). The
LitCovid database identifies relevant articles using the National
Center for Biotechnology Information’s E-Utilities tool which
is then further refined and categorized by machine learning
and manual creation (11). Case reports were further refined by
additional inclusion and exclusion criteria (Figure 1). Journal
impact factors [(IF), 2019 Journal Citation Reports Science
Edition, Clarivate Analytics] were available for 1,466 (81%) case
reports, and only those with an IF of 5 or above (n = 498,
27%) were considered medium-to-high visibility and selected for
inclusion in the study and further review. Four articles were
excluded because they did not reference patients, resulting in
a final sample of 494 articles. Two of the authors (ASV, AO)
manually and independently screened and coded case reports
for patient sex, physiological system, author first names, and
country of institutional affiliation. Patient sex was determined by
the use of descriptive terms such as male/female, man/woman, or
inferred by the use of he/she pronouns. Only one article (0.2%)
included transgender patients and did not report biological sex
or gender identity. The country of institutional affiliation was
determined by the institutional location of the corresponding
author if the article was authored by a multinational cohort.
These data were cross-checked, and the coding agreement was
almost perfect for a representative subset of 55 articles (Cohen’s
kappa = 0.97, p < 0.001). The first and last author’s gender were
inferred using the name-to-gender assignment algorithmGender
API (https://gender-api.com/). Gender API was selected due to

its low rate of inaccuracies (7.9%) or non-classifications (3%)
(12). Articles authored by an unspecified group or without full
first names listed were coded as unknown.

Chi-Square tests and multinomial logistic regression models
were used to examine the association between author gender
and patient sex. Chi-Square tests were also used to compare
patient sex by physiological system and country of institutional
affiliation. Results from the multinomial logistic regression
models are summarized by odds ratios (OR) and 95% confidence
intervals (CI). P-values < 0.05 were considered significant.

Descriptions of patient sex or author gender follow
American Psychological Association reporting standards
where male/female terminology is used as descriptive adjectives
when appropriate or when specifically referring to biological
sex. The terms men and women are commonly used as nouns to
describe groups of people.

RESULTS

Of the 494 case reports analyzed, the majority were related
to respiratory, multi-systemic, dermatologic, hematologic, or
neurologic systems (Table 1). Of the patients described in the 494
case reports, forty-five % (n = 221) were male and 30% (n =

146) were female (Figure 2). Patients of both sexes were included
in 25% (n = 124) of case reports and 0.6% (n = 3) failed to
report patient sex (Figure 1). The ratio of articles reporting on
male-only vs. female-only patients was highest in renal (11:1),
hepatic (3.5:1), respiratory (2.3:1), multi-systemic (2.2:1), and
cardiovascular (2.2:1) systems. Reproductive reports were almost
exclusively female (95%, n= 20).

Case reports were primarily authored by groups with
institutional affiliations in the United States (20%, n= 97), China
(18%, n = 89), Italy (13%, n = 65), France (12%, n = 60), and
Spain (7%, n = 34). The majority of case reports had male first
(61%, n = 302) and last (70%, n = 340) authors, with 43%
(n = 214) of all reports having male first and last author dyads.
The last author’s gender is associated with the sex of the case
report patient (Table 1). Case reports with male last authors are
more likely to include male-only patients (p = 0.037) compared
to female last authors. Female last authors are more likely to
include patients of both sexes [OR = 1.918 (95% CI = 1.163–
3.16)] in unadjusted and adjusted models [OR = 1.774 (95% CI
= 1.055–2.984)] which control for impact factor, country, and
physiological system.

DISCUSSION

While male bias in case reports has been previously reported (9),
this is the first study to examine this in Covid-19-related case
studies. The overrepresentation of male patients in Covid-19 case
reports may be reflective of sex differences in disease prevalence,
severity, and immune response (13, 14). Likewise, sex and
gender differences in the presence of contributing comorbidities
may also influence Covid-19 disease severity and treatment
outcomes (15). The high ratio of male-to-female case reports
in the renal category parallels clinical data which suggests that
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FIGURE 1 | Study flow diagram of the identification and screening of eligible Covid-19-related case reports retrieved from the PubMed LitCovid database.

male sex risk factor for Covid-19-related acute kidney injury
(15, 16). In comparison, the high female-to-male ratio observed
in the reproductive category can be attributed to pregnancy-
related case reports. Overall, the differences in patient sex ratios
across physiological categoriesmay provide insight into Covid-19
disease mechanisms. Yet, it is important to note that these data
fail to fully capture the sociocultural influences on Covid-19
testing, case identification, and access to care which may differ
based on gender, race, ethnicity, socioeconomic status, and
geographic location as case reports typically originate from a
hospital-based setting.

Gender disparities in authorship are common within the
biomedical sciences (17, 18) and have been documented
for case reports (19). In a large-scale bibliometric analysis
of over 20,000 case reports, Hsiehchen and colleagues (19)
found that 36% of first authors and 25% of last authors
are women. The data presented here are similar with female
authors comprising 39% and 26% of first and last authors,
respectively. Of interest, is the unique influence of the Covid-
19 pandemic on gender authorship patterns. Early in the
pandemic, several groups reported that women were publishing
less to biomedical preprint servers compared to the same
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TABLE 1 | Case study characteristics and article metadata.

Total Male only Female only Both sexes Chi-square test p-value

N (%) N (%) N (%) N (%)

494 (100) 221 (100) 146 (100) 124 (100)

Body system <0.001

Respiratory* 74 (15) 39 (18) 17 (12) 17 (14)

Multi-system 70 (14) 29 (13) 13 (9) 28 (23)

Integumentary* 61 (12) 22 (10) 22 (15) 16 (12)

Hematological 47 (10) 21 (10) 15 (10) 11 (9)

Neurological 48 (10) 17 (8) 14 (10) 17 (14)

Cardiovascular* 42 (9) 24 (11) 11 (7) 6 (5)

Immunological 33 (7) 14 (6) 10 (7) 9 (7)

Renal 32 (6) 23 (10) 2 (1) 8 (6)

Gastrointestinal 22 (4) 10 (5) 7 (5) 5 (4)

Reproductive 21 (4) 1 (0) 20 (14) 0 (0)

Hepatic 10 (2) 7 (3) 2 (1) 1 (1)

Other 34 (7) 14 (6) 14 (10) 6 (5)

Country of institutional affiliation 0.294

USA 97 (20) 37 (17) 32 (22) 28 (23)

China 89 (18) 38 (17) 20 (14) 31 (25)

Italy 65 (13) 32 (14) 21 (14) 12 (10)

France 60 (12) 25 (11) 17 (11) 15 (12)

Spain 34 (7) 14 (6) 12 (8) 8 (6)

Other 149 (30) 75 (34) 45 (31) 30 (24)

First author gender 0.639

Male 302 (61) 137 (62) 92 (63) 72 (58)

Female 182 (39) 77 (35) 53 (36) 50 (40)

Unknown 10 (2) 7 (3) 1 (1) 2 (2)

Last author gender 0.037

Male 340 (69) 155 (70) 104 (71) 79 (58)

Female 128 (26) 44 (20) 40 (27) 43 (40)

Unknown 26 (5) 22 (10) 2 (1) 2 (2)

Author dyads 457 (100) 194 (100) 143 (100) 120 (100) 0.135

Male first / male last 214 (43) 96 (50) 71 (33) 47 (39)

Male first / female last 72 (15) 28 (14) 19 (26) 25 (21)

Female first / male last 116 (24) 54 (28) 32 (28) 30 (25)

Female first / female last 55 (11) 16 (8) 21 (38) 18 (15)

*Sex unspecified for one article in each of the following categories: respiratory, integumentary, and cardiovascular.

period in 2019 (20, 21). Meanwhile, others found that women
were underrepresented as first authors on Covid-19-related
research studies (22, 23). The case reports analyzed here
were authored during the first 6 months of the pandemic
yet reflect pre-pandemic authorship trends. This suggests that
authorship trends should not solely be used as a metric for
assessing the impact of Covid-19 on research productivity
and more long-term, holistic evaluations of the biomedical
enterprise are warranted. In depth analyses which evaluate
other metrics of productivity such as grant submission and
award patterns and hiring, retention, and promotion rates,
at discipline- or specialty-specific levels and the availability
and/or accessibility of institutional support structures would
provide added insight into the impact of Covid-19 on the
biomedical workforce.

Lastly, emerging evidence suggests that author gender may
also influence how data are analyzed and presented (24, 25).
Prior work by Sugimoto and colleagues found that women are
more likely to report and analyze data by sex (25). Here, we find
that female authors are more likely to include patients of both
sexes within case reports. These data suggest that female authors
may be more likely to find inherent value in including clinical
data derived from both sexes in case reports. Alternatively, they
may be more keenly aware of, and actively seek to address sex-
and gender biases in biomedicine through inclusivity. On the
contrary, case reports with male last authors were more likely to
include male-only patients. As last authorship generally confers
seniority and intellectual leadership, these data suggest that sex
or gender biases held by the senior author, whether implicit
or explicit, may influence the selection of case report patients
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FIGURE 2 | Comparison of Covid-19 case studies by patient sex and physiologic body system. The percentage of Covid-19 case studies which describe patient sex

as male, female, both sexes, and unspecified. Data are presented by the category of case study, coded by physiologic body system, as well as the sum of all case

studies evaluated.

and reporting outcomes. The male-bias observed in Covid-19
case reports may be reflective of the patient population, as men
who are diagnosed with Covid-19 are more likely to require
hospitalization and critical care (26), however it does not fully
explain the authorial differences in case report selection. The fact
that female authors are more likely to include patients of both
sexes is of interest and warrants further examination particularly
in disease areas which are predominantly sex-specific.

This study is not without limitations. First, the sample size
of case reports analyzed was limited due to stringent inclusion
criteria related to journal impact factor and date of publication;
although it is important to note that this sample size remains
a significant and representative subset of the original sample of
case reports. Journal impact factors of 5 and above were selected
to represent case reports likely to be of medium-to-high visibility
within the biomedical community. However, we recognize that
journal impact factors are variable across biomedical disciplines
and medical specialties and serve only as one metric to assess
the quality, impact, and visibility of an article. As a result,
case reports published in journals related to obstetrics and
gynecology and reproductive health were likely omitted due to
traditionally lower impact factors. The inclusion of case reports
from women’s health-related journals may have made the data
appear more balanced and less suggestive of a sex-bias. Yet,
by excluding these articles the data more broadly reflects sex

and gender biases that exist outside of sex-specific fields of
medicine, although we recognize that obstetric, gynecologic, and

reproductive care is provided to those who identify across the
gender spectrum.

In addition, these data were collected from the first 6

months of the Covid-19 pandemic, during which time the
diagnosis, treatment, and understanding of the disease were
rapidly evolving. We therefore cannot quantify the potential
biases associated with clinical care that occurred later in the
pandemic. The in silico tools to assign author gender also present
another limitation as these are currently limited to gender binary
options (male, female, or unknown) and therefore exclude or

misrepresent the identity of those who are gender non-binary,
non-conforming, two-spirit, or third gender. Moreover, some
case reports did not explicitly define patient’s sex or gender. For
coding purposes, patient sex for these was inferred through the
use of terms such as man/woman, male/female, or descriptive
he/she pronouns, and there may be instances where patient sex
and gender identity do not correspond. Often the terms “sex” and
“gender” were used interchangeably within case reports, making
it difficult to separate patient’s biological sex from their gender
identity. The distinctions of both biological sex and gender
should be noted in case reports, as gender is a contributing social
determinant of health.

CONCLUSION

The associations between author gender and patient sex suggests
that sex or gender biases are contributing factors which impact
patient reporting. The coordinated efforts of clinicians, reviewers,
editors, and publishers are required to ensure a balanced
representation of the relevant patient population. Gender has
been widely recognized as a social determinant of health and
as such gender biases can contribute to gender-based health
disparities. Diversification of the biomedical workforce appears
to be critical, but rate-limiting factor, in reducing sex- and gender
biases that permeate biomedicine. As more gender-diverse
perspectives are included in the selection, writing, reviewing,
and publishing of case reports, their subsequent quality, and
educational value are likely to improve. Acknowledging and
actively addressing biases may further a better understanding of
the influences of sex and gender on health and disease, ultimately
minimizing health disparities.
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The advent of the COVID-19 pandemic saw the introduction of many unprecedent actions
occurring within our communities and by extension our country. Whilst many of us may have
heard the term pandemic before, few would have had the knowledge or experience of the measures
that were taken to contain coronavirus in our country. The introduction of lockdown measures
such as the closure of public places like bars restaurants, malls, places of worship, gyms, spas and
beauty services, casinos, cinemas (1); as well as, stay-at-home orders like working from home for
non-essential persons and closure of all schools were just a few of the measures that were put into
place to help curb the spread of COVID-19. The ramifications of thesemeasures would pan out over
time with some becoming apparent earlier than others and with grave consequences, particularly,
an increase in acts of intimate partner violence.

Intimate partner violence is sometimes referred to as domestic violence since a large number
of acts committed by perpetrators occur in the home. Locally, in Trinidad and Tobago prevalence
rates as high as 41% have been reported with alcohol and drug abuse being cited as the leading
cause (2). In 2017 alone the Trinidad and Tobago Police Service (TTPS) reported that there were
1,100 reports of domestic violence with 43 murders linked to domestic violence. According to the
August 2020 report from the Trinidad and Tobago Central Registry on Domestic Violence, there
were 7,594 reports related to domestic violence between the period 2014 to 2019. Approximately
75% of these reports were related to female victims. In 2019, there were 232 reports of domestic
violence with 81% of reports being made by women, where 48.5% were between 30 to 49 years
of age and 22.5% of women were between 18 to 29 years of age. In 2020, there were 556 cases of
domestic violence that were reported. During the period of January to March 2021, there were 826
reports of domestic violence (3).

Based on these findings it would appear that COVID-19 created a milieu conducive for a
domestic violence surge with the background of an existing high prevalence rate compounded by
confinement and possibly increased consumption of alcohol and drugs at home. The Centres for
Disease Control and Prevention (CDC) highlights individual, relational, community and societal
risk factors for domestic violence. These risk factors include common themes such as heavy alcohol
and drug use, economic stress (for example, unemployment), having few friends, being isolated
from other people and a desire for power and control in relationships (4). Alcohol use/abuse in
particular has been associated with male-to-female partner violence (5). Alcohol plays a key role
in the power and control wheel concept by increasing the user’s sense of personal power and
domination over others. An increased sense of power and control can, in turn, make it more likely
that an abuser will attempt to exercise that power and control over another (6).

The power and control wheel can also be turned through isolation and economic abuse. Isolation
of the victim is further enhanced by stay-at-home measures aimed at preventing the spread of
COVID-19, but also trapping victims of domestic violence with their abusers. Notwithstanding
communication technologies, there are also physical constraints on the victim preventing them
from accessing direct in person support and retreat to the safety of family, friends and shelters.
Behaviours such as constant surveillance and enforcement of rigid rules by perpetrators serve to
fuel the isolation and propagate acts of violence in the home. The potential for economic abuse has
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also increased since the pandemic due to the effects of job-
losses, furloughs, reduced working hours and general declines in
economic activity. Consequently perpetrators’ financial stresses
coupled with the propensity to consume alcohol as an escape,
create a highly charged home environment with acts of violence
becoming likely possibilities. In addition, some victims of
domestic violence are financially dependent on their abusers,
therefore making it difficult for them to leave these home
environments. Local data reported by UN Women suggests
that as of December 2020, only 39.3% of indicators needed to
monitor the sustainable developmental goals (SDGs) from a
gender perspective were available. There were gaps in key areas
such as unpaid care and domestic work, and information on the
gender pay gap. However, it can be noted that the unemployment
rate among women over 15 years of age was found to be 6.3%
compared to 4.6% of men in the same age range (7).

The concept of male privilege may have also been
strengthened during the COVID-19 pandemic as men occupying
supervisory and managerial roles at their workplaces have
become day to day bosses at home thereby increasing their
tendency to act like masters of the castle and relegating the
woman’s role to that of a servant. Indeed, this domination and
control through the use of male privilege plays a significant
role in male abusers who often consider abusive behaviour as a
right and a privilege. A Trinidadian qualitative report revealed
that male dominance in the family is a key factor creating a risk
of violence. Controlling behaviours such as isolation tactics,
accusations, threats and stalking also highlight the relationship
between male dominance in the family and multiple, intersecting
forms of violence. Accusation by partners is common, repetitive
and used to precipitate threatening, hitting, slapping, cursing
and choking (8).

Tactics used to maintain power and control through the use
of male privilege in the context of COVID-19 were highlighted
by the Battered Women’s Justice Project. These tactics include
violation of others’ personal space, using all the work and study
areas in the home, disrupting routines and refusing to share the
computer (10).

The COVID-19 pandemic in itself can be leveraged by
perpetrators. Indeed those suffering from domestic violence may
be less inclined to go to the hospital on account of fear of
infection. Ultimately, the social distancing, albeit essential to

contain COVID-19, may exacerbate the violence and maintain
it less visible (9). Usher et al. also reported that COVID-19 is
used as a coercive control mechanism whereby perpetrators exert
further control in an abusive relationship, specifically in the use
of containment, fear, and threat of contagion as a mechanism of
abuse (11).

Increased acts of sexual violence have also been documented
during this pandemic. A UK and Kenyan based study reported
that Sexual and gender-based violence (SGBV), and particularly
intimate partner violence (IPV), had spiked dramatically during
the COVID-19 pandemic (12). India noted a surge of porn usage
and sale of condoms and sex toys, reflecting increase in sexual
activity thereby indirectly indicating increase in chances of sexual
rights violation (13).

As a family physician, it is my view that we make the best use
of the limited resources available to us to protect our population
from the scourge of domestic violence that is accompanying the
COVID-19 pandemic. Now more than ever comes the time for
innovation and tact in the implementation of measures to screen,
guide and act definitively to protect the victims of domestic
violence. Toward this end, the WHO’s ALIVES framework for
inquiring and responding to a disclosure of domestic violence
serves as a primer for facilitating disclosure, validating concerns
and enhancing safety and support (14).

This framework can perhaps best be implemented through
the use of telehealth which has now become a standard
of care in order to mitigate against COVID-19. It is well-
documented that women and children are the main seekers of
health care. As health care providers, we must capitalise on
that by tactfully screening for domestic violence during virtual
encounters through the use of safe words or even advice on the
wearing of certain colours of clothing as a signal that a survivor
is concerned about their risk (15).

As a society we must never condone acts of domestic violence.
Rather, we should seek to educate the victims about avenues for
relief and try our best to dissuade perpetrators by creating a
supportive environment especially in the era of COVID-19.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

REFERENCES

1. Office of the Prime Minister–Republic of Trinidad and Tobago. Prime

Minister’s Media Conference-Thursday 29th April, 2021. Office of the Prime

Minister–Republic of Trinidad and Tobago. Available online at: https://www.

opm.gov.tt/prime-ministers-media-conference-thursday-29th-april-2021/

2. Nagassar RP, Rawlins JM, Sampson NR, Zackerali J, Chankadyal K, Ramasir

C, et al. The prevalence of domestic violence within different socio-economic

classes in Central Trinidad.West Indian Med J. (2010) 59:20–5.

3. Cox D. Statement by Senator the Honourable Donna Cox, Minister of Social

Development and Family Services on Incidence of Violent Crimes Against

Women and Girls. (2021). Available online at: http://www.social.gov.tt/wp-

content/uploads/2021/04/Statement-on-Violent-Crimes-Against-Women-

and-Girls-April-27th-2021.pdf

4. Centers for Disease Control and Prevention. Risk and Protective Factors

for Perpetration. (2021). Available online at: https://www.cdc.gov/

violenceprevention/intimatepartnerviolence/riskprotectivefactors.html

5. Foran HM, O’Leary KD. Alcohol and intimate partner violence:

a meta-analytic review. Clin Psychol Rev. (2008) 28:1222–

34. doi: 10.1016/j.cpr.2008.05.001

6. Boodram A. Alcohol is not a Root Cause for Abuse” It’s a Trigger.

The Caribbean Voice (2019). Available online at: https://www.

caribbeannewsglobal.com/alcohol-is-not-a-root-cause-for-abuse-its-a-

trigger/

Frontiers in Global Women’s Health | www.frontiersin.org 2 December 2021 | Volume 2 | Article 78806133

https://www.opm.gov.tt/prime-ministers-media-conference-thursday-29th-april-2021/
https://www.opm.gov.tt/prime-ministers-media-conference-thursday-29th-april-2021/
http://www.social.gov.tt/wp-content/uploads/2021/04/Statement-on-Violent-Crimes-Against-Women-and-Girls-April-27th-2021.pdf
http://www.social.gov.tt/wp-content/uploads/2021/04/Statement-on-Violent-Crimes-Against-Women-and-Girls-April-27th-2021.pdf
http://www.social.gov.tt/wp-content/uploads/2021/04/Statement-on-Violent-Crimes-Against-Women-and-Girls-April-27th-2021.pdf
https://www.cdc.gov/violenceprevention/intimatepartnerviolence/riskprotectivefactors.html
https://www.cdc.gov/violenceprevention/intimatepartnerviolence/riskprotectivefactors.html
https://doi.org/10.1016/j.cpr.2008.05.001
https://www.caribbeannewsglobal.com/alcohol-is-not-a-root-cause-for-abuse-its-a-trigger/
https://www.caribbeannewsglobal.com/alcohol-is-not-a-root-cause-for-abuse-its-a-trigger/
https://www.caribbeannewsglobal.com/alcohol-is-not-a-root-cause-for-abuse-its-a-trigger/
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


Khan and David COVID-19 and Intimate Partner Violence

7. UN Women. Americas-Trinidad and Tobago. (2021). Available online

at: https://data.unwomen.org/country/trinidad-and-tobago (accessed

November 15, 2021).

8. UN Women. Gender-Based Violence in Trinidad and Tobago. A Qualitative

Study. (2018). Available online at: https://www.undp.org/content/dam/unct/

caribbean/docs/20181011%20AF%20Trinidad%20and%20Tobago%20Health

%20for%20digital.pdf

9. Battered Women’s Justice Project. Covid-19 Tactics. Available online

at: https://www.bwjp.org/news/covid-coercive-control-wheel-combined.pdf

10. Pedrosa AL, Bitencourt L, Fróes ACF, Cazumbá MLB, Campos RGB, de Brito

BCS, et al. Emotional, behavioral and psychological impact of the Covid-19

pandemic. Front Psychol. (2020) 11:566212. doi: 10.3389/fpsyg.2020.566212

11. Usher K, Bhullar N, Durkin J, Gyamfi N, Jackson D. Family violence and

COVID-19: increased vulnerability and reduced options for support. Int J

Mental Health Nurs. (2020) 29:549–52. doi: 10.1111/inm.12735

12. Johnson K, Green L, Volpellier M, Kidenda S, McHale T, Naimer K,

et al. The impact of COVID-19 on services for people affected by

sexual and gender-based violence. Int J Gynecol Obstetr. (2020) 150:285–

7. doi: 10.1002/ijgo.13285

13. Malathesh BC, Das S, Chatterjee SS. COVID-19 and domestic violence

against women. Asian J Psychiatr. (2020) 53:102227. doi: 10.1016/j.ajp.2020.10

2227

14. World Health Organization. Caring forWomen Subjected to Violence: AWHO

Curriculum for Training Health-Care Providers. Geneva: WHO (2019).

15. Neil J. Domestic violence and COVID-19: our hidden epidemic. Aust J Gen

Pract. (2020) 49 (Suppl. 25). doi: 10.31128/AJGP-COVID-25

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Khan and David. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Global Women’s Health | www.frontiersin.org 3 December 2021 | Volume 2 | Article 78806134

https://data.unwomen.org/country/trinidad-and-tobago
https://www.undp.org/content/dam/unct/caribbean/docs/20181011%20AF%20Trinidad%20and%20Tobago%20Health%20for%20digital.pdf
https://www.undp.org/content/dam/unct/caribbean/docs/20181011%20AF%20Trinidad%20and%20Tobago%20Health%20for%20digital.pdf
https://www.undp.org/content/dam/unct/caribbean/docs/20181011%20AF%20Trinidad%20and%20Tobago%20Health%20for%20digital.pdf
https://www.bwjp.org/news/covid-coercive-control-wheel-combined.pdf
https://doi.org/10.3389/fpsyg.2020.566212
https://doi.org/10.1111/inm.12735
https://doi.org/10.1002/ijgo.13285
https://doi.org/10.1016/j.ajp.2020.102227
https://doi.org/10.31128/AJGP-COVID-25
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


PERSPECTIVE
published: 04 January 2022

doi: 10.3389/fgwh.2021.769292

Frontiers in Global Women’s Health | www.frontiersin.org 1 January 2022 | Volume 2 | Article 769292

Edited by:

Vijay Kumar Chattu,

University of Toronto, Canada

Reviewed by:

Paula Munoz Venturelli,

Universidad del Desarrollo, Chile

John Koku Awoonor-Williams,

Ghana Health Service, Ghana

*Correspondence:

Lakshmi K. Josyula

jlakshmi@georgeinstitute.org.in

Specialty section:

This article was submitted to

Sex and Gender Differences in

Disease,

a section of the journal

Frontiers in Global Women’s Health

Received: 01 September 2021

Accepted: 29 November 2021

Published: 04 January 2022

Citation:

Josyula LK, Murthy S, Karampudi H

and Garimella S (2022) Isolation in

COVID, and COVID in

Isolation—Exacerbated Shortfalls in

Provision for Women’s Health and

Well-Being Among Marginalized

Urban Communities in India.

Front. Glob. Womens Health

2:769292.

doi: 10.3389/fgwh.2021.769292

Isolation in COVID, and COVID in
Isolation—Exacerbated Shortfalls in
Provision for Women’s Health and
Well-Being Among Marginalized
Urban Communities in India
Lakshmi K. Josyula 1,2,3*, Shrutika Murthy 4, Himabindu Karampudi 5 and

Surekha Garimella 2,4,6

1 The George Institute for Global Health, Hyderabad, India, 2 Prasanna School of Public Health, Manipal Academy of Higher

Education, Manipal, India, 3University of New South Wales, Sydney, NSW, Australia, 4 The George Institute for Global Health,

New Delhi, India, 5Dalit Bahujan Resource Centre, Guntur, India, 6 Institute of Public Health, Bengaluru, India

This paper describes the lived experiences of health seeking, health care recourse, and

well-being of women waste pickers, a highly marginalized sub-population in urban areas

in India, highlighting the intersectionality of gender, socioeconomic and cultural contexts,

and occupational hazards that they face, as studied by a research team engaged in

participatory action research with waste workers in urban India. We note the impact of

the superimposition of the COVID-19 pandemic, with the restrictions on movement and

access to livelihoods, social support, and health care, and policies made and enforced in

a fragmented manner, on the already deprived conditions of the waste pickers. We reflect

on the women waste pickers’ practices of health seeking, their access to health care, the

provisions made for them and made use of by them, and the support they could tap in

protecting and restoring their health. A range of these experiences is illustrated through

three case studies. Finally, recommendations are made for better provision for women’s

health and well-being, and improved preparedness for emergency situations.

Keywords: lived experiences, women waste pickers, COVID-19, health and well-being, marginalized urban

communities, India

INTRODUCTION

Working with waste in urban areas in India comprises a wide range of occupations, from
street cleaning, to door-to-door garbage collection, to picking, sorting, sale, and processing of
reusable and recyclable waste from streets and dumps (1); and various degrees of formality of
employment, from regular government jobs, to fixed-term contracts with the government or private
organizations, to informal self-employment.Waste workers generally belong tomarginalized urban
communities facing multiple social, economic, and occupational disadvantages (2, 3).

Waste workers’ experiences of seeking and practising livelihoods, protecting and restoring
health, and interacting with community members evince intersectionality of gender, caste,
religion, region of origin and migration status, language, and nature of employment (regular,
contractual, informal, or self-employed) (3). The challenges posed by the COVID-19 pandemic
have been superimposed on the pre-existing privations faced by waste picker communities. In
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particular, the experiences of, and challenges faced by, women
in the waste picking communities, which demonstrate the
concurrent and compounded impacts of gender, socioeconomic
status, cultural identity, and occupation, have tended to be
grouped without adequate disaggregation with the experiences of
all waste workers, or worse, all socioeconomically disadvantaged
urban communities.

WHAT WE DID

Accountability for Informal Urban Equity (ARISE) (4) is a
consortium of interdisciplinary research hubs across Africa,
South Asia, and the United Kingdom, working on addressing the
challenges of ill-health, inequity, and insecurity in informal urban
settlements in low- and middle-income countries (LMICs),
through participatory research and community action to
build government accountability, and inform policy change.
At the George Institute for Global Health, India, one of
the ARISE hubs, we focus our work on waste workers
across three states in India, through partnerships with civil
society organizations working with the communities in these
action sites.

Over the course of our work on the ARISE project, we
conducted a review of the literature on waste workers, with an
emphasis on waste pickers in the informal sector. We engaged
in participant and non-participant observation, interviews, focus
group discussions, community meetings, and workshops with
waste picker communities, and civil society organizations, to
understand the lived experiences of waste pickers, and the
physical, social, and policy environments that they live and
work in. We undertook a detailed policy landscaping exercise,
including key informant interviews, to review policies related to
the health, health care recourse, occupational health and safety,
and social security of waste workers. Further, we examined 97
COVID-19 specific policies made by the Indian central and
state governments, and analyzed policies that pertained to the
health, security, livelihood, and well-being of disadvantaged
urban communities.

WHAT WE FOUND

Preliminary learnings from our review of the literature highlight
waste workers’ position among the most disenfranchised,
marginalized, and oppressed communities in India (5). Women
waste workers, in particular, experience excessive discrimination
and precarity, shouldering multiple burdens arising from
gendered division of labor and informal work arrangements,
having inadequate access to sexual and reproductive health
opportunities and care, and being invisible in existing leadership
spaces (6–9).

While there are no clear estimates on how many women
are involved in waste work, the information that is available
from some cities indicates that women constitute up to 70–
90% of this workforce (10). Low literacy levels and pre-existing
gender differentials make occupational mobility for women
waste workers more difficult than for men (11, 12). Even

within the waste-to-recovery chain, positions of authority are
predominantly occupied by men (13–15). Women waste workers
in India tend to perform the most physically arduous tasks, are
predominantly engaged in informal work contracts or are own
account workers, and get trapped in exploitative arrangements
(11). Consequently, they are often not recognized as “workers,”
and are thereby excluded from attaining and accessing social
security and welfare schemes. These vulnerabilities of women
waste workers are insufficiently examined in scholarship on
gender, labor, informal work, the waste economy, and health
systems. Research on the health and well-being of women
waste workers is mostly limited to a few discrete studies on
occupational health and safety (16–18). There is a dearth of
relational, intersectional, and contextual research that explores
and understands the health and well-being concerns and
embodied experiences of women waste workers.

In the advent of the COVID-19 pandemic, the federal and
state governments in India developed a slew of orders, guidelines,
and rules to deal with the disease and its impact (19). Issues
specific to COVID-19 that found mention in policies were
containment, including lockdowns; testing; stranded persons,
particularly migrants, students, and pilgrims; waste management,
especially disposal; discrimination, and inhumane treatment
of persons in the pandemic; and specific groups of persons,
e.g., senior citizens, vulnerable to COVID-19 infection and
complications. However, most of the social assistance schemes
were directed at population groups that were broadly categorized
as “poor” and “vulnerable.” The majority of the policies did
not apply to the specific precarities and vulnerabilities faced
by waste workers in the informal sector, but were aimed at
assuring food and shelter to those who had lost their livelihoods
in the pandemic. This included schemes for the provision of
relief kits and meals, but these too were limited to a 3-month
period at the beginning of the lockdown in 2020. Most of the
policy announcements were built on to pre-existing schemes
(see Supplementary Material 1 for a list of policies pertaining to
waste workers) and did not adequately address the impact of loss
of work, hunger, and inability to access health care.

Some state governments in India provided financial assistance
to all frontline workers, including sanitation workers, who
were involved in the efforts against COVID-19, and thereby
had disproportionate exposure to the disease. Among waste
workers, only tenured or regular sanitation workers engaged in
the cleanliness and upkeep of cities had policies specifically
addressing their health insurance, financial incentives,
and personal protective equipment (PPE) requirements.
We noted no reference or provision for waste workers in
informal employment, particularly migrant workers who
lacked government-issued documentation. While many of the
policies developed and enforced to address the transmission
of COVID-19 were sound in biological and epidemiological
terms, they failed to take into account the lives, and especially
the constraints, faced by disadvantaged communities, leading to
situations in which people found themselves protected to some
extent from COVID-19, but vulnerable to loss of livelihoods,
precarious nutritional intake, disrupted social interaction and
support, and violence.
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“If the NGO had not helped us with relief packages, we would

have died of starvation, not corona.”—informal waste picker,

Andhra Pradesh.

Pre- and Intra-Pandemic Experiences of
Health Recourse
The pre-COVID-19 scenario of women waste pickers’ health
seeking, provision, and access was one of lack of awareness of
services, such as antenatal check-ups, nutrition supplementation,
vaccination, maternity/sick leave; hesitation to access health
protection, screening, and curative services; difficulty in accessing
health care owing to conflicting occupational and family
priorities, administrative requirements, and pragmatic needs,
such as of transport; and adverse experiences of poor quality
care and hostility in interactions with the health system.
Support from civil society organization champions as well as
community health volunteers was acknowledged as essential to
shepherd women through the health system. Some families had
availed themselves of the provisions offered by governments
for the care of children in government hostels, and for
education and nutritional supplementation for community-
dwelling children, while many families were unable to access
these provisions owing to administrative hurdles that they could
not overcome.

In the course of the pandemic, restrictions applied to prevent
and contain COVID-19 impeded women’s lives, livelihoods,
and their families’ health and well-being. With the lockdowns
imposed early in the pandemic, children from disadvantaged
communities had to return home from government hostels
which supported their boarding, lodging, and educational
expenses. The switch of residence from hostels to parents’
homes meant that all expenses on the children switched
abruptly to the unprepared parents, whose livelihoods had
been stalled at the same time. Relief measures proposed and
implemented by government, civil society organizations, and
individual philanthropists were helpful, but piecemeal, and did
not reach all in need. Households were compelled to incur
loans, and experienced further compromised nutrition, and
further impaired access to information. COVID-19 screening
and treatment were associated with fear, misinformation, stigma,
and adverse impact on the care of family members. Routine
or emergent non-COVID-19 healthcare were affected in these
communities, with health care facilities out of bounds, health
care providers under pressure, and transport exorbitantly
priced. The burden of care as well as the brunt of the
distress and vulnerability to violence within the home fell
to women.

Health Problems Frequently Encountered
by Women Waste Pickers
Most waste pickers in the informal sector cannot afford
protective gear, making them vulnerable tomechanical, chemical,
and biological injuries. Considering that activities that involve
direct contact with mixed waste are predominantly carried
out by women and that too by informal workers, they are
the persons who need PPE the most but are least likely

to have and use them. The few waste workers who do use
some protective equipment are generally provided them by
their employers.

Most women report acute or chronic pain in one or more
parts of their body, including the head, eyes, arms, stomach,
pelvic region, knees, and legs. Women often neglect such pain
and sickness until they cannot function without treatment, at
which point they take recourse to local pharmacies, private or
government clinics, or local health traditions and home remedies.
Some women, despite having health cards issued by the state
government, are disinclined toward seeking care at government
health care facilities on account of the waiting periods and
adverse interactions involved at these institutions.

Women waste pickers have practically no access to civic
amenities such as toilets while they are working. They
are forced to constrain their toilet use to before and after
work timings, a situation that is especially inconvenient
during menstruation. Menstrual hygiene management
is a highly neglected aspect of waste pickers’ health,
with shortfalls in awareness, affordability, safe storage,
and amenities for use, changing, post-use treatment of
reusable menstrual absorbents, and disposal of one-time
use products.

Gynecological morbidities leading to repeated sickness,
chronic anemia, and impaired functioning, and paving the way
to surgeries such as hysterectomy, are common. Antenatal check-
ups and institutional deliveries are not the norm among waste
picker women. Pregnant women work until a few days before
childbirth, and return to work within about a month after
childbirth, taking the infant with them or leaving the infant at
home with a caretaker, if any. Longer periods of post-partum rest
at home represent lost income, and are not sought.

Waste pickers experience constant insecurity during work,
as they perceive that residents suspect them of thieving. Many
waste pickers report having to check in at the local police station
every week in the course of police cases lodged against them by
residents. During the pandemic, waste pickers observe that they
are shunned as potential disease-transmitters by residents of the
areas that they work in, making it additionally difficult for them
to obtain work. Women in waste picker communities, besides
experiencing several forms of social and structural violence and
neglect, are also exposed to domestic violence perpetrated by
drunk men.

Case Studies
We illustrate some of these findings through case studies of
women waste pickers’ experiences in health management and
healthcare recourse, from two states in India. Topics explored
in our discussions and observations included: the current intra-
COVID-19 situation of family and social support, engagement
with civil society organizations, and awareness of government
health services; how the intra-COVID-19 situation differed from
the pre-COVID-19 one in terms of policy, implementation,
provision, and financial and social support; the impact on work
and income; and needs—met and unmet—related to services,
amenities, security, and equity.
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Case study 1: Shivani∗, 44, Andhra Pradesh

Shivani was married at the age of 15, and had three children in quick succession. She has always been the primary breadwinner of the family. Her alcoholic

husband not only did not contribute to the household, but spent a large proportion of her earnings on alcohol besides. In her mid-twenties, she suffered

painful and heavy menstruation, which she tried to keep at bay with over-the-counter painkillers as she continued to work despite her pain and discomfort.

She put off check-ups and hospital visits to save time and money, until her condition became too serious to ignore. Finally, she visited a hospital where a

severe uterine infection was diagnosed, and the doctor expressed the potential risk of cancer if the problem continued unchecked. She underwent

hysterectomy in a private hospital at the age of 26. She received moral and �nancial support from her parents through this crisis. Post-hysterectomy,

Shivani is relieved that she is enabled to work all month without any constraints posed by menstruation.

Three years ago, she had typhoid and fell unconscious while working. She got admitted to a government hospital where she underwent multiple tests, and

was diagnosed with diabetes. While the consultation was of free of cost, she had to bear the medication expenses, although medications are notionally to

be made available free of cost too (20). Shivani found herself in the quandary of taking medication to control blood sugar levels, but not having enough food

to eat commensurate with the medication. Over time, she developed low blood pressure and had seizures at times while at work. She cultivated a routine of

regular check-ups at the government clinic, and replenishing her medications at a private pharmacy (21). Her deteriorating health left her capable of work

only about half the month.

The lockdowns occasioned by the COVID-19 pandemic placed critical constraints on Shivani’s livelihood and slashed her income drastically as access to

waste picking was not allowed in many parts of the city. In parallel, as a measure to tackle the pandemic, (formally employed) municipal workers were

instructed to step up their waste collection activities, leaving practically no scope for informal waste pickers to work. An additional obstacle that waste

pickers faced was the hostility that residents expressed, viewing waste pickers as potential disease-transmitters.

With the reduction in income, the entire family’s nutrition worsened. Even the infrequent relief packages from the government, NGOs, and individual

philanthropists could not ful�ll all the household’s needs. The lockdowns affected Shivani’s healthcare routine adversely as well: the government hospital

did not allow patients inside the facility, and the patients did not feel as well-treated by the doctors as they had in pre-COVID-19 consultations. The

regularity of Shivani’s tests for diabetes was affected, with the interval between tests prolonged to 2–3 months.

In the past 2 months, Shivani has had a further health setback: An inch-long nail from the waste she was picking through, pierced her foot and led to a

non-healing wound, which comes in the way of her walking, and therefore working. Besides the impact of this on the ful�llment of her immediate needs,

Shivani is apprehensive about its implications for her ability to repay the debts that she incurred in the past few years for the celebration of her daughters’

weddings. She reports that her sleep is disturbed nightly with these worries, and that her peace of mind is lost. She seeks support for an alternative

livelihood, such as vegetable vending, which would not require her to walk a lot, to help her get back on track with earning, and ideally, saving.

Case study 2: Saroj∗, 24, Himachal Pradesh

Saroj was born in Shimla, into a migrant family of manual laborers from Nepal. In childhood, her family kept traveling between Nepal and Shimla, as her

parents’ work assignments dictated. The continual shifting affected the continuity of her education, which she, although a good student, had to give up

when she was around 12 years of age to take up manual labor to contribute to the household income.

Saroj got married at the age of 14 years, and was pregnant with her �rst child at 16, although she lied about her age for fear of admonishment from health

care providers for marrying and getting pregnant so young. Based on this encounter with the health system, her Aadhar card (an identity card issued by the

government of India) re�ects an older age.

All three of her children were delivered in government hospitals, however, her experiences of care were not uniform. Despite undergoing routine ante-natal

check-ups at the government hospital, Saroj was not aware of the requirement of an HIV test prior to admission for labor. She was denied admission to a

government hospital for women and children on grounds of not having been tested for HIV. She was rushed by her family to another government hospital

for delivery as she was already in labor and needed care urgently. The requirements for admission differed between these government hospitals.

After her third delivery, Saroj suffered a degree of uterine prolapse, for which she sought the help of a local masseuse, who administered a brief massage to

adjust the position of her uterus. Saroj, who was engaged in manual labor, found that lifting and carrying loads aggravated her uterine prolapse. She

switched to of�ce cleaning, a job that did not involve lifting and carrying loads. However, the long working hours came in the way of childcare, especially

since she was the only adult in the household on a regular basis, as her husband lives and works at an orchard around 2 hours away. Saroj then switched to

door-to-door garbage collection, which has more convenient work timings. However, this job involves lifting and carrying loads across hilly terrain,

aggravating her uterine prolapse, and necessitating frequent visits to the masseuse.

Both Saroj and her husband contracted COVID-19 in the second wave of the pandemic. Saroj had had a fever and cough for about a week, through which

she continued to work to ensure uninterrupted income, before the death of one of her neighbors prompted the local health workers to set up a testing camp

in their locality. On testing, Saroj and her husband were found to be COVID-positive. The local Primary Health Centre as well as the community health

volunteer coordinated their care at this time, delivering medication and facilitating tests. The local government doctor and community health volunteer also

coordinated continued support of the COVID-positive community members through a WhatsApp group for follow-up and query resolution. Saroj had

certain incorrect beliefs about the course of COVID-19, such as that perspiration caused by ambient heat would eliminate the disease. Saroj’s family of �ve

had to undertake isolation as a unit, although the children were not infected, as they did not have the resources to quarantine the children elsewhere. Their

living arrangements are such that although each household has access to a separate toilet and bathroom, the access is through a common corridor. So, the

family had to exert constant caution to isolate from neighbors. Saroj and her husband had a harrowing time dealing with their own sickness, and their

worries about the children’s susceptibility to COVID-19 as well as their future vulnerability in the event of the loss of their parents from COVID-19.

Saroj’s children were going to school before the pandemic. Online classes were not a feasible and sustainable option for Saroj. She enrolled her children for

private tutoring with a local teacher, but is distressed to note that the teacher is very harsh about punishment for schoolwork not done as speci�ed.

However, Saroj has no other affordable option for her children’s education at this time.

Besides her gynecological troubles, Saroj suffers frequent headaches, for which she uses over-the-counter painkillers or home remedies of spiced oil. She

also experiences distress in encounters with some residents in her work zones, who sometimes make discriminatory remarks about her occupation of

garbage collection, which sting her. Saroj derives a sense of belonging and social support in her community that has a shared history of migration from

Nepal, and tends to be isolated from other communities.
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Case study 3: Srilatha∗, 30, Andhra Pradesh

Srilatha lives in a makeshift settlement a few meters from a dump yard. After an early marriage in her teens, she had two daughters, whom she gave birth to at

home. She reports that her pregnancies and childbirth were uneventful, and that her children were healthy. Three years ago, her husband took their daughters

away and deserted her. She migrated to the settlement next to the dump yard then, and has had no contact with her husband or her children since. Srilatha heard

recently that her younger daughter is dead, however, she does not know the circumstances of her death.

Two years ago, Srilatha began living with a 42-year old man who had been abandoned by his wife. She became pregnant during the COVID-19 pandemic. She

did not have any routine antenatal check-up, and was not eligible for any government-sponsored benefits at the Anganwadi center (for supplemental nutrition) for

want of documentation. Srilatha had made no plans for an institutional delivery. However, she unexpectedly went into labor in the 7th month of pregnancy, and

got admitted to a government hospital with the assistance of NGO volunteers. Although she underwent normal labor and delivery, the baby was stillborn. The

doctors explained that the baby had died in the womb from an infection. Srilatha attributes the death of her unborn child to her “negligence,” which is how she

describes her regimen of low priority for cleanliness, nutrition, and rest, and steady routine of waste picking throughout her pregnancy. She rues the low level of

personal and environmental hygiene that she can reasonably maintain in waste picking and living next to a dump yard, with no access to civic amenities.

To compound Srilatha’s distress, the nurses at the hospital refused to hand over the body of her stillborn child to her without receiving some payment, as bribe.

The intervention of the NGO volunteer, who was not unused to the demand for bribe for the handover of babies to mothers at the hospital, ensured that Srilatha

got her baby’s body without having to expend money for it.

Srilatha declares that she is not bothered about contracting COVID-19 or any other disease. She is completely against the formal healthcare system itself, and

believes that hospitals are unsafe and unaffordable. She prefers local health traditions to address any sickness she suffers, and to give birth at home rather than in

hospital. Had the NGO volunteers not been available to assist her, she would have given birth at home again rather than undergo the difficult process of hospital

admission without government-issued documents, and have to incur transport and other expenses as well.

Srilatha considers herself tough and resilient, mentally and physically. She believes that this hardiness is critical to her daily toil to support herself and her family.

She recounted her return to waste picking in a week after her delivery and child’s death in the womb, as “nothing should stop [her] from working.”

∗Names changed to preserve anonymity.

DISCUSSION

Women waste pickers demonstrate intersectionality of multiple
disadvantages in their personal, social, and occupational lives.
Their deprived educational and sociocultural backgrounds
predispose them to low health awareness, and their
low autonomy leaves them with very little agency and
behavioral control in the face of high vulnerability and
varied responsibilities.

The health and well-being needs of women waste pickers
are not understood and addressed adequately. They are often
clubbed with the occupational pitfalls common to men and
women, without regard to the differential experiences based on
sex and gender. This is particularly problematic considering
that the genders are non-uniformly divided among the range
of activities in waste work. Certain activities, such as picking
recyclable waste on the streets and in dump yards, are
disproportionately performed by women, and their execution
needs to take into account the other health and civic conditions
of women, rather than be considered as a neutral human
response to exposure to particular physical, chemical, or
biological hazards.

Health and well-being are an early casualty in emergency
situations affecting entire populations, such as the COVID-
19 pandemic, but also in the frequent and varied crises
endured by communities and individuals experiencing multiple
disadvantages and living and working in precarious conditions.
Economic challenges clearly move the health and well-being
of all household members down the list of priorities. Further,
the lowest priority is accorded to the health and well-being
of girls and women, often by themselves too. The pervasive
sociocultural norms prioritizing men, particularly those engaged
in earning for the household, persist in the communities
of waste workers notwithstanding the frequent occurrence of

unemployment in males, and the disproportionate burden of
economic, social, and nurturing support falling on the female
household members.

Recommendations
Our pre- and intra-pandemic studies highlight the imperative to
assure the following basic facilities for the health and well-being
of waste picker (and other) women:

• civic amenities, including secure housing, electricity, water,
and sanitation facilities;

• livelihood security, through registration, recognition of waste
work, and assurance of wages;

• access to reproductive and child health, including menstrual
hygiene management, antenatal care, institutional delivery,
immunization, and nutrition;

• education;
• health care, encompassing health protection, disease and

injury prevention, health promotion, and therapeutic options;
• occupational safety, including the provision and enforcement

of PPE use, and regular check-ups for secondary prevention of
occupational disorders;

• security from crime, and intentional injuries; and
• opportunities for social participation.

In addition, societies need to recognize the vital contributions
of waste workers in ensuring the cleanliness of urban areas
and environmental sustainability. In a context of such
institutionalized provision and societal sensitization, responding
effectively and equitably to a crisis such as a disease outbreak
or natural disaster would not deprive disadvantaged girls
and women of essential health access as the response to the
COVID-19 pandemic has.
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Background: From late 2019, COVID-19 disease has infiltrated the global population

causing widespread challenges to public health. One cohort that has received less

attention, but who may be more vulnerable to the mental and physical health related

impacts of COVID-19 restrictions are postpartum mothers. The aim of this study was to

explore the mental health, well-being, and health behaviours of mothers up to 12 months

postpartum whilst living in Australia under COVID-19 level 3 and 4 restrictions.

Methods: 351 women in their first year postpartum residing in Australia whilst under

level 3/4 social distancing restrictions (during April 13 and June 11, 2020) were recruited

to participate in an online questionnaire. The survey measured symptoms of depression,

anxiety, and stress (DASS), wellness (SF-36), physical activity (Godin-Shephard score),

perceived value of health outcomes, diet, and sleep. Descriptive statistics and linear

regressions were performed.

Results: Data was analysed for 139 eligible women. Of these women, 74% scored

“normal” for depression, 84% for anxiety, and 72% for stress. Over half (58%) of women

reported being worn out all, most, or a good bit of the time and 77% reported being

a happy person all, most, or a good bit of the time. Analysis of the perceived values of

health outcome revealed women had high value for “getting out of the house,” “achieving

a better overall mood,” and “to feel better physically.” Women were considered physically

active according to the Godin Leisure score, however only 41% of womenmet the current

Australian national physical activity guidelines of 150 min.week−1.

Conclusions: Overall themajority of postpartummums that were surveyed, have normal

mental health symptoms, and despite being worn out most are happy at least a good

bit of the time. This study highlights the importance of health values in maintaining

leisure physical activity and mental health. In addition it appears women may benefit from

virtual group exercise and community programs to encourage being physically active and

socialising with friends simultaneously.

Keywords: physical activity, post-pregnancy, pandemic, maternal, mood, exercise, depression, isolation
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INTRODUCTION

From late 2019, novel coronavirus disease (COVID-19) has
infiltrated the global population causing widespread challenges
to public health. The economic and social disruption has
caused unprecedented stress and anxiety for many families.
To minimise the spread of COVID-19 governments across the
world, including Australia, have enforced various restrictions
such as lockdown stay-at-home orders and the closure of many
businesses, schools, and public spaces. Furthermore, restrictions
in Australia included strict international and state border
closures and limits on house and family visitation (1). The two
highest levels of COVID-19 restrictions in Australia are the
Level 3 and 4. These restrictions closed all services considered
non-essential such as gym and fitness centres, dining, arts
and entertainment, retail, and online home-schooling for most
students. Reasons to leave the house were minimised to exercise
(often time-restricted), essential shopping, and essential medical
appointments. There has been much speculation on the impact
of COVID-19 on mental health in the general population, with
predictions of a 25% increase in suicides (2). One cohort that has
received less attention, but who may be more vulnerable to the
mental and physical health related impacts of disasters, such as,
COVID-19 restrictions are postpartum mothers (3).

Notwithstanding the COVID-19 pandemic, the postpartum
period poses many physical and emotional challenges and
triumphs. In a cohort of ∼10,000 Australian-born and migrant
postpartum women, ∼95% reported one or more emotional
health issues within 6 months after birth; ∼70% experienced
extreme exhaustion (4), and 43% and 25% experienced
heightened symptoms of depression and anxiety (5). These
findings are of particular importance as links have been
established between increased mental health symptoms and the
impact on mother-infant bond as well as the psychological
development of the infant (6). Achieving physical activity and
diet guidelines are important during the postpartum period
to improve cardiovascular fitness (7), facilitate weight loss (8),
increase positive mood, decrease anxiety and depression, and
promote greater alertness following exercise (9). Hence, it is
important to explore the mental health and health behaviours of
women during this pandemic in order to develop and strengthen
support systems for postpartum mothers (10).

Recent studies across the world have reported mixed findings
on the mental health and well-being of perinatal women during
COVID-19 (11–18). Six studies in postpartummothers across the
world, North-eastern Italy, Belgium, China, and America have
found increased depressive and anxiety symptoms (11, 12, 14–
17), whilst another study in postpartumwomen in Japan reported
normal levels of mental health and well-being (13). In addition,
emerging evidence suggests the amount of physical activity
women across the world partake in is also an important factor
when considering maternal mental health during the pandemic
(11). It is well-known that higher levels of physical activity can

Abbreviations: DASS, Depression, anxiety, stress scale; EPDS, Edinburgh

postnatal depression scale; BMI, Body mass index; SF-36, 36-item short

form survey.

prevent (19) and reduce (20) mental health symptoms in the
postpartummother (21). However, due to COVID-19 restrictions
there may be fewer opportunities for physical activity, potentially
contributing to poorer mental health. One survey reported 64%
of pregnant and postpartum women across the world decreased
their physical activity levels during the COVID-19 pandemic,
those who met the physical activity recommendations had lower
levels of depression symptoms and anxiety compared to women
who did not (11). Similarly, it is important to explore the impact
of diet and nutrition. For example, recent research reports 54%
of Australians were bothered by overeating during the pandemic
(22). In addition, 43% of Danes have reported eating more, 42%
have been snacking more, 48% are exercising less, and 30% have
gained weight (23). To our knowledge, no studies have explored
the impacts of COVID-19 restrictions on mental health and
physical activity in postpartum women in Australia.

The aim of this study was to provide data on themental health,
well-being, and health behaviours of mothers up to 12 months
postpartum whilst living in Australia under COVID-19 level 3
and 4 restrictions. It was hypothesised maternal mental health
symptoms (depression, anxiety, and stress), andwell-being would
be lower than previously reported national averages. Physical
activity levels were also expected to be low. The possible influence
of important predictors of mental health such as physical activity,
values and nutrition were also included as exploratory outcomes.

MATERIALS AND METHODS

Sample and Procedure
Women >18 years, within their first year postpartum, and
currently under Australian Government enforced Level 3 or 4
restrictions (24) were invited to complete an online questionnaire
between April 13 and June 11 (all Australian states) and
additionally, from September 10 to 22 (Victoria only) 2020.
Women were recruited via advertisement on social media
(Twitter, Facebook, and Instagram). This study was approved
by the joint University of Wollongong and the Illawarra
Shoalhaven Local Health District (ISLHD) Ethics Committee
(HREC: 2019/ETH13571). Informed consent was provided by
all women.

Instruments

The questionnaire and consent were completed by women
via the online platform CoreXM (Qualtrics, Sydney,
Australia). Demographics including such as age, months
since delivery, education, and postcode were collected,
followed by questions on well-being, mental health, and
health related behaviours.

Mental Health
Mental health symptoms were collected via the Depression,
Anxiety, and Stress Scale−21 items [DASS-21 (25)]; a set of
three self-report scales assessing seven-items across anxiety,
depression, and stress symptoms. Mental health is analysed and
reported categorically using the classifications provided in the
DASS: normal, mild, moderate, severe, and extremely severe.
The short version has good reliability and validity (Cronbach’s
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alpha 0.94, 0.87, and 0.91 for the depression, anxiety, and stress
subscales, respectively), along with good construct validity.

Well-Being
Well-being was assessed using the 36-item Short Form Health
Survey questionnaire (SF-36). The SF-36 is a validated instrument
for evaluating Health-Related Quality of Life. The SF-36
measures eight domains of health status: physical functioning (10
items), physical role limitations (four items), bodily pain (two
items), general health perceptions (five items), energy/vitality
(five items), social functioning (two items), emotional role
limitations (three items), and mental health (five items). This
version has good reliability and validity (Cronbach’s alpha for
physical functioning: 0.93; social functioning: 0.73; physical role
limitations: 0.96; emotional role limitations: 0.96; bodily pain:
0.85; mental health: 0.95; energy/vitality: 0.96; and general health
perceptions: 0.95) (26). The scores were transformed to score
from zero (worst possible health) to 100 (best possible health)
using RAND (Research and Development) Corporation’s scoring
guidelines (27).

Perceived Value of Outcomes
Perceived value of outcomes for general health was assessed using
a 12-item outcome expectations measure designed to be relevant
to the study population. Participants were asked to rate items by
“How much value do you place on attaining each of the following”
followed by items such as “get out of the house,” “weight control,”
and “lower risk of type 2 diabetes” (Table 5). Each item was scored
on a 9-point Likert scale ranging from 1 (no value) to 9 (the
highest of value) (28). The questionnaire has good validity and
reliability (Cronbach’s alpha for this study: 0.82).

Sleep
Sleep was assessed using a 4-item questionnaire evaluating the
length of sleep, the length of uninterrupted sleep, and awake
hours during night (all measured in hours) as well as the number
of interruptions. Interruptions were assessed on a categorical
scale of 0–1, 2–3, 4–5, 6–7, and 7 or more-times sleep was
interrupted per night. The questionnaire has good validity and
reliability (Cronbach’s alpha for this study: 0.73).

Physical Activity
Physical activity was assessed using the validated Godin-
Shephard Leisure-Time Physical Activity Questionnaire [Godin
Score, (29); kappa index 0.74 (30)]. The questionnaire asked
participants to report how often they completed 15min bouts
of strenuous, moderate, and light/mild exercise over a typical 7-
day period before, and during their pregnancy, as well-currently
(postpartum). These values were then placed into the following
equation to provide their leisure score separately during each
time period:

Weekly leisure activity score = (9 × Strenuous)

+
(

5 × Moderate
)

+ (3 × Light)

Godin scores are categorised into active (score:≥ 24), moderately
active (score: 14–23), or insufficiently active (score: ≤ 13).

Physical activity minutes per week were then calculated from the
reported Godin scores.

Dietary Intake
Dietary intake of the core food groups [including vegetables
(fresh), vegetables (frozen), fruit (fresh), fruit (frozen), grains,
legumes, meat, dairy, and snacks] were assessed using a
questionnaire developed in line with Australian Dietary
Guidelines (31). Each item was scored on a 4-point scale
including 1 (daily), 2 (3–4 days.week−1), 3 (weekly), and 4
(rarely). Food groups were separately analysed. Dietary intake
was compared with the Australian Dietary Guidelines (31).

Data Analysis and Statistics
SPSS Version 26.0 (Armonk, NY, USA) was used for quantitative
analysis. Univariate data for baseline demographics, mental
health, physical activity, sleep, dietary intake, and wellness
outcomes are shown as a proportion (percentage) or mean (SD).
Correlations of all variables were carried prior to regression
analysis (Supplementary Tables 1–7). Multiple linear regression
analysis was used to explore the relationship between mental
health score (dependent variable) and predictor variables-
education, postpartum BMI, physical activity, and food intake
(fresh vegetables, fresh fruits). Multiple linear regression was also
used to establish the relationship between postpartum physical
activity (dependent variable) and the above predictors with the
addition of pregnancy physical activity levels. Linear regression
was also used to determine the relationship between postpartum
physical activity (dependent variable) and values for general
health. Variables used in the regression analysis (education,
BMI, maternal age, fruit and vegetables and physical activity)
were based on known relationships of between variables and
mental health/physical activity. Regression tables are presented
with standardised coefficients β, t-statistic (t), significance (p),
and 95% confidence intervals for β (upper and lower bounds).
Statistical significance was noted as p< 0.05. Participant data was
only used for those participants that completed each section (ie
mental health, well-being etc) in full, incomplete sections were
excluded from analysis. Post-hoc power analysis for mental health
(depression, anxiety, and stress) revealed a sample size of 118
was required.

RESULTS

A total of 351 participants expressed interest in the study. Of
the 351, 212 met inclusion criteria but did not complete the
survey for unknown reasons. Data for 139 eligible participants
were available for most analyses. However, where fewer women
completed a survey section (i.e., DASS n = 114) the sample size
is reported. Women had a mean age of 32.5 ± 4.2 years, were
6.2 ± 3.6 months post-delivery, and had a mean postpartum
BMI of 25.8 ± 4.2 kg.m−2 (Table 1). Of these women, 40% were
primiparous, 44% had two children, 3% had 3 children, and 2%
had 4 children. Further, 85%were married, and 80.3% had at least
a bachelor degree.
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TABLE 1 | Physical activity, body mass index (BMI), sleep, dietary intake, and perceived value of achieving outcomes of women reported pre-, during, and

post-pregnancy (during COVID-19 social distancing restrictions).

Pre-pregnancy

mean ± SD

Pregnancy

mean ± SD

Post-partum

mean ± SD

Physical activity (min/wk) 149.1 ± 58.9 124.7 ± 52.9 133.5 ± 58.8

Godin score 52.6 ± 22.9 40.3 ± 18.5 43.6 ± 20.4

Strenuous 2.7 ± 1.9 1.6 ± 1.3 1.9 ± 1.5

Moderate 3.4 ± 2.0 2.8 ± 2.0 3.0 ± 2.3

Light 3.9 ± 2.2 3.9 ± 2.2 4.1 ± 2.4

BMI (kg.m−2 ) 24.4 ± 4.1 13.2 ± 6.0*

*pregnancy weight gain (kg)

25.8 ± 4.2

Postpartum sleep 0–1% 2–3% 4–5% 6–7% 7+%

Hours of sleep total 0 0.8 24.4 53.5 21.3

Uninterrupted sleep (hours) 7.9 49.6 28.3 9.4 4.7

How many times sleep interrupted? (n) 16.5 45.7 22.0 4.7 11.0

Awake time during night (hours) 15.7 61.4 20.5 1.6 0.8

Food Daily % 3–4 times weekly % Weekly % Rarely %

Vegetables (Fresh) 66.7 28.1 3.7 1.5

Vegetables (Frozen, dried, or canned) 14.4 23.2 30.4 32.0

Fruit (Fresh) 51.2 24.4 18.1 6.3

Fruit (Frozen, dried, or canned) 9.6 6.4 24.0 60

Grains 70.6 21.4 4.8 3.2

Meat 71.7 25.2 1.6 1.6

Legumes 19.0 24.6 37.3 19.0

Dairy 71.7 14.2 7.9 6.3

Snacks 32.3 26.8 33.1 7.9

Mean ± SD

Get myself out of the house 7.8 ± 1.6

Feel better physically 7.7 ± 1.5

Better overall mood 7.5 ± 1.7

Sense of accomplishment 7.3 ± 1.7

Reduce stress 7.1 ± 2.0

Socialise with friends 7.1 ± 1.8

Have more energy 7.0 ± 1.9

Increase fitness 6.8 ± 2.0

Weight control 6.4 ± 2.2

Lower risk of type 2 diabetes 4.8 ± 2.8

Meet new people 4.4 ± 2.0

Praise from friends and family 4.1 ± 2.5

Mental Health and Well-Being
A majority of women reported normal scores in depression,
anxiety, and stress symptoms during Australian level 3 and 4
social distancing restrictions. Women had a mean depression
score of 3.16± 3.08. Of these, 74% (n= 84/114) scored as normal,
11% (n = 12/114) mild, 12% (n = 14/114) moderate, and 4%
(n = 4/114) severe depression. No participants scored extremely
severe range.

Women in the study had a mean anxiety score of 2.09 ± 2.80.
Of these, 84% (n= 94/112) scored normal, 7% (n= 8/112) mild,
6% (n = 6/112) moderate, 4% (n = 4/112) severe, and 4% (n =

4/112) extremely severe anxiety.
Women in the study had amean stress score of 6.14± 3.95. Of

these, 72% (n = 82/114) scored normal, 11% (n = 12/114) mild,
9% (n = 10/114) moderate, 8% (n = 9/114) severe, and 1% (n =

1/114) extremely severe stress.
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TABLE 2 | Postpartum well-being of women as measured through an SF-36 (n =

121), compared with Australian female norms aged 25–34 years (n = 2,182).

SF-36 Mean ± SD

(a.u)

Australian norms,

females 25–34 years

(32)

P-value

Physical functioning 94.8 ± 6.9 89.3 ± 23.4 0.010*

Physical role limitations 78.6 ± 28.2 83.5 ± 46.7 0.253

Bodily pain 74.2 ± 22.0 79.8 ± 32.7 0.063

General health 65.3 ± 18.6 75.9 ± 28.0 <0.001*

Vitality 45.4 ± 19.0 62.3 ± 28.0 <0.001*

Social functioning 78.5 ± 23.5 84.0 ± 32.7 0.068

Emotional role limitations 60.9 ± 38.9 83.7 ± 46.7 <0.001*

Mental health 70.0 ± 16.6 74.2 ± 23.4 0.052

Missing values due to incomplete datasets. *Significance < 0.05.

SF-36 scores, separated into the eight core wellness concepts
(physical functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role, and mental health),
are provided in Table 2. Compared to Australian norms, our
population had significantly higher levels of physical functioning
(94.8 ± 6.9 vs. 89.3 ± 23.4 u.a; p = 0.010) and lower levels of
general health (65.3± 18.6 vs 75.9± 28.0 u.a.; p < 0.001), vitality
(45.4 ± 19.0 vs. 62.3 ± 28.0 u.a.; p < 0.001), and emotional
role (60.9 ± 38.9 vs. 83.7 ± 46.7 u.a.; p < 0.001). Within these
concepts, 58.1% of women reported being worn out all, most, or a
good bit of the time and 76.9% of women reported being a happy
person all, most, or a good bit of the time.

Sleep
Half of the women (53.5%) reported getting 6–7 h of sleep
per night total. Many women (49.6%) reported getting 2–
3 h of uninterrupted sleep each night and 45.7% reporting
being interrupted 2–3 times a night. 61.4% of women reported
spending 2–3 h awake during the night. Sleep frequencies are
provided in Table 1.

Perceived Value of Outcomes
The average perceived value (1–low value to 9–highest value)
placed on achieving outcomes of general health are shown in
Table 1. In regard to value toward various health components,
postpartum women reported high value for “getting out of the
house,” achieving a “better overall mood,” and “to feel better
physically.” Lowest value was reported for “receiving praise from
family and friends,” “meeting new people,” and “lowering the risk of
type 2 diabetes.”

Physical Activity
On average, women in the present study were classified as being
physically active pre-, during and postpartum according to the
Godin classification (average min.wk−1 Table 1). Pre-pregnancy,
women had a Godin score of 53 ± 23 a.u. Of these, 0% were
classed as sedentary or physically inactive, 7% (n = 9/125)
moderately active, and 93% (n = 116/125) physically active
according to the Godin score.

During pregnancy, women had a mean Godin score of 40 ±

19 a.u. 0% (n = 0/121) were classed as sedentary or physically
inactive, 18% (n = 22/121) were considered moderately active,
and 82% (n = 99/121) were considered physically active
according to the Godin score.

Postpartum, during Australian level 3 and 4 COVID-19
restrictions, women had a Godin score of 44 ± 20 a.u. Of
these, 0% (n = 0/121) were classed as sedentary or physically
inactive, 16% (n = 19/121) moderately active, and 84% (n
= 102/121) physically active according to the Godin score.
Despite the positive scores derived from the Godin scores, only
41% of women met the current physical activity guidelines of
150min.week−1 according to Australian national guidelines (33).
Godin scores for vigorous, moderate, and light physical activity is
presented in Table 1.

Nutrition
Women in the study reported eating fresh vegetables (66.7%),
fresh fruit (51.2%), grains (70.6%), meat (71.6%), and dairy
(71.7%) daily. Frozen fruit and vegetables were reported as being
eaten rarely (60.0 and 32.0%, respectively). Legumes were most
commonly (37.3%) reported as being eaten weekly, whilst snacks
were reported as being eaten both daily and weekly (32.3 and
33.1%, respectively). Based on this survey, the proportion of
women in this study that do not meet healthy eating guidelines
is 33.3% for vegetables, 48.8% for fruits, 29.4% for grains, 28.8%
for meats, 81% for legumes, and 28.3% for dairy. The proportion
of women who answered daily, 3–4x per week, weekly or rarely
to each food group is shown in Table 1.

Relationship Between Physical Activity and
Maternal Mental Health, Values, and
Well-Being
Correlation analysis was performed on all variables, and
significant outcome variables were entered into regression
analysis (Supplementary Tables 1–7). Several regression
analyses were conducted with depression, anxiety, and stress
scores with education, postpartum BMI, vegetable intake, fruit
intake, pre-pregnancy physical activity, and postpartum physical
activity as potential predictors. Fruit intake (p = 0.039) was a
significant predictor for depression symptoms and accounted
for 12.6% of depression score variance (Table 3). Fruit intake
(p < 0.001) was a significant predictor for anxiety symptoms
and accounted for 26.8% of anxiety score variance (Table 3).
Fruit intake (p = 0.007) was a significant predictor for stress
symptoms and accounted for 17.1% of stress score variance
(Table 3). Physical activity carried out pre-pregnancy (p =

0.050) and during pregnancy (p = 0.001) were both significant
predictors for postpartum physical activity and together
accounted for 40.4% of postpartum physical activity time
(Table 4). Value in feeling better physically (p = 0.006), getting
out of the house (p = 0.034) and socialising with friends (p =

0.033) were all significant predictors for postpartum physical
activity and together accounted for 16.9% of post-pregnancy
physical activity time variance (Table 5).
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TABLE 3 | Linear regression analysis for mental health scores against education level, post-partum BMI, fresh vegetable and fruit intake, pre-pregnancy physical activity,

postpartum physical activity.

Standardised

coefficients beta

T Sig 95% confidence

interval lower bound

95% confidence

interval upper bound

Depression

Constant 0.35 0.729 −3.52 −5.01

Education 0.01 0.05 0.957 −0.64 0.68

Postpartum BMI −0.06 −0.60 0.548 −0.18 −0.09

Vegetables: fresh 0.21 1.92 0.058 −0.04 2.13

Fruit: fresh 0.23 2.10 0.039* 0.04 1.53

Pre-pregnancy PA min 0.01 0.08 0.936 −0.01 0.015

Postpartum PA min 0.10 0.83 0.411 −0.01 0.02

F (6,89) = 2.147; p = 0.056; R2
= 0.126

Anxiety

Constant 0.55 0.586 −2.48 4.36

Education −0.18 −1.89 0.063 −1.03 0.03

Postpartum BMI −0.02 −0.21 0.835 −0.12 0.10

Vegetables: fresh 0.14 1.35 0.180 −0.28 1.46

Fruit: fresh 0.39 3.82 < 0.001* 0.55 1.74

Pre-pregnancy PA min 0.06 0.54 0.590 −0.01 0.02

Postpartum PA min −0.09 −0.84 0.403 −0.02 0.01

F (6,89) = 5.423; p < 0.001; R2
= 0.268

Stress

Constant 1.03 0.307 −2.53 7.97

Education 0.04 0.39 0.695 −0.65 0.98

Postpartum BMI −0.10 −0.96 0.340 −0.25 0.09

Vegetables: fresh 0.21 1.96 0.053 −0.02 2.66

Fruit: fresh 0.30 2.76 0.007* 0.36 2.19

Pre-pregnancy PA min 0.01 0.05 0.957 −0.02 0.02

Postpartum PA min 0.14 1.19 0.239 −0.01 0.03

F (6,89) = 3.055; p = 0.009; R2
= 0.171

*p < 0.05.

TABLE 4 | Linear regression analysis for postpartum physical activity against education level, post-partum BMI, Fresh vegetable and fruit intake, pre-pregnancy physical

activity, pregnancy physical activity.

Standardised

coefficients beta

T Sig 95% confidence

interval lower bound

95% confidence

interval upper bound

Postpartum physical activity (minutes)

Constant 1.59 0.116 −11.71 104.63

Education 0.00 0.01 0.992 −9.20 9.29

Postpartum BMI −0.02 −0.19 0.847 −2.06 1.69

Vegetables: fresh −0.08 −0.89 0.378 −22.69 8.69

Fruit: fresh −0.01 −0.13 0.894 −11.61 10.15

Pre-pregnancy PA min 0.24 1.99 0.050* 0.00 0.49

Pregnancy PA min 0.40 3.27 0.001* 0.18 0.72

F (6,99) = 11.178; p < 0.001; R2
= 0.404

*p < 0.05.

DISCUSSION

This study is the first to explore the mental health, well-being,
and physical activity levels of postpartum (<1 year) mothers

living in Australia during COVID-19 level 3 and 4 restrictions.
The present study found that despite feeling worn out, and
being sleep-deprived, postpartum women during COVID-19
reported (i) normal symptoms of mental health (depression,
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TABLE 5 | Linear regression analysis for postpartum physical activity against reported values for general health.

Standardised

coefficients beta

T Sig 95% confidence

interval lower bound

95% confidence

interval upper bound

Postpartum physical activity (minutes)

Constant 0.84 0.401 −43.88 108.77

Get out of the House 0.22 2.15 0.034* 0.61 15.25

Feel better physically 0.41 2.79 0.006* 4.50 26.85

Better overall mood −0.12 −0.079 0.434 −16.57 7.17

Reduce stress 0.20 1.38 0.172 −2.66 14.71

Sense of accomplishment −0.21 −1.66 0.100 −17.02 1.52

Gain more energy −0.20 −1.40 0.164 −15.35 2.64

Lower the risk of type 2

diabetes

0.15 1.37 0.174 −1.34 7.27

Praise from family and

friends

0.05 0.51 0.613 −3.40 5.74

Socialise with friends −0.22 −2.16 0.033* −13.79 −0.58

F (9,97) = 2.184; p = 0.029; R2
= 0.169

*p < 0.05.

anxiety, and stress) and well-being, and (ii) were classed as
being physically active postpartum (that being during COVID
restrictions) according to the Godin Leisure questionnaire. Of
interest, the women held high value for achieving a “better
overall mood” and “feeling better physically,” even though they
reported having normal mental health symptoms and well-being.
The value placed upon feeling better physically was positively
correlated to the minutes of postpartum physical activity women
achieved during COVID-19 restrictions. Fruit and vegetable
intake were also positive predictors of better mental health.
Taken together, our findings highlight the benefits of maintaining
physical activity and healthy eating, and the importance of
womens’ value toward achieving a better mood and feeling better
physically, during a global pandemic such as COVID-19; at a time
when barriers to maintaining emotional and physical behaviours
are high. This is in line with other COVID-19 research that
has found physical activity participation correlates with lower
depression and anxiety scores (11) and that perceived stress is
related to how women perceive the rewards over challenges,
during COVID-19 restrictions (34).

Women in the present study had higher proportions
of normal mental health symptoms compared to a recent
international survey also conducted during COVID-19
(comprising of pregnant and postpartum participants mostly
from North America) (11). In contrast with that study, we did
not find strong relationships between physical activity (whether
pre-pregnancy, or postpartum) and mental health. Based on
prior research in pregnant and postpartummums internationally
(11, 35, 36), it was anticipated that social distancing and isolation
measures during COVID-19 restrictions would negatively
impact the mental health of Australian postpartum mothers.
Previous international research during COVID-19 has been
mixed reporting depressive symptoms in the general population
were worse (11, 35), better (37) or the same (13). Worsening
mental health symptoms were reported by countries such as
Southern Italy and North America, where the number of cases

and fatalities were much higher than Australia and stricter levels
of stay-at-home restrictions (i.e., only one household member
able to shop for food) (11, 12). However, our study found
Australian women’s depression scores (DASS; 26% with values
categorised not “normal”) were similar to a survey in North-
Eastern Italy [Edinburgh Postnatal Depression Score (EPDS):
28.6% above 12], despite Italy having more cases of COVID-19
and having stricter isolation restrictions than Australia (12).
Further investigation into the sociocultural differences is
warranted as a potential explanation rates of depression in Italy
despite worse COVID-19 conditions. Furthermore, relationships
were found between improved mental health and daily fruit and
vegetable intake though future research may begin to further
investigate the intricacies of this relationship.

The health values’ women hold is important as they
drive health behaviours which may be compromised during
the COVID-19 pandemic. During the COVID-19 pandemic
postpartum women held the highest value for getting out of
the house, feeling better physically, and improving overall mood.
Correlations have previously been established between moderate
physical activity and improved mood in healthy populations
(38, 39). The value women in this study placed on feeling
better physically was associated with more minutes per week of
physical activity, which, based on the above relationship, will
likely lead to improved mental health. Indeed, prior research has
already shown that higher levels of physical activity are associated
with better mental health during the COVID-19 pandemic (12).
A small, but significant relationship was identified between
having a high value toward socialising with friends and lower
levels of physical activity during COVID-19 restrictions. This
suggests women were not participating in physical activity whilst
socialising with friends during COVID restrictions. Here, women
were likely socialising over social media or video conferencing,
which in turn may encourage sustained sedentary behaviours.
Strategies to reach physical activity guidelines whilst socialising
with others may be of importance to women during the (or a
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future) pandemic. For example, future research should explore
whether women would benefit from virtual group exercise and
community programs to encourage being physically active and
socialising with friends simultaneously.

It is well-known that regular participation in physical activity
can improve and maintain mental health and well-being (19–
21), however, many women fail to maintain sufficient physical
activity during and following pregnancy (40). Based on previous
research (11, 36) and given the closure of gyms and fitness
facilities in Australia, it was widely anticipated that physical
activity would be low during COVID-19 social distancing
measures. Despite women reporting being physically active
on the Godin Leisure questionnaire, on average, only 41% of
the postpartum women we sampled were meeting Australian
physical activity guidelines of 150min.week−1 during COVID-
19 social distancing restrictions. This is lower than previously
reported in Australia prior to the pandemic (2008–2010)
which reported 63% of postpartum women in Australia meet
the physical activity guidelines (40). Interestingly, one study
reported 76% of pregnant women in the United States had no
change in physical activity throughout lockdown protocols (41),
though this may be due to the stringency of the lockdown
enforcements at the time of data collection. Mothers in this study,
whilst not meeting traditional structured exercise guidelines,
may actually still be active and regularly move (a common
occurrence when looking after small children), thereby meeting
the physical activity leisure guidelines, which still likely have
health enhancing benefits. The findings from this study provide
important impetus for future research investigating the benefits
of regular active movement objectively (i.e., measured by
steps/day) verses structured physical activity for mental health
and well-being.

Strengths, Limitations, and Future
Directions
This is the first study to explore health behaviours in mothers

in Australia (<1 year postpartum) during COVID-19 social
distancing restrictions. Whilst this was one of the first studies

internationally to investigate the wellness, physical activity and

dietary patterns of postpartum women during COVID-19, the
diet questionnaire used has not been validated. Future research
which collects food records may provide more specific and
accurate data regarding nutrition in a pandemic. Our study
did not account for a control (pre-pandemic group), however
given this was not possible (without asking women to recall
retrospectively) we have compared our findings to large-scale
data, validated, Australian population norms. Future research
may benefit in examining the health behaviours of women
during and post the COVID-19 restrictions (42, 43). The
exploratory regression relationships between outcomes require
further research given our small sample size. In addition to
differing quarantine levels and number of cases, discretions in
mental health might also be due to the level of support, physical
activity and health habits, values and outcome expectations, and
the type and timing of postpartum data collection. Regardless,
this study shows that even in times of additional barriers, such as
with the COVID-19 lockdown and restrictions, women can still
maintain physical activity, health, and well-being, if they place

value on these parameters and therefore future research should
be placed on increasing these values through strategies such as
community programs.

CONCLUSIONS

In general, postpartum mums in Australia had normal mental
health symptoms during COVID-19 restrictions. This study
provides evidence for the importance of health values in
maintaining mental health and physical activity during times of
additional barriers, such as the COVID-19 pandemic. Results
provided suggest if postpartum women in the Australian
population can be educated on the benefits of physical activity
and well-being and thus find value in improving mood and
feeling better physically, they may also be able to reach physical
activity guidelines and overcome any barriers faced during
the COVID-19 pandemic. Future research should explore the
potential for a virtual community group exercise program to
encourage women to combine socialising and physical activity for
improved mental health. The provision of specialists in exercise
physiology and nutrition may encourage women to place a value
on attaining greater fitness, and subsequently improve physical
and mental health.
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Whilst scientific knowledge about SARS-CoV-2 and COVID-19 is rapidly increasing,

much of the effects on pregnant women is still unknown. To accommodate

pregnancy, the human endometrium must undergo a physiological transformation called

decidualization. These changes encompass the remodeling of endometrial immune

cells leading to immunotolerance of the semi-allogenic conceptus as well as defense

against pathogens. The angiotensin converting enzyme 2 (ACE2) plays an important

regulatory role in the renin-angiotensin-system (RAS) and has been shown to be

protective against comorbidities known to worsen COVID-19 outcomes. Furthermore,

ACE2 is also crucial for decidualization and thus for early gestation. An astounding

gender difference has been found in COVID-19 with male patients presenting with more

severe cases and higher mortality rates. This could be attributed to differences in sex

chromosomes, hormone levels and behavior patterns. Despite profound changes in

the female body during pregnancy, expectant mothers do not face worse outcomes

compared with non-pregnant women. Whereas mother-to-child transmission through

respiratory droplets during labor or in the postnatal period is known, another question

of in utero transmission remains unanswered. Evidence of placental SARS-CoV-2

infection and expression of viral entry receptors at the maternal-fetal interface suggests

the possibility of in utero transmission. SARS-CoV-2 can cause further harm through

placental damage, maternal systemic inflammation, and hindered access to health care

during the pandemic. More research on the effects of COVID-19 during early pregnancy

as well as vaccination and treatment options for gravid patients is urgently needed.

Keywords: COVID-19, SARS-CoV-2, pregnancy, vertical transmission, decidualization, ACE2, women

INTRODUCTION

Since its emergence in December 2019 in Wuhan, China, the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) has infected over 250 million people and caused more than 4.9
million deaths worldwide (as of October 2021) (1, 2). The disease caused by SARS-CoV-2 is termed
Coronavirus Disease 2019 (COVID-19) and was declared a global pandemic in March 2020 (3).
Whilst scientific knowledge about this disease is rapidly increasing, much of its effects on pregnant
women is still unknown.

Pregnancy is a unique physiological state during which the female body undergoes profound
transformations. The immune system is altered during pregnancy, resulting in immunotolerance
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of the semi-allogenic conceptus as well as protection of both
mother and fetus against pathogens (4). Research indicates that
during pregnancy, expectant mothers are more susceptible to
some infectious diseases, such as influenza or Ebola (5, 6).

The aim of this review is to illustrate what is known about
COVID-19 and how it affects pregnancy. First, changes in
the human endometrium enabling embryo implantation and
pregnancy will be discussed – a process coined decidualization.
Special emphasis will be put on the endometrial immune
microenvironment, angiotensin-converting enzyme 2 (ACE2)
and transmembrane serine protease 2 (TMPRSS2). What follows
is a brief overview of SARS-CoV-2 and of COVID-19. The review
will further describe the gender differences found in COVID-
19 and offer possible explanations. Lastly, what is known about
implications of COVID-19 infection during pregnancy will be
reviewed, with particular focus on the possibility of vertical
transmission of SARS-CoV-2.

THE HUMAN ENDOMETRIUM AND

DECIDUALIZATION

The human menstrual cycle is approximately 28 days long and
can be divided into two phases: the follicular (proliferative)
phase and the luteal (secretory) phase (7, 8). The start of
each cycle is marked by the onset of menstruation (9). During
the first phase, estrogen is produced by granulosa cells in
the ovaries, which leads to thickening of the endometrium
(7). This thickening is the result of proliferating epithelial
and stromal cells, as well as angiogenesis (7, 10). Ovulation
marks the start of the second phase, when the corpus luteum
produces progesterone, further preparing the endometrium for
the possibility of embryo implantation and pregnancy; a process
known as decidualization (11, 12). In the case of no pregnancy,
the corpus luteum deteriorates leading to a drop in progesterone
levels, vasoconstriction in the endometrium with hypoxia and
desquamation of the stratum functionalis (11–13).

The process of decidualization involves the differentiation
of endometrial stromal cells, which are of mesenchymal origin
and resemble fibroblasts, into decidual cells, similar to epithelial
cells (Figure 1) (14–16). During this mesenchymal-epithelial
transition, the cells become larger and rounder with an expansion
of the rough endoplasmic reticulum and the Golgi apparatus
(11, 14). There is an increase in the number of nucleoli and an
accumulation of lipid and glycogen droplets within the cytoplasm
(11, 16). It was also shown that polyploidy is common among
decidual cells, which might limit their lifespan but could benefit
the growth of the embryo due to increased protein synthesis
(17, 18). Decidual cells produce large quantities of prolactin
and insulin-like growth factor binding protein-1, among others,
which can also be used as bona fide markers for decidualization
(11, 14).

The human endometrium is subject to cyclic transformations
to provide an optimal environment for embryo implantation,
however, the window of implantation is brief (19). The uterus
is only receptive to a blastocyst during the limited duration
of about 4 days, approximately 6 to 10 days after ovulation

(20, 21). Not only does decidualization influence the timing of
implantation but it also controls the extent of invasion by the
embryo (22). Some studies even suggest that decidual cells are not
passively invaded by the trophoblast but actively encapsulate the
embryo (23–25). Moreover, the endometrium has the capability
to sense the quality of the conceptus and makes a distinction
between healthy and impaired embryos (26, 27). Therefore, the
decidua promotes implantation of high-quality embryos while
rejecting developmentally impaired ones through modulation
of gene expression (26–28). Defective decidualization can lead
to a plethora of pregnancy complications such as preeclampsia,
preterm birth or even recurrent pregnancy loss, highlighting
the importance of adequate decidualization in early pregnancy
(15, 29).

THE ENDOMETRIAL IMMUNE

MICROENVIRONMENT

Changes in morphology and function are not solely limited to
stromal cells. Remodeling of the extracellular matrix as well as
cell-cell interactions play a crucial role in decidualization (30,
31). Since pregnancy requires a well-calibrated balance between
immunological responsiveness and tolerance, immune cells are
another relevant component of the decidua (32, 33). During
early pregnancy, up to 40% of all cells within the decidual tissue
are leukocytes, such as macrophages, T and B cells and, most
prominently, uterine natural killer cells (uNK) (34). The latter
sees an increase in number during decidualization and is most
abundant in the vicinity of spiral arteries, endometrial glands and
at the maternal-fetal interface (7, 35). Although their function
is not completely clear, studies suggest that uNK are involved
in remodeling of spiral arteries, clearance of senescent decidual
cells, regulating maternal immune tolerance and defense against
pathogens (15, 35, 36).

Thematernal immune system ismodulated during pregnancy,
which is particularly meaningful when trying to understand
the effects of COVID-19 on pregnancy and vice versa.
The decidualized cells play an important role in providing
immunotolerance toward the allogenic embryo by modulating
the spectrum of immune cells at the maternal-fetal interface (32,
37). While there are plenty uNK cells (70% of total leukocytes)
and macrophages (20–25%) in the decidual tissue, dendritic cells
and B and T lymphocytes are rare (11, 32, 38). It has been shown
that dendritic cells, which regularly trigger T cell reaction, are
entrapped in the tissue through decidualization and that their
density throughout the decidua is reduced (39). Due to this
entrapment, the dendritic cells are ineffective in facilitating T cell
activation, thus, lowering the chance of immunological attack on
the fetus. Furthermore, decidual cells inhibit T cell proliferation,
suppress inflammation and prompt apoptosis of activated T cells
via the expression of Galectin-1, indoleamine-2,3-dioxygenase
and FAS-ligand (40–42).

In summary, decidualization is part of the cyclic
morphological alterations in the endometrium. This process
is of utmost importance for embryo implantation and early
pregnancy. Decidualization mainly encompasses modifications
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FIGURE 1 | Menstrual cycle and decidualization. The human menstrual cycle repeats itself in 28-day intervals. The start is marked by the onset of menstruation.

Subsequently, the endometrium enters the proliferative phase, during which it increases in thickness as a response to high estrogen levels (pink, dotted line). In the

secretory phase, decidualization occurs with remodeling of spiral arteries, mesenchymal-epithelial transition of stromal cells and alterations in the endometrial immune

system, e.g., increase in uterine natural killer cells. These changes are triggered and regulated by progesterone (green, dashed line) and mainly take place in the upper

part of the endometrium, the stratum functionalis, which is also shed during menstruation. ACE2 expression is increased by decidualization in the secretory phase

(red, solid line).

in endometrial stromal cells and is regulated predominantly
by progesterone. Further, changes also occur in endometrial
immune cells, and uNK cells are of particular interest, as they
play an important role in endometrial remodeling during
decidualization as well as immune tolerance and defense.

ACE2 – PHYSIOLOGY AND ROLE IN

DECIDUALIZATION

The angiotensin-converting enzyme 2 (ACE2) is a typical zinc
metallopeptidase that plays an important role in the renin-
angiotensin system (RAS) (43). It is an integral membrane
glycoprotein, consisting of 805 amino acids and containing a
single catalytic domain (44). Major functions of ACE2 include
converting angiotensin (Ang) I into Ang 1-9 and Ang II into

Ang 1-7 (45, 46). ACE typically converts Ang I into Ang II,
causing vasoconstriction, leading to inflammation and fibrosis,
ACE2 can be seen as a counterbalance to ACE (44). Thus, ACE2
is a negative regulator of RAS and therefore crucial in regulating
blood pressure, fluid and electrolyte balance (Figure 2) (47).

Despite being expressed ubiquitously in the human body,
some tissues contain remarkably high amounts of ACE2
including the kidneys, heart, lungs, testes and intestines as well as
endothelial and vascular smooth muscle cells (43, 48, 49). ACE2-
expressing tissues are potential targets for SARS-CoV-2 (50).

Notably, ACE2 has been shown to be protective against heart
failure, hypertension, diabetes, renal dysfunction and pulmonary
diseases (51–55). These are also comorbidities that have been
identified to worsen the outcome of COVID-19 patients, which
might be linked to a dysregulation of RAS (43, 56, 57). After
facilitating the entry of SARS-CoV-2 into the host cell, ACE2
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FIGURE 2 | The renin-angiotensin-system and ACE2. Triggered by low blood pressure, low blood volume and low sodium levels as well as sympathetic activity, the

kidney secretes renin. Renin, a protease, cleaves angiotensinogen, secreted by the liver, into angiotensin I. Angiotensin I is then converted by the

angiotensin-converting enzyme, which can be found in membranes of endothelial cells most abundantly in the lungs and kidneys, into angiotensin II. Various effects

are caused by angiotensin II, which ultimately result in an increase of blood pressure and volume. The angiotensin-converting enzyme 2 works as a counterbalance to

ACE by cleaving angiotensin I and angiotensin II into Ang 1–9* and Ang 1–7, respectively. (*Ang1–9 is postulated to exert similar effects as Ang1–7, though current

data is limited and needs further validation). Activation of this pathway leads to vasodilation, inhibits cell proliferation and has anti-inflammatory effects. During

pregnancy, maternal and fetal tissues contribute to the production of ACE2, leading to systemic vasodilation.

expression is downregulated (58). Loss of ACE2 is initiated
during virus infection since the SARS-CoV-2-ACE2-complex
is internalized through endocytosis (59, 60). This depletion
of ACE2 leads to a dysregulation of RAS, further aggravating
harmful effects of COVID-19, such as acute respiratory distress
syndrome (ARDS) and endothelial dysfunction (61–63).

A controversial debate over the continued usage of
angiotensin II receptor blockers and ACE inhibitors among
COVID-19 patients with preexisting hypertension arose after the
ACE2 receptor became known as the entry factor for SARS-CoV-
2 (64). Since these drugs were thought to increase the expression
of ACE2, it was hypothesized that their application would lead
to higher infection rates and more severe COVID-19 cases
(65, 66). However, several studies found no significant difference
between patients treated with or without ACE inhibitors and/or
angiotensin II receptor blockers regarding the infection rate
and COVID-19 outcome (67–70). Controversially, others even

reported a lowered risk of SARS-CoV-2 infection or critical
illness and death, respectively (71, 72). Notably, it was speculated
that geographic and ethnic factors may influence the interaction
between these drugs and COVID-19 (69, 71). Further studies are
required to substantiate these findings.

The influence of gender and age on ACE2 expression
is not fully understood yet. While several studies did not
prove significant differences of ACE2 expression between young
males and females (<55 years), it has been shown that the
correlation between ACE2 and immune signatures in the lungs
differ between the two sexes (49, 73–75). There have been
contrasting results regarding the relation of ACE2 content to
increasing age, with some finding an increase, a decrease, or
no change at all (49, 73, 74). However, it has been suggested
that steroid hormones may affect ACE2 activity with withdrawal
of estrogen or testosterone causing an increase or a decrease,
respectively (75).
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Another important albeit overlooked function of ACE2 was
illustrated in a recent study. Chadchan et al. found that the
ACE2 protein is not only highly expressed in human endometrial
stromal cells (HESCs), in particular during the secretory phase
of the menstrual cycle, but it also increases significantly in
stromal cells undergoing decidualization in vitro (76). They
further observed that loss of ACE2 impeded decidualization (76).
Additionally, Chadchan et al. described that ACE2 expression
in the endometrium is induced by progesterone. Considering
these results, it is plausible that ACE2 plays a vital role in
decidualization of the human endometrium.

Furthermore, other studies have found that ACE2 and other
components of RAS are expressed both in maternal and fetal
tissues during pregnancy, suggesting their crucial role during
implantation, vascular remodeling and labor (77–81). During
pregnancy, the uterus and placenta contribute substantially
to ACE2 production, thus causing a twofold increase in
ACE2 activity with subsequent systemic vasodilation (82). The
upregulation of RAS in the maternal decidua as well as in
the endothelial and perivascular stromal cells during the first
trimester of pregnancy coincides with spiral artery remodeling
and angiogenesis (83). Dysregulation of uteroplacental RAS is
reported to alter the tightly regulated maternal homeostasis
causing pregnancy complications such as miscarriage, still birth
and preeclampsia (84–86). It was also shown that plasma Ang 1-
7, a product of ACE2, is elevated during healthy pregnancies and
that preeclamptic mothers had lower levels of Ang 1-7 (87).

Remarkably, ACE2 is most abundant in the decidua in
comparison with chorionic or amniotic tissues (77). Another
compelling finding is that ACE2 expression is highest during
early pregnancy and is negatively correlated with gestational age
(88, 89). Moreover, fetal sex might affect maternal RAS and for
instance, ACE2 mRNA levels were higher in decidual explants
after 24h from women carrying a female fetus compared with
those carrying a male fetus (90).

Briefly, ACE2 has essential functions for the RAS and
contributes to the control of blood pressure as well as fluid
and electrolyte homeostasis. ACE2 is expressed in various
tissues throughout the human body and is protective against
cardiovascular and respiratory diseases, among others. ACE2 is
essential for decidualization and its production increases during
pregnancy. Since ACE2 is also the entry receptor for SARS-CoV-
2, its high expression in placental tissues has implications for
pregnancies during COVID-19 infection, which will be covered
in detail below.

SARS-COV-2 AND COVID-19

SARS-CoV-2 belongs to the same genus betacoronavirus as
SARS-CoV and MERS-CoV, which are all enveloped viruses
with a single-stranded positive-sense RNA (91, 92). Although
the origin of SARS-CoV-2 has not been fully clarified yet, it
is most likely that it originated from bats, which are a natural
reservoir for coronaviruses, and was passed on to humans via an
intermediate host such as pangolins (93, 94).

FIGURE 3 | Structure of SARS-CoV-2 and cell entry. The Severe Acute

Respiratory Syndrome Coronavirus 2 is made up of four structural proteins

(envelope, membrane, spike and nucleocapsid protein) and has a

single-stranded positive-sense RNA. For SARS-CoV-2 to infect cells of the

respiratory tract, the spike protein first has to be cleaved by the

transmembrane protease serine 2 (TMPRSS2), before it can interact with the

angiotensin-converting enzyme 2 (ACE2) receptor. The virus then enters the

cell through endocytosis.

SARS-CoV-2 consists of four structural proteins: spike (S),
nucleocapsid (N), membrane (M) and envelope (E) protein (95).
The S-protein is of utmost interest, as it facilitates virus entry into
host cells (96, 97). Due to the similarity of their S-proteins, SARS-
CoV and SARS-CoV-2 both utilize the cell surface receptor ACE2
for attachment and penetration of host cells (97). However, the
receptor-binding domain (RBD) of the S-protein differs among
SARS-CoV and SARS-CoV-2, resulting in higher binding affinity
to ACE2 of the latter (98). A precondition for the interaction of
SARS-CoV-2 with ACE2 is S-protein priming by host proteases,
among which the most relevant seems to be transmembrane
protease serine 2 (TMPRSS2) (Figure 3) (99).

The main route of transmission is through respiratory
droplets, nevertheless, SARS-CoV-2 can be further spread via
aerosols, direct and indirect contact, and feces (100–103). While
it has been suggested that SARS-CoV-2 could be passed on via
sexual contact and breastfeeding, more evidence is necessary
(104, 105).

For COVID-19, the incubation period, defined as the time
between infection and onset of symptoms, is approximately 5
days (106, 107). The basic reproduction number R0 of SARS-
CoV-2 is estimated to lie between 2 and 3 with a peak viral load
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in the upper respiratory tract around symptom onset or shortly
after (108–110). Not only can patients be infectious 1 to 3 days
before any symptoms occur, but there have also been reports of
asymptomatic transmission (110, 111).

The clinical presentation of COVID-19 varies greatly from
asymptomatic and mild to critical and even fatal cases
(112). Diagnosis is further impeded by unspecific symptoms,
which resemble the clinical picture of the common cold,
influenza or other respiratory diseases (113). The most common
manifestations are fever and cough, which are present in the
majority of the patients, followed by fatigue and shortness of
breath (50, 92, 114). Anosmia, ageusia, myalgia and diarrhea
are less frequent among COVID-19 patients (115, 116). Some
symptoms, for instance fatigue or dyspnea, can persist despite
microbiological recovery – a condition termed Long COVID
(117, 118).

COVID-19 originally revealed itself through an outbreak of
pneumonia (97). In severe cases, patients develop ARDS with
hypoxia or even respiratory failure (119). Histopathological
findings are diffuse alveolar damage with desquamation
of pneumocytes, formation of hyaline membranes, edema
and inflammatory infiltration by lymphocytes, as well as
microvascular injury (120, 121). Correspondingly, chest
computed tomography (CT) scans of COVID-19 patients
commonly show bilateral distribution of ground-glass opacities
with or without consolidations, “crazy paving” patterns and air
bronchogram signs (122, 123).

COVID-19 not only involves the lungs and the respiratory
tract, but also multiple organ systems (124). This includes
cardiovascular (e.g. acute cardiac injury, myocarditis),
gastrointestinal (e.g. nausea and vomiting, diarrhea),
neurological (e.g. dizziness, stroke) and hematological
manifestations (e.g. lymphocytopenia, thrombotic events,
disseminated intravascular coagulation (DIC)) (124–128).
A case point feature of COVID-19 is, that it triggers an
extensive inflammatory response, the “cytokine storm”, which
further aggravates damage done by the virus (129). A delay in
immune response due to immune evasion of SARS-CoV-2 with
consequentially unhindered virus replication is found in severe
cases of COVID-19 (130–132). Virus-induced cell death prompts
the recruitment of macrophages and neutrophils, followed
by hyperinflammation (130). Subsequent tissue damage and
multi-organ failure are the main cause of death in COVID-19
(133, 134).

The vast majority (80–90%) of COVID-19 cases are
asymptomatic or mildly symptomatic, whereas among the
critically ill the mortality rate is as high as 49% (112, 119,
135). The most important prognostic factor is age, with
children mainly being asymptomatic or only exhibiting mild
symptoms whereas elderly patients are at high risk for mortality
(136–138). Other factors contributing to poor outcome are
comorbidities such as hypertension, heart disease, diabetes
mellitus, Chronic Obstructive Pulmonary Disease (COPD)
and chronic renal disease (139–141). Furthermore, obesity
and the male sex have been linked to increased severity of
COVID-19 (141–143). Genetic factors also have an impact
on COVID-19 infection and outcome with some studies

suggesting links to HLA or ABO blood type (Table 1) (164–
167).

COVID-19 AND WOMEN

Historically, women were overlooked in biomedical research and
themalemodel was seen as the “norm”.Womenwere and are still
underrepresented in clinical trials due to the notion that studies
could be complicated by the menstrual cycle and that a potential
fetus could be harmed (173). This practice of exclusion from
clinical trials is even more common for pregnant women (174).
Indeed, sex discrepancy also applies to animal models with amale
bias in the majority of research fields (175). The belief that male
data can be simply extrapolated to women leads to inadequate
treatment of female patients, such as wrong dosage of drugs or
more severe side effects (173, 176).

An astounding gender difference has been found in COVID-
19; in that whilst infection rates are similar in both sexes, men
are prone to having more severe infection and higher mortality
(two- to threefold) (138, 144, 145, 177). Likewise, this bias toward
males was also present in the MERS outbreak in 2014 (178).
However, this pattern was not as consistent in the previous SARS
epidemic in 2002, with only one study showing a significant
difference in case fatality ratio between men and women (179,
180). Controversially, another review even reported that mainly
females were affected by SARS (181).

One possible rationale for the female advantage lies in
the sex chromosomes (182, 183). Since women possess two
X-chromosomes, one of the X-chromosomes is silenced to
compensate gene dosage (184). Some genes escape inactivation
resulting in differential expression between sexes (185). The
gene of the SARS-CoV-2 receptor ACE2 is located on the X-
chromosome and is further recognized as an escape gene (185,
186). This implies that women might be in a more favorable
position of elevated ACE2 expression which counterbalances
the downregulation of ACE2 upon SARS-CoV-2 infection and
therefore protects from an overactive RAS. However, expression
does not equal enzyme activity and as described above, sex
differential expression of ACE2 is still controversial (187, 188).
Notably, soluble ACE2 (sACE2), which is generated through
shedding of membrane-bound ACE2, was found to be higher in
men compared with women as well as postmenopausal compared
with premenopausal women (189–191). As higher levels of
sACE2 are correlated with cardiovascular disease and diabetes,
known risk factors for more severe cases of COVID-19, this may
contribute to the male disadvantage (192).

Another potential link between genetics and the purported
reduced risk in females is the fact that the X-chromosome
contains a great repertoire of immune-related genes (193).
It is noteworthy that women generally mount a faster and
stronger innate and adaptive immune response whereas men
are subject to reduced immune response and higher pathogen
load (194). X-linked genes are suggested to play a pivotal role in
autoimmune diseases, which are characterized by a heightened
immune response against the patient’s own cells and primarily
affect women (195, 196). Genes encoding for pattern recognition
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TABLE 1 | Risk factors for poor outcome in COVID-19.

Risk factors Association with COVID-19

Demographic characteristics

Age Children and younger people generally exhibit more asymptomatic or mild cases, whereas older patients are at

higher risk for severe cases and death (136–138).

Sex The male sex is associated with higher infection rates and worse outcomes compared with the female sex

(138, 143–145).

Socioeconomic status People with lower income are at increased risk of COVID-19 infection and higher mortality compared to those with

higher income (146, 147).

Comorbidities

Hypertension Most common comorbidity among COVID-19 patients, increases risk for poor outcome (138–140, 143)

Heart disease Increases risk for poor outcome (138–141, 143)

Diabetes mellitus Type 1 and type 2 diabetes as well as uncontrolled hyperglycemia increase the risk for poor COVID-19 outcome

(139, 140, 143, 148–150). The association between high HbA1c and increased mortality remains controversial

(151–154). Especially for type 2 diabetes, use of insulin is linked to higher mortality (153, 155).

COPD Increases risk for poor outcome (139, 140, 143, 156)

Chronic kidney disease Increases risk for poor outcome (141, 157)

Obesity Increases risk for poor outcome (140–143)

Cancer Increases risk for poor outcome (139, 141, 158)

Chronic liver disease Increases risk for poor outcome (159, 160)

Genetic factors

ACE2 (Angiotensin-converting enzyme 2) Some polymorphisms increase susceptibility to SARS-CoV-2 (e.g., S19P, K26R, E23K), others hinder interactions

between the spike protein and ACE2 (e.g., K31R, N33I, E329G) (161, 162).

TMPRSS2 (Transmembrane serine protease 2) Some variants are linked to increased TMPRSS2 expression and higher susceptibility to SARS-CoV-2 (e.g.,

rs12329760) (163).

HLA (Human leukocyte antigen) Variants encoding proteins with low binding affinity to SARS-CoV-2 (e.g., B*46:01, C*14:02) increase vulnerability,

whereas variants encoding proteins with high binding affinity to SARS-CoV-2 (e.g., B*15:03, A*02:02) encourage

immunity (164, 165).

ABO (blood groups) Higher risk of infection for blood type A, lower risk for blood type O (166, 167).

Lifestyle

Smoking Increases risk for poor outcome (156, 168)

Alcohol abuse Uncertain, likely increases risk for poor outcome (169, 170)

Physical activity Decreases risk for poor outcome (171, 172)

* indicates Nomenclature of HLA alleles.

receptors (PRRs) have a vital function in the innate immune
system and consequently are of special interest regarding the
delayed immune response in COVID-19 (197). Among them,
Toll-like receptor 7 (TLR7) is not only responsible for the
recognition of single-stranded viral RNA in endosomes, but
its gene is also located on the X-chromosome and known
to escape silencing in immune cells (198–200). Furthermore,
reaction to TLR7 stimulation also differs depending on sex
as peripheral blood mononuclear cells from females produce
more Interferon-α (IFN-α), eliciting an anti-viral response,
whereas in males higher production of Interleukin-10 (IL-
10), an immunosuppressive cytokine, is induced (201, 202).
Considering that differences in the immune response between
the sexes occurs across all age groups, it is perhaps plausible
that sex chromosomes are part of the reason why females
seem to clear pathogens faster and have less severe COVID-19
cases (203).

Endocrine factors are another conceivable explanation for
sex disparities in COVID-19 outcomes as the mortality rate
in postmenopausal women is higher than in premenopausal
women (204, 205). Estrogen has potent immunomodulatory

effects and estrogen receptors are expressed by several immune
cells (206). At high concentrations, as found periovulatory
or during pregnancy, estrogen has mainly anti-inflammatory
effects, for instance decreasing levels of C-reactive protein
(CRP), IL-6 and TNF-α (207–210). In contrast, estrogen
triggers pro-inflammatory pathways at lower doses (211).
Furthermore, estrogen has proven to reduce morbidity
of influenza infection through modifying immune cell
recruitment and cytokine production, as well as scaling
down virus replication in females (212, 213). Despite less
elderly women succumbing to COVID-19 in comparison
to elderly men, climacteric women are still at higher risk of
worse outcomes than their premenopausal counterparts, and
futher, estradiol treatment was shown to improve survival
(214, 215).

Certain comorbidities are known to negatively impact
COVID-19 outcomes; it is noteworthy that the prevalence
of hypertension, diabetes and COPD is lower in the female
population (216–218). This can be attributed to women
leading healthier lifestyles, such as less smoking, lower alcohol
consumption and more physical activity (219–221). Nonetheless,
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biological factors might also have an impact on the development
of the said comorbidities. Aside from ACE2 activity positively
correlating with estrogen levels, protective effects of estrogen
on atrial tissue through modulation of RAS and upregulation
of ACE2 were observed (222, 223). Moreover, in a study on
mice, obese females had higher adipose ACE2 activity and,
unlike obese males, did not develop hypertension (224). When
ovariectomized, female mice also showed reduced ACE2 activity
and obesity-hypertension, which could be reversed through
treatment with estrogen (224, 225). Akin to estrogen’s shielding
properties in hypertension, estrogen also guards premenopausal
women from diabetes mellitus and estrogen replacement therapy
in postmenopausal patients is beneficial for metabolic health
(226, 227). In respect to COVID-19, it is noteworthy to point
out that estrogen was shown to decrease ACE2 expression of
differentiated airway epithelial cells, providing another clue for
sex-difference in infection (228).

In summary, COVID-19 affects men with disproportionately
higher infection rates, more severe cases, and higher mortality
than women. This can be attributed to sex chromosomes, as the
ACE2 gene lies on the X-chromosome and is known to escape
silencing. Several genes related to immune response are also
located on the X-chromosome, resulting in a faster and stronger
immune defense in females. Additionally, hormones might cause
sex differences in COVID-19 outcomes. High concentrations of
estrogen have anti-inflammatory properties, thereby alleviating
the detrimental effects of the cytokine storm in COVID-19.
Lastly, women tend to have less comorbidities than men, due to
healthier lifestyles and the protective effects of estrogen.

COVID-19 AND PREGNANCY

Pregnancy is a unique physiological condition with changes in
the endocrine system (e.g., high levels of cortisol, progesterone
and estrogen), cardiovascular system (e.g., increased cardiac
output, decreased systemic vascular resistance, higher blood
volume) and respiratory system (e.g., swelling of upper
respiratory tract, elevated diaphragm, lower total lung
capacity, hyperventilation) (229, 230). Considering COVID-19,
physiologically elevated basal oxygen consumption levels, a
predisposition to developing lung edema and dyspnea, as well as
hypercoagulability are all relevant during pregnancy (231–234).

According to a meta-analysis from Di Toro et al. which
included 1,100 pregnancies, most pregnant women infected with
SARS-CoV-2 had uncomplicated clinical courses with frequent
symptoms being fever and cough, pneumonia was prevalent in
89% of the cases (235). They further found an ICU admission
rate of 8% and 5 maternal deaths, implying that pregnant women
do not face worse outcomes than non-pregnant women. Other
studies have also found pregnant COVID-19 patients to have
similar clinical characteristics and disease outcomes as non-
pregnant women (236, 237). Conversely, higher admission rates
to ICU and a higher risk for more severe COVID-19 cases
was reported among pregnant compared with non-pregnant
patients (238–240). Advanced maternal age, comorbidities such
as diabetes mellitus, hypertension, low socioeconomic status as

well as obesity have all been identified as possible risk factors for
maternal death from COVID-19 (241).

The current pandemic has resulted in the requirement to
transform and adapt healthcare services for pregnant women
in high-risk groups including women with gestational diabetes
mellitus (GDM) or diabetes mellitus. GDM is the most
common medical complication of pregnancy and affects 10% of
pregnancies globally. Those diagnosed with this condition are at
higher risk for a severe COVID-19 infection due to predisposing
factors such as hyperglycemia, obesity and hypertension (242).
Critically, the most common underlying conditions of pregnant
women with SARS-CoV-2 that were hospitalized for severe
disease were pre-pregnancy BMI ≥30 kg/m2 (41.7%) and
diabetes mellitus (Type 2) (12.5%) (243). An interplay of several
pathophysiological mechanisms is thought to increase the risk
of an unfavorable course and a worse prognosis for patients
with GDM. In general, diabetes or insulin resistance reduces
T cell function leading to an impaired immune response.
This results in the global cellular dysfunction underlying a
variety of symptoms associated with diabetes, including a higher
risk of respiratory infections (244). Moreover, it has been
indicated that some COVID-19 patients develop a diabetes-
like syndrome (245). Taken together, these factors could lead
to poor pregnancy outcomes including pre-term labor, neonatal
admissions to ICU or still birth. Therefore, several healthcare
guidelines from the NIH (USA), STIKO/Robert Koch Institute
(Germany) and the RCOG (UK) have emphatically expressed
the urgency for pregnant women (diabetic and/or obese) to
be vaccinated.

Commonly reported neonatal complications are preterm
birth, premature rupture of membranes and fetal distress,
while intrauterine growth restriction, miscarriage and death
are rare events (246, 247). The high cesarean section rate
(85%) among COVID-19 positive women is noteworthy,
despite COVID-19 not posing a contraindication for vaginal
delivery (235). Possibly, improved infection control during
labor explains the preference for C-section, however, vaginal
fluids were repeatedly tested were negative for SARS-CoV-
2, indicating low risk for intrapartum transmission (246,
247).

Vertical transmission describes the process of ante-, peri-
or postnatal mother-to-child transmission of infectious agents
(248). The focus of this review will be on vertical transmission
before birth, meaning in utero infection of the fetus. Several
bacteria, viruses and parasites are known to cause congenital
infection, the most common one being the cytomegalovirus
(CMV) (249). The consequences of these infections depend
on the pathogens, with some causing fetal death (e.g.,
parvovirus B19, mumps virus, rubella virus) and others
leading to malformations or organ defects (e.g., Chlamydia
trachomatis, Treponema pallidum, CMV, Toxoplasma gondii)
(250). Another determinant of teratogenicity is the time of
infection: the rubella virus causes cerebral, cardiac, ophthalmic
and auditory defects when infection occurs in the first trimester
of pregnancy (during organogenesis), whereas the fetus is
most vulnerable to the hemolytic effect of parvovirus B19 and
subsequent hydrops fetalis during the second trimester, due
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FIGURE 4 | Infection during pregnancy. Several pathogens (viruses, bacteria and parasites) are known to be vertically transmitted during pregnancy. Possible

consequences of infection during pregnancy include organ malformations, preterm birth and death of the fetus.

to heightened hematopoiesis in the fetal liver (Figure 4) (250,
251).

While SARS-CoV-2 can be passed from mother to infant
through respiratory droplets during labor or in the postnatal
period, the question of in utero transmission remains unresolved
(252). Infection rates among neonates born to COVID-19
positive mothers are low (6%), however, cases of early-onset
COVID-19 exist with infants testing positive via nasopharyngeal
swabs within 12 h postpartum (235, 253). Further, antibodies
against SARS-CoV-2 identified in newborns shed additional light
on the possibility of prenatal vertical transmission (254, 255). In
contrast to IgG, which is subject to physiological transplacental
transfer and therefore could originate from maternal blood,
elevated levels of IgM indicate infection of the fetus in utero,
as IgM usually does not cross the placental barrier (256).
Nevertheless, inflammatory processes can affect the placental
barrier and result in altered transfer of immunoglobulin (257).
Thus, elevated IgM levels in neonates are no definite proof for in
utero transmission of SARS-CoV-2.

Furthermore, in a study from Hecht et al. SARS-CoV-2 RNA
was detected in the syncytiotrophoblast and cytotrophoblast
of placentas from COVID-19 positive mothers (258). This

demonstrates that SARS-CoV-2 can infect the placenta, however,
it does not definitely confirm vertical transmission. Further,
these women were tested (positive for COVID-19) peripartum,
limiting the insights into late pregnancy infection.

A potential way for vertical transmission of SARS-CoV-2
during pregnancy is via ACE2. As reviewed above, ACE2 is
expressed in fetal and maternal tissues during pregnancy and
most amply so in the early stages (77–81, 88, 89). Strong co-
expression of ACE2 and TMPRSS2, necessary for cleavage of
the spike protein, at the maternal-fetal-interface was reported by
some studies (78, 259). In contrast, when examining expression
patterns of ACE2 and TMPRSS2 in placentas, Pique-Regi et al.
only found negligible co-transcription, especially compared to
receptors for Zika virus and CMV, both known to cause
congenital infections (260). While ACE2 was repeatedly shown
to be present in endometrial and placental tissues, research on
TMPRSS2 is inconclusive (258, 260, 261). It should be noted
that low expression of TMPRSS2 does not necessarily equal
low risk of SARS-CoV-2 infection. Other proteases have been
suggested to provide an alternate pathway for viral cell entry,
such as TMPRSS4, furin or cathepsin L (94). Notably, TMPRSS4
is expressed alongside ACE2 in the endometrium and, akin
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to ACE2, increases toward the window of implantation (261).
Furthermore, TMPRSS4 has the capacity of facilitating cell entry
of SARS-CoV-2, thus, making it a candidate for promoting
vertical transmission (262).

Another option for in utero transmission of SARS-CoV-2
while omitting ACE2 is through infected blood cells. While
viremia in COVID-19 exists, only low levels of SARS-CoV-
2 RNA are detectable in blood of infected patients (263,
264). When studying the full-term placenta from a COVID-
19 positive mother whose newborn was also tested positive,
Facchetti et al. showed that viral proteins and RNA were
present in numerous fetal and maternal cells (265). Of particular
interest is the finding that fetal monocytes were infected
with SARS-CoV-2, thus, providing a potential vehicle for
vertical transmission.

When interpreting results regarding vertical transmission, it
must be considered that most studies solely include mothers
tested positive for COVID-19 during the third trimester
or peripartum and little attention has been devoted to
early pregnancy. Recently, Valdespino-Vázquez et al. examined
placental and fetal tissues from a miscarriage during the first
trimester of a COVID-19 positive patient (266). They found viral
proteins and RNA as well as hyper-inflammation present in both
the placenta and the fetal organs (266). As organogenesis occurs
in early pregnancy, infection during this crucial time would have
detrimental effects on the fetal outcome. Additionally, a case
report on a first trimester COVID-19 infection indicated, not
only that SARS-CoV-2 persists in the placenta, but it also infected
the amniotic fluid and fetal membranes (267). Strikingly, while
the mother remained asymptomatic, her unborn succumbed to
hydrops fetalis and death (267). Therefore, more research on
COVID-19 and its effects on early pregnancy is urgently needed.

Indeed, vertical transmission is not the only way a pathogen
can harm an unborn infant. Firstly, SARS-CoV-2 is known to
cause placental damage, including maternal and fetal vascular
malperfusion, decidual arteriopathy, intervillous thrombi as
well as inflammation (e.g., villitis, intervillositis, chorioamnitis)
(268–270). Abnormal ACE2 expression caused by SARS-CoV-
2 infection in both decidua and placenta could potentially
impair key physiological processes, such as placentation and
vascularization during pregnancy (271). Hence, dysregulation of
RAS could play a critical role in developing preeclampsia-like
placental pathology, COVID-19 associated miscarriages and still
births. Placental impairment leads to compromised fetal supply
of oxygen and nutrients with subsequent complications, such
as intrauterine growth restriction or miscarriage, independent
of vertical transmission (272). Remarkably, placental pathology
exists even in mild or asymptomatic cases of COVID-19 (273,
274).

Aside from locally impacting the placenta, COVID-19 is
a systemic disease and the maternal immune response can
result in fetal injury (250). Being subjected to an inflammatory
milieu, can damage the lungs and brain of the developing
fetus (250). Likewise, maternal fever and upper respiratory
infection, both characteristics of COVID-19, are linked to
congenital heart disease (275). Deleterious effects of the

cytokine storm induced by SARS-CoV-2 are not confined
to the pregnant woman but could also affect the fetus,
possibly resulting in multi-organ failure and ultimately fetal
demise (276).

Of equal importance are psychological implications of
the ongoing pandemic, such as higher rates of depression
and anxiety among pregnant women, which might impact
health and well-being of both mother and child (277, 278).
Psychological stress is a known risk factor for miscarriage,
especially during early pregnancy, which might be linked
to elevated cortisol levels (279, 280). Furthermore, the
pandemic lead to hampered access to pre- and postnatal
care services, possibly contributing to underdiagnosis
of complications (281). Interestingly, pregnant women
were found to be at lower risk for depressive symptoms
in comparison to non-pregnant women and mothers
delivering during the COVID-19 pandemic had reduced
risk of postpartum-depression than before the pandemic
(282, 283). This points to substantial psychological resilience
among expectant mothers.

In general, gravid patients present certain challenges to
medical treatment. As mentioned above, pregnant women
exhibit edema and swelling in the upper respiratory tract,
thereby complicating endotracheal intubation (229). Moreover,
pregnancy has implications on medication used to treat COVID-
19 and vice versa; for example, Favipiravir, an antiviral drug
used against COVID-19, should not be administered during
pregnancy, and for magnesium sulfate, used for prophylaxis
and treatment of preeclampsia, dosage adjustment is required in
COVID-19 patients (284, 285).

While vaccination is seen as a promising way to resolve the
COVID-19 pandemic, pregnant women were not included in
clinical trials and, accordingly, a lack of evidence exists regarding
safety and efficacy of COVID-19 vaccines in pregnancy
(286). This not only resulted in differing recommendations
from national and international organizations regarding
vaccination against SARS-CoV-2 during pregnancy, but also
in confusion and low acceptance among pregnant women
(287, 288). Very recently, evidence about the safety and
effectiveness of COVID-19 vaccines for pregnant women
is emerging. Preliminary data indicates that vaccination
against COVID-19 during pregnancy and lactation is safe
regarding maternal side effects, female fertility as well as
pregnancy and neonatal outcomes (289, 290). Based on
35,691 volunteers during or shortly before pregnancy,
participants did not report any adverse side effects among
pregnant women who received mRNA COVID-19 vaccines
either from Pfizer/BioNTech or Moderna (290). It was
demonstrated for COVID-19 mRNA vaccines that not
only an immune response could be elicited in pregnant
and lactating women but also that the antibodies could be
passed onto their infants through the umbilical cord blood
and breast milk (291–294). Given the ongoing pandemic,
further research is urgently needed to provide reliable
recommendations for the vaccination of pregnant and
lactating women.
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CONCLUDING REMARKS AND FUTURE

PERSPECTIVES

This review describes the impact of COVID-19 on non-pregnant
and pregnant women. Its aim is to explore why the SARS-
CoV-2 infection affects men more severely than women and
bringing knowledge about genetic, endocrine and exogenous
factors together. Different ways of how COVID-19 can harm
pregnant mothers and neonates are discussed and currently
available data on the possibility of vertical transmission is
summarized. This review intends to connect the pathophysiology
of COVID-19 to the physiology of pregnancy, decidualization
and RAS.

While knowledge on COVID-19 is increasing rapidly, a lack
of evidence for the impact on pregnancy remains. Although
the currently available data shows that non-pregnant and
pregnant women seem to be less affected in terms of severity
and mortality, little is known about the long-term effects of
viral infection on the fetus. Vertical transmission seems to be
rare, but neither is the possibility of in utero transmission
excluded, nor are the effects of the maternal immune response
on the unborn fully understood. Considering the therapeutic
obstacles that the pandemic poses on pregnant COVID-19
patients, further research is needed to improve maternal and
fetal management.

Notably, a major part of research on COVID-19 and
pregnancy focuses explicitly on the third trimester, resulting
in a lack of knowledge concerning adverse effects and
vertical transmission during early pregnancy. With new SARS-
CoV-2 variants emerging, continuous effort is required to
shed light on their consequences for pregnancy as well
as lactation. Furthermore, pregnant women should not be
excluded in future clinical trials for COVID-19 vaccines
and therapies. Scientific progress will enable doctors and

health workers to provide evidence-based treatments for
pregnant women.
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Background: COVID-19 pandemic and the subsequent national lockdown in India

compelled the health system to focus on COVID-19 management. Information from the

field indicated the impact of COVID- 19 on the provision of maternal health services. This

research presents users’ and providers’ perspectives about the effect of the pandemic

on maternal health services in select districts of Assam.

Methods: The study was undertaken to understand the status of maternal health service

provision and challenges faced by 110 pregnant and recently delivered women, 38 health

care providers and 18 Village Health Sanitation and Nutrition Committee members during

COVID-19 pandemic. Telephonic interviews were conducted with the users identified

through simple random sampling. Healthcare providers and the community members

were identified purposively.

Results: Most of the interviewed women reported that they could access the health

services, but had to spend out-of-pocket (for certain services) despite accessing the

services from government health facilities. Healthcare providers highlighted the lack of

transportation facilities and medicine unavailability as challenges in providing routine

services. The study revealed high proportion of Caesarian section deliveries (42.6%, n =

32) and stillbirths (10.6%, n = 8).

Discussion: This research hypothesizes the supply-side (health system) factors and

demand-side (community-level) factors converged to affect the access tomaternal health

services. Health system preparedness by ensuring availability of all services at the last

mile and strengthening existing community-reliant health services is recommended for

uninterrupted good quality and affordable maternal health service provision.

Keywords: COVID-19, maternal health, antenatal care, C-section, health services provision, expenditure on health

services, stillbirth
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INTRODUCTION

The onslaught of the novel coronavirus disease 2019 (COVID-
19) pandemic encumbered the health systems of countries
across the globe. Some countries quickly adapted with ’extensive
reorganization’ of the health delivery system while others
struggled (1). Variations in the intensity and duration were
observed across the countries in the restrictions imposed for the
movement of citizens (2).

Maternal health service provisioning was disrupted in several
places as an effect of lockdown policies (1, 3). The negative effect
of the COVID-19 pandemic on stillbirths, neonatal mortality,
intrapartum care, and Cesarean section deliveries is predicted by
various studies during the pandemic (4–6).

Restriction of movement due to the lockdown, absence
of public transportation and fear of contracting COVID-19
infection kept women away from seeking service. These factors
led to an estimated 20–50% decrease in access to critical maternal
health care services in the Asia-Pacific region (7).

In India, the first case of COVID-19 was confirmed on January
27, 2020 and cases escalated during the next 2 months. The
Union Government declared a national lockdown on March
24, 2020 to contain the infection. The historically under-
resourced public health system in the country struggled to
cope with the additional challenges posed by the COVID-19
pandemic, which impacted the provisioning of routine health
services such as immunization or antenatal care. Most of the
existing health infrastructure and human resources were engaged
in managing the epidemic (8). Lacunae of the public health
system, such as deficits in the infrastructure and disruption of
maternal and child health services, particularly antenatal services
and institutional deliveries got exacerbated (9–11) during this
time. A study in tertiary level health facilities in Delhi, India,
observed a 7.2% increase in high-risk pregnancies and 2.5
times increase in intensive care unit (ICU) admissions for
pregnant women during the pandemic. This increase may be
attributed to inadequate antenatal visits and delayed health-
seeking due to the nationwide lockdown and fear of contracting
the virus (12).

The Accredited Social Health Activist (ASHA) program has
operated in the rural areas of India since 2005. ASHAs are trained
female community health volunteers linking the community to
the public health system (13). ASHAs have been instrumental in
reaching out to the marginalized communities in their villages
and enabling their access to maternal health services (14).
Another village level structure for participatory planning and
action on determinants of health (15, 16) at the village level is the
Village Health Sanitation and Nutrition Committee (VHSNC),
initiated in 2007 for monitoring the monthly Village Health
Sanitation and Nutrition Day (VHSND) and the health services,
particularly maternal and child health and nutrition services (17).

With the emergence of the COVID-19 pandemic, ASHAs
were assigned to pandemic-related surveillance and contact
tracing (9) activities that impacted their routine maternal health-
related tasks (18). At the same time, VHSNC members’ lack
of formal training about their responsibilities and inadequate
supportive supervision and monitoring hindered them from

helping the community members during the pandemic in some
places (19–21).

The present study has been conducted in Assam, which
has historically performed poorly on maternal health indicators
compared to other states in India. Assam has the highest
Maternal Mortality Ratio (MMR) (215 per 100,000 live births
in 2016–2018) (22) among the states, with only 64% of women
reporting ANC registration during the first trimesters (23). One
of the critical approaches to reducing maternal mortality is early
identification of high-risk pregnancies (24). However, a study
conducted in 2019–2020 revealed that in Assam only 7.36% of
pregnancies were identified as high risk by the public health
system (25).

Given these poor maternal health indicators of the state,
this research was conceptualized to understand the impact of
lockdown restrictions on the provisioning of maternal health
services. This paper analyses the relationship between the supply-
side (availability of services, skilled health care providers and
infrastructure) and demand- side (barriers in accessing the health
system, readiness of the patient to access the service given
the higher risk of contracting the infection) (26) factors and
their effect on the maternal and neonatal wellbeing during the
COVID-19 pandemic in two districts of Assam.

MATERIALS AND METHODS

Study Settings
The study was conducted in two districts of Assam, Kamrup
(Rural) and Darrang. The districts were selected purposively
based on the presence of grassroots civil society organizations
working on maternal health issues. The two components of
the study included 1. a telephonic questionnaire with a cross-
sectional sample of pregnant and recently delivered women
and 2. a purposive sample of health care providers and
VHSNC members.

Sampling Strategy and Data Collection
Pregnant and Recently Delivered Women
A simple random sampling was adopted to identify pregnant
women meeting all of the following inclusion criteria: (a) Have
registered phone numbers (belonging to themselves or their
family members) in Government of India’s Reproductive Child
Health (RCH) portal in Darrang or Kamrup (Rural) districts (b)
Have an estimated date of delivery between March 2020 and
March 2021.

The database was accessible under the Early Childhood
Development (ECD) call center operational under a public
private partnership between the Government of Assam and one
of the research partners.

From the study population of 6396 pregnant women, a
sample size of 634 [452 from Kamrup (R.) and 182 from
Darrang] was determined at 95% confidence level, 10% margin
of error, anticipated frequency of 85% non-response rate
(Supplementary Table 1). The non-response rate was estimated
in accordance with the response rates of the routine ECD call
centre programme data.
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A structured telephonic questionnaire with close ended
questions was pilot tested to assess the viability and efficacy
of the process. The full questionnaire was administered to
171 respondents by a 6 member-research team to assess
the administrative feasibility of the study including the
resources necessary, technical capabilities of the research
staff and data entry/data processing procedures. After pilot
testing, the final telephonic questionnaire was administered
by trained research assistants between October – November
2020. At the time of the interviews, three attempts were
made to contact the participants over the phone before
marking ‘no response.’ The participant information sheet was
shared orally and verbal informed consent was obtained from
every respondent at the beginning of the telephone call,
to confirm their participation in the study. Each interview
on an average took 10 min. The data were captured on
Microsoft Forms.

The telephonic questionnaire aimed to understand the
status of maternal health service provisioning, including service
utilization and out of pocket health expenditure. All the research
assistants signed a non-disclosure agreement in accordance with
the institutional data policy and only de-identified data were
shared with the analysis team.

Health Care Providers and VHSNC Members
Staff members of the local organizations working on maternal
health were trained on the interview guides. They conducted
the interviews of a purposive sample of HCPs and VHSNC
members from their field intervention areas. The selection
was based on the availability and willingness to participate in
the study, in the midst of the pandemic. All the respondents
were interviewed upon seeking informed consent. Face -to-
face interviews were conducted with 38 HCPs, including 15
health facility staff [13 Auxiliary Nurse Midwives (ANMs) and
2 Medical Officers (MOs)] and 23 ASHAs, and 18 VHSNC
members from the two districts. They were interviewed during
October and December 2020 in their villages with the help of
interview guides designed to understand the effect of COVID-
19 and the lockdown on the service provision (for the HCPs).
VHSNC members were interviewed to understand their role,
knowledge and capacity building efforts (if any) to provide
access to maternal health services in their village. The average
duration for the interviews was 15min. The responses were
noted by the interviewers and then translated and entered in
Microsoft Excel.

Data Analysis
Microsoft Excel data outputs were used to generate data tables
upon data cleaning and coding wherever required. Analysis was
done using frequencies with percentages and cross tabulations
(wherever possible). Further statistical analysis could not be
done given- a. the small sample size and b. pre-coded answers
due to the limitation of time while administering a telephonic
questionnaire. For example, instead of actual expenses, they
were recorded as a range. Qualitative description approach
(27) was used to analyze the responses of the HCPs and the
VHSNC members.

RESULTS

Experiences of Pregnant and Recently

Delivered Women
Out of the 634 women contacted telephonically, 150 women
answered the call, and 114 women [64 from Kamrup (R.) and
50 from Darrang] consented to participate in the study. Fifty-
two respondents were contacted on their phones, whereas 62
were contacted on phones belonging to their spouse, other family
members, or neighbors.

The age of the respondents ranged between 18 and 39 years
with a median age of 24 years. Thirty-one respondents were
under the age of 20 years whereas 11 respondents belonged to
the age group 31–39 years. 83% respondents (n= 95) belonged to
the Below Poverty Level (BPL) category. All the respondents were
registered as beneficiaries under Janani Suraksha Yojana (JSY),
a central government scheme which provides conditional cash
assistance for institutional delivery and post-delivery care.

Antenatal Care
One hundred ten respondents accessed ANC services. 83.6% (n=
92) received the recommended four or more ANC visits. 39.1%
(n = 43) respondents received all 10 services whereas 55.5% (n
= 61) received eight to nine services from the 10 listed services
(Table 1).

Although 104 women received ANC from a government
health facility, 72.1% of them (n = 75) went to a private
health facility/ laboratory for the ultrasound check-up and
laboratory tests.

Delivery Care
65.8% (n = 75) of total respondents delivered during the
reporting period. All except two had institutional deliveries.
ASHAs conducted the two home deliveries. 77.3% (n = 58) were
conducted in a government health facility.

The high proportions of stillbirths (eight stillbirths in 75
deliveries) and neonatal deaths (four neonatal deaths in 75
deliveries) (Table 1) were striking.

Post Natal Care
77.3% respondents (n = 58) received PNC. All except three
women went to a government health facility or ASHA/ANM
visited their homes for the postnatal check-up.

Expenses for Care
Services accessed from government health facilities are available
for free or at a minimal monetary charge for the registration. The
majority of respondents relied on government health facilities
for the ANC services and no expenses were incurred by 27.3%
respondents (n = 30). However, due to the unavailability of
ultrasonography services in government health facilities, 72.1%
respondents (n = 75) availed this service from a private health
facility thus incurring out-of-pocket expenses. The details of
category wise expenditure are given in Table 2.

Sixteen respondents (two home deliveries and 14 deliveries in
government health facilities) did not incur any expenses for the
deliveries (Table 2). For the remaining 80.8% deliveries (n= 59),
the expenses ranged from < 1,000 (∼14 USD) to more than
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TABLE 1 | Access to ANC, delivery and PNC services for the pregnant and recently delivered women.

Number Percent

Respondents 114 100

Antenatal care services

Women who received ANC§ 110 96.4

Number of ANC visits†

More than four times 60 54.5

Four times 32 29.1

less than four times 18 16.4

Number of ANC services* received by the pregnant women†

All 10 services 43 39.1

8–9 services 61 55.5

5–7 services 3 2.7

<5 services 3 2.7

Place of ANC

Government health facility† 104 94.6

ANC from Government health facility but ultrasound check-up and lab tests done from private health facility†† 75 72.1

Private health facility 5 4.4

Home 1 1.0

Women who underwent ultrasonography as a part of ANC 81 73.6

Delivery related services

Women who underwent deliveries§ 75 65.8

Pregnancy outcomes§§

Live births 63 84.0

Stillbirths 8 10.6

Neonatal deaths 4 5.3

Place of delivery§§

Government health facilities 58 77.3

Private health facilities 15 20.0

Home 2 2.7

Post Natal Care services§§

Women who received PNC 58 77.3

Women who received both ANC and PNC 54 72.0

*The 10 ANC services include- 1) Urine Pregnancy Test (UPT) for confirmation of pregnancy; 2) testing for Hemoglobin (Hb) levels; 3) Blood Sugar levels; 4) checking the Blood Pressure

(BP); 5) measuring Height; 6) measuring Weight; 7) Physical Examination; 8) Ultrasound check-up (USG) to check on the intrauterine growth of the fetus; 9) provision of Tetanus Toxoid

(TT) Injection; and 10) Iron and Folic Acid (IFA) Tablets as per the recommended doses.
†
The sample size used for the percent calculations is 110.

††
The sample size used for the percent calculations is 104.

§The sample size used for the percent calculations is 114.
§§The sample size used for the sample size calculations is 75.

10,000 (∼40 USD), with 32% respondents (n = 24) reporting
expenses above 10,000/- and another 25.3% (n = 19) reporting
expenses between 5,000- and 10,000/- (∼70 USD- 140 USD).
Major delivery-related expenses were for medicines purchase
(85%, n= 50) and laboratory tests (61%, n= 36). Although all the
respondents were registered as beneficiaries for cash assistance
under JSY ( 1,400 for institutional deliveries in rural areas and
3,000 for Caesarian section deliveries), the expenses incurred are
much higher than the JSY benefits for most of the respondents.

Type of Health Facility, Type of Delivery and Delivery

Expenses
The proportion of Caesarian section deliveries in
both government (32.8%, n = 19) and private
health facilities (86.7%, n = 13) is higher than the
recommended Caesarian section rate considered by
the WHO (10–15%) (28). Type of health facility and
type of delivery both determined the delivery expenses
(Table 3).
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TABLE 2 | Expenses for ANC and delivery.

Number Percent

Expenses incurred for ANC services†

More than Rs. 1,000/- 51 46.4

Rs. 501/–Rs. 1,000/- 26 23.6

Rs. 500- Rs. 100/- 3 2.7

No expenses 30 27.3

Expenditure categories††

For ultrasound check-up 79 99

For laboratory tests 27 34

For medicines 12 15

For doctor’s fees 8 10

For Transportation 8 10

Expenses incurred for deliveries§

More than Rs. 10,000/- 24 32

Rs. 5,001/–Rs. 10,000/- 19 25.3

Rs. 1,001- Rs. 5,000/- 13 17.3

Less than Rs. 1,000/- 3 4

No expenses 16 21.4

Expenditure categories§§

For medicines 50 85

For laboratory tests 36 61

For doctor’s fees 24 41

For transportation 22 37

For blood transfusion 20 34

†
The sample size used for the percent calculations is 110.

††
The sample size used for the percent calculations is 80.

§The sample size used for the percent calculations is 75.
§§The sample size used for the percent calculations is 59.

In the government health facilities, 76% respondents (n
= 44) reported to have incurred expenses ranging from
< 1,000 (∼14 USD) to more than 10,000 (∼140 USD).
All the deliveries in private health facilities (irrespective
of the type of delivery) incurred expenses above 10,000
(∼140 USD). For 9 out of 19 Caesarian section deliveries
in Government health facilities, the respondents incurred
expenses < 10,000 (∼140 USD). Only four Caesarian
section deliveries in the government health facilities incurred
no expenses.

Effect of the Lockdown on Accessing Maternal

Health Services
A very small number of women (7%, n = 8) reported challenges
in accessing ANC or PNC services from health facilities due to
the pandemic and the lockdown. Lack of transportation was the
major challenge. Seven respondents stated that they could not
avail services from their preferred government health facility due
to the lockdown restrictions on travel, limited access to transport
facilities, and unavailability of those particular health facilities
for the delivery. Among them, three respondents delivered in
a private clinic, one in a peripheral health facility, one at
home and the remaining two had to travel to a higher-level
health facility.

Supply Side Issues—Perceptions of Health

Care Providers
It was difficult for the Health Care Providers to continue
providing the services because they feared contracting the virus.
However, ASHAs and ANMs made home visits and coordinated
with the pregnant women and their families over the telephone
whenever required.

ANMs and Medical Officers–Challenges in Service

Provision
According to the health facility staff (13 ANMs and two MOs),
most ANC/PNC related service provisioning was managed
through home visits. The staff faced issues in traveling to the
villages for home visits because of a lack of travel options to reach
remote areas. Even with the additional burden of COVID-19
related activities, the ANMs and doctors kept providing ANCs.

According to the interviewed providers, the non-availability
of laboratory services was one of the significant gaps in the
ANC provisioning. The village-level health centers were closed
for 3 months during the lockdown. Post lockdown, the Iron and
Folic Acid (IFA) tablets, an essential part of the ANC services,
were unavailable at the village level health centers. These were
available in select health centers but reaching these facilities was
also difficult due to the lack of transportation.

Six ANMs reported managing high-risk pregnancies during
the lockdown through home visits and regular follow-up over the
phone. In one case, the woman delivered at home with support
from ASHA, without any back up support of ANM or MO.

ASHAs’ Role During the Pandemic and Challenges
ASHAs were asked about pregnancy related services and the
challenges therein. Eighty-nine women were registered with
these 23 ASHAs during this period. Eight ASHAs reported
that they could not provide any of the expected health
services during this period, while 13 ASHAs reported that
all 60 pregnant women registered with them missed at least
one ANC/PNC during this period. These numbers mean
two-thirds (60 out of the total 89) of women registered
under the 23 ASHAs missed at least one ANC/PNC during
the lockdown.

ASHAs expressed the need for support from the health
system and the ANMs and doctors for uninterrupted
provisioning of the ANC/PNC in their areas during such
unprecedented situations like the COVID-19 pandemic. They
also talked about the making available the necessary set up for
blood tests and contact details for an ambulance to carry
the patients in emergency. Owing to the unavailability
of IFA tablets, ASHAs emphasized the intake of iron-
rich supplementary food items to the pregnant women.
However, they also expressed concerns about the disruption
of livelihoods and loss of income due to the lockdown and
inability to get nutritious food for pregnant women from low
income groups.

The ASHAs were not aware of the VHSNC members in
their villages.
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TABLE 3 | Distribution of institutional deliveries according to the type of health facility, type of delivery and expenses incurred for deliveries.

Government health facilities† (n = 58) Private health facilities§ (n = 15) Total* (n = 73)

Vaginal

deliveries

number (%)

C-section

deliveries number

(%)

Vaginal

deliveries

number (%)

C-section

deliveries

number (%)

Vaginal

deliveries

number (%)

C-section

deliveries

number (%)

Total number

(%)

No expenses 10 (17.2) 4 (6.9) 0 (0.0) 0 (0.0) 10 (13.7) 4 (5.5) 14 (19.2)

Expenses below Rs. 10,000 26 (44.8) 9 (15.5) 0 (0.0) 0 (0.0) 26 (35.6) 9 (12.3) 35 (43.9)

Expenses above Rs. 10,000 3 (5.2) 6 (10.3) 2 (13.3) 13 (86.7) 5 (6.8) 19 (26.0) 24 (32.9)

Total 39 (67.2) 19 (32.8) 2 (13.3) 13 (86.7) 41 (56.2) 32 (43.8) 73 (100)

†
The sample size used for the percent calculations is 58.

§The sample size used for the percent calculations is 15.
*The sample size used for the percent calculations is 73.

FIGURE 1 | Empirical framework.

Challenges in Community

Participation—Roles of VHSNC Members
The VHSNC members reported that in the absence of village-
level outreach services during the lockdown, they could not
guide the pregnant women about the health care facility for their
pregnancy related health care needs. VHSNC members were not
aware about their roles and responsibilities in general and, more
specifically, during the COVID-19 pandemic.

The research findings from both the demand and supply side
can be summarized with the help of an empirical framework

(Figure 1) that depicts the interrelations between supply-side and
demand-side factors for access to maternal health services in
these two districts of Assam.

DISCUSSION

COVID-19 pandemic and the subsequent lockdown changed
very few things at the ground level for maternal health
service delivery for these respondents. Most of the service
delivery-related findings of this research are commensurate
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with Health Management Information System (HMIS)
data from the previous year (2019-20). In the current
research, 83.6% respondents (n = 92) received a minimum
of four ANCs. HMIS data for Assam for 2019-20 (29)
show similar findings, with 85.3% women receiving four or
more ANCs.

One of the negative effects of the COVID-19 pandemic
was unanticipated increased expenses for laboratory
services and ultrasound check-up from private health
facilities for respondents who had chosen a government
health facility for ANC services. Unavailability of
IFA tablets in village level health centres for Assam
where 54.2% pregnant women are anemic (23) is
also concerning.

Commensurate with both HMIS (2019-20) and NFHS-5
(2019-20) (23) findings from current research show high levels
of institutional deliveries and deliveries done by the skilled birth
attendants (SBAs). Despite this, it shows considerably higher
proportion of stillbirths (8 from 75 deliveries) as compared
to the Still Birth Rate for Assam in SRS Statistical Report
2017 (2 per 1,000 live births) (30). In addition four early
neonatal deaths were also recorded from the 75 deliveries.
A substantial indirect impact of COVID-19 on the perinatal
outcome, including an increased rate of stillbirths, is also
observed in different studies across different countries in the
world, including India (6, 31, 32) but of a lesser magnitude.
The rise in perinatal mortality could be linked with pandemic-
related healthcare disruptions due to the movement restrictions
during lockdown (3). Early identification of complications,
availability of emergency obstetric services and prompt referral
services help to avoid early neonatal deaths (33). Although
an apparent link between the restricted physical access to the
ANC and delivery services and the high levels of perinatal
mortality (stillbirths and early neonatal deaths) could not be
established from this research, it has underlined the need to study
this further.

The reporting of Caesarian section deliveries (42.7%) is high
as compared to recent state-level proportions from NFHS-5
(18.1%) and HMIS (23.5%). Also, majority of the deliveries in
private health facilities (86.7%) were Caesarian section deliveries.
It is well-established that the likelihood of Caesarian section
delivery in a private health facility is higher than a public health
facility regardless of other medical and economic factors (5,
34).

The difficulties in reaching the health facility due to
lack of transportation during the pandemic are echoed in
other studies for pregnant women in Panama and different
states within India, viz., Chhattisgarh, Jharkhand, and
Telangana (7).

ASHAs and VHSNC members are the official community
representatives in the health system. The role of ASHAs
in the improved utilization of ANC services, skilled birth
attendance, and institutional births is highlighted in a recent
study (14). Training of the local level health workers and
community members would help manage primary treatment
on the ground in such public health emergencies. For
effective implementation of the health service delivery at

the local level, these crucial stakeholders need to work
in tandem.

The research has a limitation of small sample size from
a localized area. Also, the most marginalized women with
no access to phones could not be covered in this research.
In addition, this study has not been able to show “true
effect” of the pandemic on the maternal health outcomes.
This observational study provides a framework for potential
linkages between the maternal health outcomes and the
COVID-19 pandemic and subsequent national lockdown
for future research studies to explore. More research is
also recommended to determine the causes of the rise in
Caesarian section deliveries and to understand the causes
behind stillbirths.

In conclusion, the COVID-19 pandemic has affected women’s
access to maternal health services in numerous indirect ways
in select areas from two districts of Assam. The health system
(supply-side) factors and the community level (demand-
side) factors have worked together to affect the maternal
and neonatal wellbeing. Strengthening the existing health
system (26), providing sustained health service delivery at
different levels for essential services, including maternal health
services (35) and preparing the health system to deal with
unprecedented situations (7) like the COVID-19 pandemic
is recommended. Assuring transportation and a safe working
environment for healthcare workers is recommended. For
Assam, affordable and uninterrupted good quality maternal
health service provision at all levels is recommended to
reduce maternal mortality and improve other maternal
health indicators.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Institutional Ethics Committee at SAHAJ and
Piramal Swasthya Institutional Ethics Committee. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

RP performed the data analysis and wrote the first draft of
the manuscript. AP, SD, and RB prepared the study tools
and coordinated the data collection of the quantitative section.
MP coordinated the data collection activities on the field and
supported data analysis from qualitative interviews. AP, NS, RK,
and SK reviewed the first draft critically. All authors contributed
to the conceptualization, study design, manuscript revision, read,
and approved the submitted version.

Frontiers in Global Women’s Health | www.frontiersin.org 7 March 2022 | Volume 3 | Article 75052077

https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


Padhye et al. Maternal Health Care During COVID-19

ACKNOWLEDGMENTS

The authors of this manuscript would like to thank all
the research participants for their participation and the field
investigators [from DiYA Foundation, Kamrup (R.) and Manab
Kalyan (Darrang)] for the efforts in the field and unconditional
support through the process of data collection given the
challenges of their daily lives in a pandemic situation. This
work would not have been possible without them. The authors
would also like to thank their respective organizations - SAHAJ,

IDeA - The Ant and PSMRI for the support throughout the
study and the writing process. The authors would also like to
acknowledge the financial and technical support offered by Equal
Measures 2030.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fgwh.
2022.750520/full#supplementary-material

REFERENCES

1. Lucas DN, Bamber JH. Pandemics and maternal health: the indirect effects of

COVID-19. Anaesthesia. (2021) 76:69–75. doi: 10.1111/anae.15408

2. Frances L, Edwards J, Steven O. Governments’ responses to the

COVID-19 pandemic. Int J Public Administ. (2021). 44:879–84.

doi: 10.1080/01900692.2021.1936964

3. Homer CSE, Leisher SH, Aggarwal N, Akuze J, Babona D, Blencowe

H, et al. Counting stillbirths and COVID 19—there has never

been a more urgent time. Lancet Global Health. (2020) 9:E10–E11.

doi: 10.1016/S2214-109X(20)30456-3

4. Kumari V, Mehta K, Choudhary R. COVID-19 outbreak and decreased

hospitalisation of pregnant women in labour. Lancet Global Health. (2020)

8:e1116–7. doi: 10.1016/S2214-109X(20)30319-3

5. Bhatia M, Banerjee K, Dixit P, Dwivedi LK. Assessment of variation

in cesarean delivery rates between public and private health facilities

in India from 2005 to 2016. JAMA Netw Open. (2020) 3:e2015022.

doi: 10.1001/jamanetworkopen.2020.15022

6. Ashish KC, Gurung R, Kinney M, Sunny AK, Moinuddin M, Basnet O et al.

Effect of the COVID-19 pandemic response on intrapartum care, stillbirth,

and neonatal mortality outcomes in Nepal: a prospective observational study.

Lancet Global Health. (2020) 8:10. doi: 10.1016/S2214-109X(20)30345-4

7. Pant S, Koirala S, Subedi M. Maternal health services during COVID-19.

Europasian J Med Sci. (2020) 2:468–50. doi: 10.46405/ejms.v2i2.110

8. Joshi A. COVID-19 pandemic in India: through psycho-social lens. J Soc Econ

Dev. (2021) 6:1–24. doi: 10.1007/s40847-020-00136-8

9. Garg S, Basu S, Rustagi R, Borle A. Primary health care facility preparedness

for outpatient service provision during the COVID-19 pandemic in

India: cross-sectional study. JMIR Public Health Surveill. (2020) 6:e19927.

doi: 10.2196/19927

10. Singh A, Jain P, Singh N, Kumar S, Bajpai P, Singh S et al. Impact

of COVID-19 pandemic on maternal and child health services in

Uttar Pradesh, India. J Family Med Primary Care. (2021) 10:509–13.

doi: 10.4103/jfmpc.jfmpc_1550_20

11. Direct and indirect effects of the COVID-19 pandemic and response in

South Asia. Centre for Global Child Health. UNICEF (2021). Available online

at: https://www.unicef.org/rosa/media/13066/file/Main%20Report.pdf

12. Goyal M, Singh P, Singh K, Shekhar S, Agrawal N, Misra S. The effect of

the COVID-19 pandemic on maternal health due to delay in seeking health

care: experience from a tertiary center. Int J Gynecol Obstet. (2020) 152:231–5.

doi: 10.1002/ijgo.13457

13. National Health Mission. About Accredited Social Health Activist (ASHA).

Ministry of Health and Family Welfare, Government of India. Available

online at: http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&

lid=226 (accessed July 29, 2021).

14. Agarwal S, Curtis SL, Angeles G, Speizer IS, Singh K, Thomas JC. The impact

of India’s accredited social health activist (ASHA) program on the utilization

of maternity services: a nationally representative longitudinal modelling

study. Hum Resour Health. (2019) 17:68. doi: 10.1186/s12960-019-0402-4

15. Sharma N, SharmaM, Jagtap D, Deshmukh A, Hegde S, Kumar A. Revamping

village health sanitation and nutrition days for improved delivery of maternal

and child health services at village level – experiences from a pilot phase study.

Indian J Public Health. (2020) 64:345–50. doi: 10.4103/ijph.IJPH_444_19

16. National Health Mission. Village Health Sanitation and Nutrition Committee.

Ministry of Health and Family Welfare, Government of India. Available

online at: http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=149&

lid=225 (accessed July 29, 2020).

17. National guidelines for Village Health Sanitation and Nutrition Day

(VHSND).Ministry of Health and FamilyWelfare andMinistry of Women and

Child Development, Government of India. New Delhi (2019).

18. Impact of COVID-19 on routine healthcare services and ASHAs: Bihar,

Odisha, and Uttar Pradesh. MicroSave India Foundation (2020).

19. Hamal M, Dieleman M, Debrouwere V, Buning TDC. How do accountability

problems lead to maternal health inequities? A review of qualitative

literature from Indian public sector. Public Health Rev. (2018) 39:9.

doi: 10.1186/s40985-018-0081-z

20. Paul P, Mondal D. Maternal and child healthcare in India during COVID-19

pandemic.Midwifery. (2020) 92:e102865. doi: 10.1016/j.midw.2020.102865

21. Srivastava A, Gope R, Nair N, Rath S, Rath S, Sinha R, et al. Are village health

sanitation and nutrition committees fulfilling their roles for decentralised

health planning and action? Amixed methods study from rural Eastern India.

BMC Public Health. (2015) 16:59. doi: 10.1186/s12889-016-2699-4

22. Special bulletin on maternal mortality in India 2016-18. Sample Registration

System, Office of the Registrar General, India (2020). Available online

at: https://censusindia.gov.in/

23. National Family Health Survey (NFHS-5). India 2019-20 Assam. International

Institute of Population Sciences (IIPS) and ICF. Mumbai: IIPS (2020).

24. WHO recommendations on antenatal care for a positive pregnancy

experience. World Health Organization. (2016) Available online at: https://

apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;

jsessionid=CD633EEF7F45D33B2C075E018A85CA10?sequence=1

25. Ministry of Health and Family Welfare. Health Management Information

System - Standard Reports (2021). Available online at: https://hmis.nhp.gov.

in/#!/standardReports (accessed January 26, 2021).

26. Mehta K, Zodpey S, Banerjee P, Pocius SL, Dhaliwal BK, DeLuca A, et al.

Shifting research priorities in maternal and child health in the COVID-19

pandemic era in India: A renewed focus on systems strengthening. PLoS One.

(2021) 16:e0256099. doi: 10.1371/journal.pone.0256099

27. Bradshaw C, Atkinson S, Doody O. Employing a qualitative description

approach in health care research. Glob Qual Nurs Res. (2017)

4:2333393617742282. doi: 10.1177/2333393617742282

28. WHO Statement on Caesarean Section Rates. World Health

Organization (2015). Available online at: https://apps.who.int/iris/

bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessionid=

C7AB42990376910F0A14C2B7372B5174?sequence=1

29. Health Management Information System (HMIS) 2019-20. National Health

Mission. Ministry of Health and Family Welfare, Government of India.

Available online at: https://nrhm-mis.nic.in/hmisreports/frmstandard_

reports.aspx

30. Sample Registration System Statistical Report 2017. Office of the Registrar

General and Census Commissioner, India. Ministry of Home Affairs.

Government of India. New Delhi (2017).

31. Khalil A, von Dadelszen P, Draycott T, Ugwumadu A, O’Brien P, Magee

L. Change in the incidence of stillbirth and preterm delivery during

the COVID-19 pandemic. JAMA. (2020) 324:705–6. doi: 10.1001/jama.202

0.12746

Frontiers in Global Women’s Health | www.frontiersin.org 8 March 2022 | Volume 3 | Article 75052078

https://www.frontiersin.org/articles/10.3389/fgwh.2022.750520/full#supplementary-material
https://doi.org/10.1111/anae.15408
https://doi.org/10.1080/01900692.2021.1936964
https://doi.org/10.1016/S2214-109X(20)30456-3
https://doi.org/10.1016/S2214-109X(20)30319-3
https://doi.org/10.1001/jamanetworkopen.2020.15022
https://doi.org/10.1016/S2214-109X(20)30345-4
https://doi.org/10.46405/ejms.v2i2.110
https://doi.org/10.1007/s40847-020-00136-8
https://doi.org/10.2196/19927
https://doi.org/10.4103/jfmpc.jfmpc_1550_20
https://www.unicef.org/rosa/media/13066/file/Main%20Report.pdf
https://doi.org/10.1002/ijgo.13457
http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&lid=226
http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&lid=226
https://doi.org/10.1186/s12960-019-0402-4
https://doi.org/10.4103/ijph.IJPH_444_19
http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=149&lid=225
http://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=149&lid=225
https://doi.org/10.1186/s40985-018-0081-z
https://doi.org/10.1016/j.midw.2020.102865
https://doi.org/10.1186/s12889-016-2699-4
https://censusindia.gov.in/
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=CD633EEF7F45D33B2C075E018A85CA10?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=CD633EEF7F45D33B2C075E018A85CA10?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=CD633EEF7F45D33B2C075E018A85CA10?sequence=1
https://hmis.nhp.gov.in/#!/standardReports
https://hmis.nhp.gov.in/#!/standardReports
https://doi.org/10.1371/journal.pone.0256099
https://doi.org/10.1177/2333393617742282
https://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessionid=C7AB42990376910F0A14C2B7372B5174?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessionid=C7AB42990376910F0A14C2B7372B5174?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/161442/WHO_RHR_15.02_eng.pdf;jsessionid=C7AB42990376910F0A14C2B7372B5174?sequence=1
https://nrhm-mis.nic.in/hmisreports/frmstandard_reports.aspx
https://nrhm-mis.nic.in/hmisreports/frmstandard_reports.aspx
https://doi.org/10.1001/jama.2020.12746
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


Padhye et al. Maternal Health Care During COVID-19

32. COVID-19 led to rise in maternal deaths, stillbirths. The Hindu (April 02,

2021). Available online at: https://www.thehindu.com/news/national/covid-

19-led-to-rise-in-maternal-deaths-stillbirths/article34225621.ece

33. Kakoty SD, Ahmed M, Kalita D. Causes of neonatal death

and associated health seeking behaviour in Barpeta district,

Assam, India: a community-based study. Int J Commu Med

Public Health. (2016) 3:919. doi: 10.18203/2394-6040.ijcmph201

63919

34. Mohanty SK, Panda BK, Khan PK, Behera P. Out-of-pocket expenditure

and correlates of caesarean births in public and private health centres

in India. Soc Sci Med. (2019) 224:45–57. doi: 10.1016/j.socscimed.2019.

01.048

35. Menendez C, Gonzalez R, Donnay F, Leke RGF. Avoiding INDIRECT

EFFECTS of COVID-19 on maternal and child health. Lancet Global Health.

(2020) 2020:e863–4. doi: 10.1016/S2214-109X(20)30239-4

Conflict of Interest: The authors declare that the research

was conducted in the absence of any commercial or financial

relationships that could be construed as a potential conflict

of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Padhye, Purushotham, Paul, Sardeshpande, Ballala, Dhar,

Kaul and Khanna. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s)

and the copyright owner(s) are credited and that the original publication in

this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Global Women’s Health | www.frontiersin.org 9 March 2022 | Volume 3 | Article 75052079

https://www.thehindu.com/news/national/covid-19-led-to-rise-in-maternal-deaths-stillbirths/article34225621.ece
https://www.thehindu.com/news/national/covid-19-led-to-rise-in-maternal-deaths-stillbirths/article34225621.ece
https://doi.org/10.18203/2394-6040.ijcmph20163919
https://doi.org/10.1016/j.socscimed.2019.01.048
https://doi.org/10.1016/S2214-109X(20)30239-4
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


ORIGINAL RESEARCH
published: 22 June 2022

doi: 10.3389/fgwh.2022.819953

Frontiers in Global Women’s Health | www.frontiersin.org 1 June 2022 | Volume 3 | Article 819953

Edited by:

Vijay Kumar Chattu,

University of Toronto, Canada

Reviewed by:

Sarah Fredsted Villadsen,

University of Copenhagen, Denmark

Myra Betron,

Jhpiego, United States

*Correspondence:

Amanda Henry

amanda.henry@unsw.edu.au

Specialty section:

This article was submitted to

Sex and Gender Differences in

Disease,

a section of the journal

Frontiers in Global Women’s Health

Received: 22 November 2021

Accepted: 04 May 2022

Published: 22 June 2022

Citation:

Henry A, Yang J, Grattan S,

Roberts L, Lainchbury A,

Shanthosh J, Cullen P and Everitt L

(2022) Effects of the COVID-19

Pandemic and Telehealth on Antenatal

Screening and Services, Including for

Mental Health and Domestic Violence:

An Australian Mixed-Methods Study.

Front. Glob. Womens Health

3:819953.

doi: 10.3389/fgwh.2022.819953

Effects of the COVID-19 Pandemic
and Telehealth on Antenatal
Screening and Services, Including for
Mental Health and Domestic
Violence: An Australian
Mixed-Methods Study
Amanda Henry 1,2,3*, Jennifer Yang 1, Sarah Grattan 3, Lynne Roberts 2,4, Anne Lainchbury 5,

Janani Shanthosh 3,6, Patricia Cullen 7,8 and Louise Everitt 2,9

1Discipline of Women’s Health, School of Clinical Medicine, UNSW Medicine and Health, University of New South Wales

(NSW), Sydney, NSW, Australia, 2Department of Women’s and Children’s Health, St George Hospital, Sydney, NSW,

Australia, 3 The George Institute for Global Health, UNSW Medicine and Health, Sydney, NSW, Australia, 4 St George and

Sutherland Clinical School, UNSW Medicine and Health, University of New South Wales, Sydney, NSW, Australia, 5 Royal

Hospital for Women, Randwick, NSW, Australia, 6 Australian Human Rights Institute, UNSW Sydney, Kensington, NSW,

Australia, 7 School of Population Health, UNSW Sydney, Kensington, NSW, Australia, 8Ngarruwan Ngadju, First Peoples

Health and Wellbeing Research Centre, Australian Health Services Research Institute, University of Wollongong, Wollongong,

NSW, Australia, 9 School of Nursing and Midwifery, Western Sydney University, Penrith, NSW, Australia

Introduction: Australian antenatal care includes specific screening and service provision

for domestic and family violence (DFV) and mental health. However, the COVID-19

pandemic resulted in major care changes, including greatly expanded telehealth. Given

difficulties in a safe assessment and management of disclosures via telehealth, DFV and

mental health service provision might be substantially impacted. This study therefore

aimed to assess COVID-19 effects on DFV and mental health screening, as well as

broader service provision from the perspective of local maternity service providers.

Methods: Mixed-methods study of staff surveys and interviews of staff directly involved

in pregnancy care (doctors, midwives, and allied health) in three Sydney (Australia)

maternity units, from October 2020 to March 2021. Surveys and interviews interrogated

perceived effects of the COVID-19 pandemic on delivery (ensuring required services

occurred), timeliness, and quality of (a) overall maternity care and (b) DFV and mental

health screening and care; and also advantages and disadvantages of telehealth.

Surveys were descriptively analyzed. Interviews were conducted online, recorded, and

transcribed verbatim prior to thematic analysis.

Results: In total, 17 interviews were conducted and 109 survey responses were

received. Breakdown of survey respondents was 67% of midwives, 21% of doctors, and

10% of allied health. Over half of survey respondents felt the pandemic had a negative

effect on delivery, timeliness, and quality of overall pregnancy care, and DFV and mental

health screening and management. Perceived telehealth positives included convenience

for women (73%) and reducing women’s travel times (69%). Negative features included

no physical examination (90%), difficulty regarding non-verbal cues (84%), difficulty if
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interpreter required (71%), and unsure if safe to ask some questions (62%). About 50%

felt telehealth should continue post-pandemic, but for <25% of visits. Those perceived

suitable for telehealth were low-risk and multiparous women, whereas those unsuited

were high-risk pregnancy, non-English speaking, and/or mental health/psychosocial/DFV

concerns. “Change to delivery of care” was the central interview theme, with subthemes

of impact on mental health/DFV screening, telehealth (both positive and negative), staff

impact (e.g., continuity of care disruption), and perceived impact on women and partners.

Discussion: While telehealth may have an ongoing, post-pandemic role in Australian

maternity care, staff believe that this should be limited in scope, mostly for low-risk

pregnancies. Women with high risk due to physical health or mental health, DFV, and/or

other social concerns were considered unsuited to telehealth.

Keywords: pregnancy, mental health, domestic and family violence, COVID-19, telehealth, pregnancy care

INTRODUCTION

The COVID-19 pandemic has dramatically impacted
communities globally across multiple areas of life, including
healthcare and access to routine care such as pregnancy care. In
Australia during 2020 (first and second waves), the period this
study focuses on, burden of disease secondary to COVID-19 was
low on an international scale, with only 18 cases of COVID-19
in pregnancy reported in New South Wales (the study setting)
in the first wave (1). However, as has been reported around the
world (2), routine healthcare including antenatal care was greatly
impacted in Australia, with Medicare billing for face-to-face
antenatal care services declining 15% in second quarter of 2020
compared to 2019 (3).

The final impact of social isolation, lockdowns, and various

restrictions to prevent the spread of COVID-19 is also still to
be fully realized. These measures, as well as associated stressors
such as unemployment and schooling from home, are expected
to dramatically increase women’s risk of domestic and family
violence (DFV), (4–6) the single greatest cause of death, ill

health, and disability in reproductive-age Australian women (7).
Pregnant women are a vulnerable group regarding DFV, with
an estimated 187,800 Australian women who have experienced
violence by a current partner pregnant at some stages during
the relationship and 18% of these women experiencing violence

during their pregnancy (8). As well as seeing women who are
actively experiencing violence during their pregnancy, maternity
care providers also see women who have previously experienced
intimate partner violence and who are still living with the
ongoing consequences for themselves and their children.

Mental health presentations, including depression and

anxiety, are also very common both during and after pregnancy.
Australian and overseas studies report antenatal depression rates
of approximately 10% and anxiety prevalence up to 20% in late
pregnancy (9).

In general, pregnancy care is one of the times in a woman’s
contact with Australian healthcare services where psychosocial
screening, including DFV andmental health screening, is routine
and has systems in place to provide appropriate support. This

care is evidence-based and acceptable to women, allowing for
risk assessment, safety planning, appropriate follow-up, and
potentially decreasing post-traumatic stress disorder (PTSD)
and perinatal depression as well as improving mother–child
interactions (9–11).

To address DFV during the COVID-19 pandemic, the
Australian government increased funding for telehealth and
online support services. However, telehealth (meaning either
telephone or videoconferencing/online consultation, referred to
collectively as “telehealth” throughout this article) relies on
women being able to speak in private and access referral pathways
into community-based frontline services. Use of telehealth for the
“booking-in” pregnancy visit, which is usually one of the time
points for routine psychosocial screening in Australia, potentially
particularly affected DFV and mental health screening. Women
may not be as comfortable to disclose these issues when not in
a face-to-face setting and/or may not be in a safe and private
setting when booking-in from home. Accordingly, current New
South Wales (NSW) Health guidelines recommend deferring
DFV screening until the first face-to-face visit (12), which may be
as late as 28-week gestation, delaying screening and management
of any disclosures.

Although several studies have examined the overall impact of
the pandemic on perinatal mental health and/or DFV, there is
very limited focus on the impact of maternity systems change
and its impact on screening. A rapid evidence review on women’s
mental health during pregnancy in the pandemic included 17
studies and found that anxiety and depressive symptoms ranged
from 29.6 to 72%, more than doubled during the pandemic
(12, 13). Regarding violence in pregnancy, both an Iranian and
Canadian study found high levels of intimate partner violence in
the early months of the pandemic (14, 15), however, neither had
pre-pandemic controls for comparison.

Regarding COVID-19’s impact on maternity care provision
generally, a 2021 global scoping review reported that prenatal
care visits decreased, healthcare infrastructure was strained, and
potentially harmful policies such as increasing time between
antenatal visits were instituted (16). While the replacement
of in-person visits with telehealth saw some benefits, such as

Frontiers in Global Women’s Health | www.frontiersin.org 2 June 2022 | Volume 3 | Article 81995381

https://www.frontiersin.org/journals/global-women's-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/global-women's-health#articles


Henry et al. DFV Australian Pregnancy Care COVID-19

increasing access to care and therefore appointment attendance
rates, reducing wait times, and avoiding exposure to COVID-
19, barriers identified included technical difficulties and privacy
concerns. In general, management of workflow, and convenience
for both staff and women, having some pregnancy care visits via
telehealth rather than face-to-face may work very well and is
likely to continue post-pandemic. It is therefore very important
for maternity care services to also understand the limitations of
telehealth for antenatal care, and in particular, the effect on those
with complex psychosocial needs who are often experiencing
broader inequities, to plan appropriate care as Australia emerges
from the COVID-19 pandemic.

The aim of this study was therefore to examine, from
the perspective of maternity staff, the effect of the COVID-
19 pandemic on provision of maternity care in the South-
Eastern Sydney Local Health District (SESLHD), Australia,
particularly on the identification and management of mental
health, psychosocial issues, and domestic and family violence. It
also explored the implications of telehealth in antenatal care and
its application moving forward.

MATERIALS AND METHODS

A mixed-methods study comprising surveys and interviews was
conducted among maternity staff of SESLHD, New South Wales,
Australia. In Australia, the main maternity care clinicians are
registered midwives (who may or may not also have a nursing
qualification), doctors, and allied health staff including social
workers, physiotherapists, genetic counselors, and Aboriginal
health workers. Staff were eligible if they were currently registered
and practicing midwives, obstetric medical staff, or allied health
staff working in the obstetric/maternity units of St George
Hospital (SGH), the Royal Hospital for Women (RHW) or
Sutherland Hospital (TSH), the three hospitals in SESLHDwhich
provide pregnancy and birth care. Staff were only eligible if they
had worked in SESLHD Maternity during 2019 and 2020, to
allow for comparison of experiences pre-pandemic and during
pandemic. For context, the three hospitals have different service
capabilities and patient populations: RHW is the area’s tertiary
maternity referral center, performing ∼3,800 births/year, with
full neonatal intensive care facilities and co-located with neonatal
surgical facilities and adult intensive care, and located in a high
sociodemographic status area. SGH performs∼2,400 births/year,
has a special care nursery (births 32 weeks and above) and full
adult intensive care facilities but not neonatal intensive care,
and is situated in a highly diverse sociodemographic area, with
approximately half of its maternity population born overseas
in a country where English is not the first language. TSH is a
smaller unit, performing∼1,200 births/year, 34 weeks and above
and transferring out women with major medical conditions
such as preeclampsia and type 1 diabetes, and has a majority
Caucasian/Australian born catchment area.

Staff Survey
An anonymous online survey (Supplementary Material 1) was
distributed via staff ’s email to all midwifery, obstetric medical,
and allied health staff providing frontline maternity care services

in SESLHDmaternity facilities (RHW, SGH, TSH)—estimated to
be approximately 500 staff in total. The survey included:

- demographic questions (hospital, age range, type of healthcare
professional, years of experience range)

- questions about perception of the overall impact of the
COVID-19 pandemic on delivery, timeliness, and quality of
pregnancy care

- questions about pandemic impact on delivery, timeliness, and
quality of (a) domestic and family violence screening and care
(b) mental health screening and care

- questions about perception of telehealth (positives, negatives,
women suited and not suited for telehealth, group/antenatal
education impact of telehealth)

All staff were invited to participate and emailed the survey link,
up to three times between November 2020 and January 2021. As
not all frontline staff regularly access their NSW Health emails,
flyers regarding the study were also posted in maternity staff
common areas (with QR code to link to survey), and an in-service
about the study given at each participating hospital to answer
questions about the study and provide maternity staff with details
of how to participate if they wished to do so. Completion of the
survey was taken as consent to participate.

Interviews
Semi-structured interviews (Supplementary Material 2) were
conducted with maternity healthcare staff to explore in detail
their perceptions of the impact of the COVID-19 pandemic on
provision of antenatal care and maternity services, with a focus
on their impressions of impacts on mental health/psychosocial
screening and DFV screening. Interviews were conducted
after the survey distribution period; however, the survey and
interview guide were developed in parallel prior to study
commencement. To streamline recruitment for staff interviews,
the final question of the survey asked whether staff would be
interested in participating in an interview. If so, they were
asked to enter contact details into the survey (with response
to this question separated from response to other aspects of
survey to maintain survey participant anonymity). If that did not
yield an appropriate cohort of participants with representation
from each hospital and each discipline, purposive sampling of
initially under-represented staff occurred, via sending to the
SESLHD emails of under-represented maternity clinician types
and/or under-represented hospital maternity staff, an invitation
to participate in interviews.

Potential participants were provided prior to interview
with information regarding the purpose of the interviews,
that participation was voluntary, and that their identity
would be protected through de-identification during the
transcription process and in reporting of study findings
(Supplementary Material 3). Interviews were planned to be
no longer than 1 h and to take place online (via zoom
or Skype). Interviews were performed by study staff (SG)
with no direct employment links within SESLHD/not a work
colleague of the interviewees, to minimize participation or
response bias due to the interviewer having a pre-existing work
relationship with the interviewees. With participant consent,
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the interviews were audio-recorded to allow for the ease of
later transcription and coding. Interviews continued until there
was representation of each of the participating hospitals and
maternity care professionals (midwives, doctors, and allied
health), and saturation of themes occurred.

Data Analysis
1) Surveys: Data were downloaded to SPSS (IBM SPSS Statistics
for Windows, V27, Armonk, NY) and analyzed and reported
using descriptive statistics (number and percentage) for closed
answer questions. Where respondent subgroup size allowed (i.e.,
at least five in each subgroup, so that there would be no possibility
of identifying individuals), then responses to questions about
overall pregnancy care and specific DFV and mental health
screening were analyzed by (a) hospital of practice, (b) type of
maternity healthcare professional, and (c) length of time working
in maternity services, with subgroup responses compared using
chi-squared testing. The open-ended questions were analyzed
and reported thematically.

2) Interviews: Transcripts were produced for each individual
recording and initially screened by the interviewer (SG) to
remove any potentially identifying details before sharing with
senior authors AH and LE. Data were analyzed using the
thematic approach outlined by Braun and Clarke (17) consisting
of deep familiarization with the data; searching for themes;
reviewing, defining and naming the themes; and finalizing
the analysis. SG, AH and LE performed the analysis, each
reviewing transcripts and discussing themes and subthemes
until agreement was reached to validate the findings. These are
illustrated by typical excerpts from participants, identified only
by professional grouping (as professional grouping and hospital
might inadvertently identify participants).

Ethical Approval
The studies involving human participants were reviewed and
approved by South-Eastern Sydney Local Health District
Human Research Ethics Committee (Ref: ETH01518/2020).
The participants provided their written informed consent to
participate in this study (interviews), while for anonymous
survey participation, the completion of survey was taken as
evidence of consent to participate.

RESULTS

Surveys
A total of one hundred and nine survey responses were received
(∼20% of estimated total SESLHD maternity staff): 75 from
midwives (69%), 23 from medical staff (21%), and 11 from
allied health (10%). As shown in Table 1, respondents were
overwhelmingly female-identifying (97%) in keeping with the
overall maternity care workforce, approximately half were aged
44 and under and half 45 or older, and TSH was slightly
under-represented (9% of respondents) in comparison with its
proportion of SESLHD births (∼16%).

Table 2 shows the survey respondents’ perception of
pandemic impact on (1) delivery and (2) timeliness of overall
pregnancy care, mental health screening, and domestic and

TABLE 1 | Demographic characteristics of survey respondents.

Total survey respondents N (%), total N = 109

Primary discipline

Midwifery 75 (69)

Antenatal care 17 (16)

Postnatal care 9 (8)

Intrapartum care 10 (9)

Midwifery Group Practice 11 (10)

CMC, CMS or CME 11 (10)

Management 4 (4)

All areas 11 (10)

Midwife, prefer not to say area 1 (1)

Medical 23 (21)

Obstetrician, work predominantly public 4 (4)

Obstetrician, work equal public and private 3 (3)

Obstetrician, work predominantly private 2 (2)

Obstetric Registrar/Resident 14 (13)

Allied Health 11 (10)

Social work 1 (1)

Physiotherapy 4 (4)

Other 6 (6)

Sex

Female 106

Male 2

Non-binary 1

Age (years)

<25 2 (2)

25–34 33 (30)

35–44 22 (20)

45–54 23 (21)

55 and older 27 (25)

Prefer not to say 2 (2)

Years of Experience

5 or less 25 (23)

6–10 26 (24)

Between 11 and 15 13 (12)

16 or more 43 (39)

Prefer not to say 1 (1)

My primary affiliated public hospital:

Royal Hospital for Women 62 (57)

St George Hospital 37 (34)

Sutherland Hospital 10 (9)

family violence screening, as well as impact on (3) quality
of overall, mental health, and DFV screening and care. The
proportions who viewed the pandemic as having a somewhat
negative or extremely negative impact were over 50% for all
categories. However, more staff rated pandemic effects on
delivery (p = 0.02) and timeliness (p = 0.004) of DFV screening
(but not quality of care) as extremely negative vs. effects on
overall pregnancy care.

Regarding subgroup perceptions (Table 3), several statistically
significant differences were noted according to hospital site.
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TABLE 2 | Staff perceptions of pandemic impact on overall care and on psychosocial screening#.

Impact on delivery Overall pregnancy

care N (%)

Mental health

screening N (%)

DFV screening N (%) P-value overall vs.

mental health

P-value overall vs.

DFV

Extremely negative 10 (9) 16 (15) 22 (20) 0.21 0.02

Somewhat negative 56 (51) 46 (42) 40 (37) 0.18 0.03

Neutral 29 (27) 19 (17) 22 (20) 0.39 0.26

Somewhat positive 8 (7) 10 (9) 4 (4) 0.62 0.24

Extremely positive 3 (3) 1 (1) 1 (1) 0.62 0.62

Unsure 3 (3) 17 (16) 20 (18) 0.001 <0.001

Impact on timeliness Overall pregnancy

care N (%)

Mental health

screening N (%)

DFV screening N (%) P-value overall vs.

mental health

P-value overall vs.

DFV

Extremely negative 8 (7) 17 (16) 23 (21) 0.06 0.004

Somewhat negative 59 (54) 43 (39) 41 (38) 0.03 0.01

Neutral 24 (22) 24 (22) 21 (19) 1.0 0.62

Somewhat positive 6 (6) 7 (6) 4 (4) 0.76 0.52

Extremely positive 0 (0) 1 (1) 1 (1) 1.0 1.0

Unsure 12 (11) 16 (15) 19 (17) 0.42 0.18

Impact on quality Overall pregnancy

care N (%)

Mental health screening

and care N (%)

DFV screening and

care N (%)

P-value overall vs.

mental health

P-value overall vs.

DFV

Extremely negative 11 (10) 6 (6) 12 (11) 0.21 0.83

Somewhat negative 60 (55) 51 (47) 44 (40) 0.22 0.03

Neutral 25 (23) 26 (24) 26 (24) 0.87 0.87

Somewhat positive 7 (6) 9 (8) 5 (5) 0.61 0.55

Extremely positive 2 (2) 2 (2) 3 (3) 1.0 1.0

Unsure 4 (4) 15 (14) 19 (17) 0.008 0.001

#See Supplementary Material 1 questionnaire for examples/prompts given to staff regarding delivery, timeliness and quality of care. Bold values means statistically significant result

(p < 0.05).

Staff at SGH (the hospital with the highest diversity population)
overall had more negative perceptions about pandemic impact,
particularly on the delivery, timeliness, and quality of DFV and
mental health care, as well as quality (but not timeliness or
delivery) of overall pregnancy care. Few significant differences
were noted between the professions (midwifery, medical, and
allied health), apart from a higher proportion of allied health
and medical staff than midwifery staff being “not sure” about
delivery, timeliness, and quality of overall care and mental health
and DFV screening and care. There were no major differences in
staff perceptions by years of experience.

Regarding telehealth, as shown in Table 4, there was a major
shift in its use for pregnancy care. Over 75% of respondents
reported that pre-pandemic, <10% of visits were by telehealth.
During the pandemic, this shifted to only 10% stating no
telehealth, with the majority (52%) stating over 10% of visits
occurred by telehealth. Most respondents nominated two or
more telehealth advantages, most frequently convenience for the
woman (73%), reducing longer travel times for some women
(69%), and reducing clinic overcrowding (62%). However, more
respondents nominated multiple negative features, including
inability to do physical examination (90%), difficulty picking-up
non-verbal cues (84%), difficult if interpreter required (71%), and

unsure if safe to ask some questions (62%: majority noting DFV
questions as unsure if safe to ask). A total of 29% felt telehealth
increased inequity in pregnancy care. Regarding post-pandemic
telehealth, 56% felt telehealth should definitely or probably be
used for some aspects of pregnancy care, “sometimes” (10–25% of
visits). Staff also felt that there were groups of women particularly
suited or not suited to telehealth. Of the 64 respondents who
nominated those particularly suited to telehealth, 55% nominated
low-risk women, 52% multiparous women, and 34% those
living further from hospital. Of 81 respondents nominating
groups not suited to having any visits by telehealth, 65% were
concerned regarding women with high-risk pregnancy/medical
co-morbidities, 53% for non-English speaking women, and 25,
19, and 26% for women with mental health presentations, DFV
issues, and other psychosocial issues, respectively.

Interviews
A total of 17 interviews were conducted (10 midwives, 3 medical
staff, and 4 allied health staff). Targeted sampling via email
invitation was required to achieve an appropriate sample due to
insufficient staff indicating an interest in interview at the time
of survey completion. Sufficient midwifery staff sampling was
achieved with the first targeted email invitations, while a second
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TABLE 3 | Staff with a negative perception of COVID-19 impact by hospital.

Very or somewhat negative

impact on:

Royal Hospital for Women* N (%) St George Hospital** N (%) Sutherland Hospital*** N (%) P-value

Delivery of Overall Pregnancy Care 35/62 (56) 26/37 (70) 5/10 (50) 0.31

Delivery of Mental Health screening 29/62 (47) 29/37 (78) 4/10 (40) 0.005

Delivery of DFV screening 28/62 (45) 29/37 (78) 5/10 (50) 0.008

Timeliness of Overall Pregnancy Care 35/62 (56) 26/37 (70) 6/10 (60) 0.34

Timeliness of Mental Health screening 28/62 (45) 28/37 (76) 4/10 (40) 0.008

Timeliness of DFV screening 29/62 (47) 30/37 (81) 5/10 (50) 0.003

Quality of Overall Pregnancy Care 33/62 (53) 33/37 (89) 5/10 (50) 0.001

Quality of Mental Health screening 26/62 (42) 25/37 (68) 6/10 (60) 0.047

Quality of DFV screening 25/62 (40) 27/37 (73) 4/10 (40) 0.005

*Royal Hospital for Women, Area’s tertiary hospital, full maternity and neonatal facilities, high sociodemographic status area overall.
**St George Hospital, Full maternity facilities, neonatal>32weeks facilities, high sociodemographic diversity with approximately half of maternity population born overseas in predominantly

non-English speaking country.
***Sutherland Hospital, Lower risk unit, majority Caucasian Australian population.

DFV, Domestic and family violence.

TABLE 4 | Telehealth frequency pre- and during pandemic.

N (%) telehealth

antenatal/pregnancy

care visits

Pre-pandemic During

pandemic

P-value

None 73 (67) 11 (10) <0.001

Occasional

(<10%)

12 (11) 22 (20) 0.06

Sometimes

(10–25%)

1 (1) 28 (26) <0.001

Often (26–50%) 4 (4) 22 (20) <0.001

Majority (over

50%)

3 (3) 7 (6) 0.20

Not sure/couldn’t

say

16 (15) 19 (17) 0.58

Bold values means statistically significant result (p < 0.05).

round of email invitations was required to achieve sufficient
allied health and medical staff. After the first 14 interviews, no
further new thematic areas were identified in the subsequent
three interviews and therefore interviews ceased. As shown in
Figure 1, the central theme from the interviews was the changes
to delivery in care resulting from the pandemic. The major
issues arising from this theme were telehealth, psychosocial/DFV
considerations, perceived effects on women and partners, and
effects on staff. Although positive as well as negative aspects of
changes to delivery in care were nominated by staff, there was
an overall sense that women’s health was being sacrificed on
behalf of the community, with loss of usual emphasis on woman-
centered care (18). This was summarized by one midwife:

“The changes we needed to put in place were not woman-centered

at all. . . it was governed by the needs of the greater community

with COVID and the changes that we had to make.” Midwife 108

Change to Delivery of Care—Telehealth
All interviewees noted the major change to delivery of care
wrought by the shift away from face-to-face visits and toward
telehealth. For most, telehealth was seen as an inferior albeit
necessary substitute noting that lack of face-to-face appointments
impacted the ability to communicate and care for women. This
midwife describes what the women were saying:

“We found that women were reporting to us that they didn’t feel

cared for. . . until they had their first face-to-face appointment,

and then they finally felt they were pregnant and they were being

looked after.” Midwife 105

One of the allied health interviewees described the difficulty of

engaging on the phone:

“Talking to women is so much. . . not just easier, but a better

way to develop that rapport with someone. . . Talking face-to-face

to somebody over the phone that doesn’t really want to talk to

us. . . it’s very hard.” Allied health 114

For some, this impact on effective communication with women
was further impacted by technical and equipment issues.
Interviewees noted the lack of appropriate equipment, meant that
they could not actually work properly:

“I think it could have been good, if this organization was invested

in the equipment. . . It took me four months to get a computer

that was a laptop, and I still haven’t been able to crack how to get

those two apps on my desktop. . . so I still cannot work remotely.”

Midwife 102

“I didn’t even have the camera on my screen until like after the

events [first wave 2020].” Allied Health 114

Some recognized the potential advantages of telehealth and,
however, acknowledged that it may not be appropriate for
the pregnant population. One doctor described how being
unable to perform physical examinations would not provide
appropriate care:
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FIGURE 1 | Themes from interviews. DFV, domestic and family violence; F2F, face-to-face; CALD, culturally and linguistically diverse.

“I think with the provision of a lot of telehealth services. . . good

for cover in other areas of medicine. . . but antenatal care was very

difficult . . . because our routine check-up of a fetal heart or blood

pressure can’t be done over telehealth. . . so I don’t feel as though

the telehealth was able to sufficiently care for these women.”

Medical 107.

A midwife also felt the outcomes of care with telehealth could

actually be poorer in pregnancy:

“I understand telehealth is a fantastic innovation. . . I can

see where it has amazing value, but I think in the maternity

care context, particularly in the urban setting and. . . high

risk pregnancy. . . if they engage with antenatal care early, the

outcomes are fantastic. . .whereas with telehealth it isn’t the

same.” Midwife 109

However, for postnatal care where the woman with her baby
could be seen telehealth had advantages:

“they set the whole scene up where we can see the baby and we can

watch breastfeeds. . .we would never have been able to achieve this

without telehealth.” Midwife 108

Telehealth was also perceived as offering women an option of care
and convenience, in particular for women living further away
from hospital (one maternity unit clients not uncommonly live
over 30-min drive from the hospital):

“We do a telehealth service for women who are just out of our

boundary. . . you can reach more women or you can make things

a bit more accessible to them.” Midwife 101

Post-pandemic, some voiced that a hybrid model of face-to-
face and telehealth would likely be adopted for some women;
however, the challenge was to ensure the technology and establish
criteria for who would be suitable:

“it [telehealth] would work for some and not work for

others. . . going with the hybrid model antenatally, some women

aremuch, much happier doing the video calls. . .we’ve seen it work

so we can offer that but. . .we realized actually that some women

still need a lot more visits and a lot more care. . .we have gone back

to kind of normal visits for them.” Midwife 104
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Changes to Delivery of Care—Psychosocial and

Domestic and Family Violence Screening and Care
In line with the survey results, most interview participants
viewed the combination of booking visits occurring by telehealth,
and face-to-face visits occurring later in gestation (and less
frequently), as particularly detrimental to timely screening and
care for psychosocial and DFV issues. Some women missed
screening altogether, as noted by one midwife:

“..very difficult to gain the intimate information over

the phone. . . and because we dropped some of the

appointments. . . sometimes we didn’t get to ask these questions

through the whole pregnancy. I have had a few women who went

home without ever being asked.” Midwife 110

Some staff initially planned to screen via telehealth, so that
identification of issues would not be delayed, but safety concerns
precluded this:

“Because the bookings were being done on telehealth, we found it

very difficult to do the DV [domestic violence] screen. In fact, we

didn’t do the DV screen because one day we were doing a booking

and we asked the woman is she was on her own she said ‘Yes’

and then we did the DV screen and the next thing her husband

spoke. . . So, we then decided we had to stop.” Midwife 109

Re-instituting face-to-face visits occurred because the risks of
COVID-19 were outweighed by the risks of poor psychosocial
care, and staff recognized the inequity of failing to adequately
provide screening and care:

“After a bit we just said, ‘Well, actually, weighing up the risks,

the risk of somebody being harmed by domestic violence was

higher than the risk of them actually catching COVID if they

came to our hospital, and so we just started doing face-to-face

appointments again. . . It’s our responsibility. If we’re going to

screen and ask clients for information about their backgrounds,

their experiences. . .we have to do something about it.” Allied

Health 112

Many participants also recognized delaying the initial
psychosocial screening via telehealth, even when the woman was
subsequently face-to-face, meant screening may not have been
done, as women were often seen by a doctor and they are not used
to doing the psychosocial/DFV screen. One midwife explained:

“we might not see them until 31 weeks. . .GPs [general

practitioners] would be seeing them in between but GPs don’t

usually ask these questions, and [antenatal clinic] doctors don’t

always either.” Midwife 104

Doctors also recognized that it was not something they
usually did:

“very occasionally in the doctor’s clinic. . . the midwives will put a

little sign on the file to say please complete her EDS [Edinburgh

Perinatal Depression Scale], or repeat her EDS if it was sort of

borderline at the previous visit or whatever, but I have to say that’s

not something we routinely do, and probably not something we

do all that well, necessarily.” Medical 115

For the women, this had flow-on effects of delayed screening
becoming delayed referral to services and so delay or lack of care
in the window of opportunity that pregnancy provides:

“the maternity screening wasn’t happening as early. . . because

they were doing some phone work. . . then for that reason they

weren’t getting as many disclosures in relation to domestic

violence, which then postponed our referrals. . . .didn’t give us as

much time to deal with those cases.” Allied Health 114

However, some did note an unexpected positive of restrictions,
particularly partners not being allowed to come in to antenatal
visits, regarding psychosocial screening:

“Sometimes it’s difficult to get a woman by herself if she’s. . . in a

volatile relationship. And the fact that the hospital’s enforcing it

means. . . you have that protected time with women.” Midwife 101

Another midwife felt increased disclosures occurred:

“The women were here without their husbands so we’ve had a lot

more disclosure.” Midwife 110

Overall, the changed mode of appointments to telehealth, delay
in asking psychosocial screening questions, and reduced face-
to-face visits were perceived as impacting the care women
could receive. In some cases, no or lack of screening meant
opportunities were missed to provide a safe environment for
women to choose to disclose DFV or psychosocial concerns and
be offered appropriate supports.

Change to Delivery of Care-Perceived Effect on

Women and Partners
Maternity care staff noted both practical effects of delivery of
care changes and also perceived impacts on the emotional well-
being of women and partners (which were in turn seen to
be related to overall pandemic effects). Practical impacts on
women and partners were both positive and negative from a
staff perspective. An unexpected positive of the pandemic care
changes was regarding postnatal care: rules not allowing visitors
apart from the partner on postnatal ward meant that women got
more opportunity for assistance with breastfeeding and postnatal
recovery, the midwives noted:

“It is nice to not have 10 visitors in during the day so that you can

do that education, get that breastfeeding embedded. . . sometimes

people can get lost in a sea of visitors. . . .or they don’t feel

comfortable having those conversations with the midwives about

perineal care. . . because they’ve got a room full of visitors and feel

like they have to entertain and pass the baby around and that kind

of thing.” Midwife 101

“Postnatally, I think the women have recovered a lot better

because it’s gone back to the old days, 40 days of rest, because no

one can visit them.” Midwife 108
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However, restrictions antenatally, including education all
switching to online, were seen as detrimental to preparation
for labor, birth, and parenting. One doctor described this
negative impact:

“Some things like education groups stopped running...which I

think was a great shame. . . the maternity tours stopped running,

so women, I think felt. . . a little bit more alienated from you know,

the process of what was going to happen when they came into

labor.” Medical 115

While one of the midwives noticed a change this had on fathers:

“I noticed the fathers seemed to be traumatized more about the

birth experience than they used to be. . . the only thing I could put

it down to was the fathers weren’t being permitted to come into

the hospital for antenatal classes.” Midwife 102

One midwife summarized the effects of care change positives and
negatives as:

“So, postnatally, definitely better. Antenatally, I think we’ll see

repercussions down the track.” Midwife 108

Although some impacts on emotional well-being of changes to
delivery of care were difficult to separate out from the general
effects of the pandemic, there was a strong sense from staff of the
negative impact of care delays, restrictions, and reduced face-to-
face opportunities. These were felt to interact with general fear
and health concerns around COVID-19 to further delay care.

“we spend a lot of time encouraging them to have such a low

threshold to come in, but then it really became very muddy, that

time of COVID [first wave], because they didn’t know what was

more dangerous, coming to the hospital or staying at home, you

know? So I think we did find some late presentations. . . that was a

bit of a worry really.” Medical 115

Additionally, staff struggled with the intersection of increased
need but decreased opportunities to engage with women and
provide care:

“the higher incidents of DV as well as the challenges of
actual engagement with clients. . . typically I would invite people
in. . . they were typically coming for their antenatal appointments
anyway. . . but there was a drop off. . . because they just didn’t
really want to be coming in accessing healthcare. . . I think it’s
really harmful to not deliver a service to clients that need it.”
Allied Health 114.

Woman-centered care considers the woman’s individual
circumstances and aims to meet the woman’s social, emotional,
physical, psychological, spiritual, and cultural needs (18). The
women expressed to the midwives a lack of being recognized in
the changed processes:

“Just from the feedback that we’ve had from women, was that

they did find it quite dehumanizing. . . one woman said to us that

she’d lost. . . that sort of dream of a pregnancy that she’d had. She

said that’s been taken away from me because I’ve had no face-

to-face visits; I haven’t really been able to enjoy this pregnancy.”

Midwife 105

“I was noticing a high level of anxiety amongst the women,

and many, many women said things to me like ‘Oh, now for the

first time I feel cared about’ and they were 28 weeks pregnant.”

Midwife 109

This loss of ability for women and health professionals to work in
partnership affected choices, communication, and education that
may have both short- and long-term health impacts for women
and families post-pandemic.

Changes to Delivery of Care—Effect on Staff
Most staff reported negative perceptions of the change in care.
The lack of physical contact and additional barriers to care of
personal protective equipment, especially mask wearing, were
seen to have impact on communication and ability to engage with
women as these midwives describe:

“Wearing the masks has made it quite impersonal.” Midwife 111

“And when she’s got the mask on, I’ve got a mask on, it’s so

hard to get the subtle emotion and even to show my emotion to

her as well.” Midwife 110

At the same time, staff were struggling with the increased
workload from changed care processes in conjunction with
increased sick leave due to need to be vigilant around COVID-
19 symptoms.

“There is definitely a lot more tasks and. . . people were taking

more sick leave because they had to get swabs whereas [pre-

COVID] they probably just would’ve come to work.” Midwife 101

Staff also perceived this as negatively affecting continuity of care
for women:

“We’ve had more sickness with staff because you can’t just come

in with a runny nose anymore. . . so we’ve had less staff coming in

to do their clinics which means that women get less continuity.”

Midwife 104

On the positive side, some staff noted that although they felt
telehealth had a limited role in the maternity setting for patient
care, online staff meetings were quite beneficial:

“one thing I think is great is. . . online applications for

communication. I love them in terms of meetings. . . it’s

very economical from a time perspective.” Midwife 109

Staff had to cope with changed practices in how they delivered
their care, constantly changing restrictions and requirements
while coping with the impact of the pandemic personally and in
their workplace:

“on some days it was hour by hour things were changing. . . it was

a significant workload. . .we all burned out by the end of last year

[2020].” Midwife 101
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DISCUSSION

Our mixed-methods study of three metropolitan Sydney
hospitals providing maternity care found that staff perceived a
major andmostly negative impact of the COVID-19 pandemic on
both pregnancy care in general, and more specifically regarding
screening and care for DFV and mental health issues. Although
the focus of this study was primarily on pandemic impacts
on psychosocial screening in pregnancy care, the interviews in
particular uncovered broader themes of the overall changes to
delivery of care, including telehealth. The pandemic created an
immediate impact requiring changes to established delivery of
models of maternity care. Women-centered care offering choice,
control, and continuity was removed for both woman and the
health professionals. New rapidly changing ways of working
including a change to telehealth were not formally evaluated
in established in maternity services or midwifery continuity of
models of care, but imposed by health services as a part of
pandemic response and restrictions (12). Staff had particular
concern around negative impact on whether DFV screening
was performed, its timeliness, and the equity of screening
telehealth was acknowledged as having both positive and negative
aspects, with perceived positive aspects including convenience
and reduced travel time for women. Negative aspects included
inability to perform physical examination, difficulty picking up
non-verbal cues, issues for women requiring interpreters, and
safety of asking certain questions, e.g., regarding DFV.

Changes to delivery of care saw staff express that although
some telehealth would be a useful tool going forward for
pregnancy care, this should still be a minority of visits
and that those who were high-risk either medically or
psychosocially were not suitable for any telehealth. Regarding
restrictions as part of face-to-face care (mask-wearing and
visitor restrictions), interviewees felt overall relatively positive
about visitor restrictions, particularly for providing better
immediate postnatal care. However, mask-wearing/personal
protective equipment use and lack of physical contact with
women were seen as further diminishing qualities of care and
the major negative impacts on the personal nature of maternity
care delivery. Staff were clearly concerned about the difficulties
of providing woman-centered care, a central tenet of Australian
pregnancy care guidelines, (18) and articulated the moral hazard
of balancing perceived community needs against providing
appropriate care. This echoes findings among the broader DFV
Australian workforce, who have experienced increased workload
but also its unrelenting, exhausting nature in addition for
concern for the future: “it’s who we’re not seeing that worries me”
(19). Thus, as well as for women and their families, the short- and
long-term impacts for staff post-pandemic need to be considered.

In the Australian context, a number of qualitative studies
have been performed to date from the perspective of midwives
regarding provision of maternity care (20–22) and of women
regarding their maternity care experiences (23, 24). These largely
align with the more general findings of this study, with midwives
reporting challenges to provision of woman-centered care (20,
22), and difficulties coping with rapid changes to care (including
telehealth) and “COVID-19 causing chaos” (20–22). As in this

study, “silver linings” included the perceived positive impact
of visiting restrictions on postnatal care (20, 22). The women
themselves noted the impact of navigating a changing healthcare
system, the impact on preparedness in pregnancy and for
parenting, and facing the uncertainty of a pandemic (23, 24).

Regardingmental health and/or DFV specifically, our findings
suggest that changes in maternity care delivery in Australia,
with face-to-face visits later in pregnancy and fewer in number,
are likely to compound the perinatal mental health and DFV
impact of the pandemic, through delay in screening and care, and
in some cases missed screening altogether. This issue was also
noted by Hearn et al. in their study of midwives in Melbourne,
Australia, who repeatedly voiced concerns around screening
for family violence and noting how unsafe this was to do by
telephone (21). Our findings also suggest a disparity in screening
and care impacts for women from diverse backgrounds, as
the unit with the highest proportion of overseas-born and
non-English speaking women had a significantly higher staff
perception of negative impact of the pandemic on DFV and
mental health screening and care. This is also reflected in the fact
that almost two times as many surveyed staff felt that telehealth
increases inequities in pregnancy care vs. decreases it. This has
profound implications for ensuring ongoing and timely access
to DFV screening and services as part of high quality, safe, and
equitable pregnancy care. Staff further explained that regarding
DFV and mental health screening, deferral of screening until the
woman could be seen face-to-face then resulted in delayed care
for affected women and potentially missed screening and care
altogether. Any increased incidence of stress and mental health
disorders during the pandemic was therefore not adequately
addressed (25).

Strengths and Limitations of the Study
The strengths of the study include its mixed-methods design,
allowing for both breadth and depth of perception of maternity
care providers. However, the decision to produce (in the interests
of timely study completion) the interview guide and survey
questions in parallel, rather than using survey findings to
inform the interview questions, is a potential limitation. Another
strength is that although many findings related to general
insights on staff regarding pregnancy care, the study’s focus
on the specific but extremely common issue of psychosocial
screening and care during pregnancy also allowed for a deeper
understanding of COVID-19 pandemic impacts in this area
than would have been achieved by only a general exploration
of maternity effects. Inclusion of the perspectives of allied
health andmedicalmaternity healthcare professionals in addition
to those of midwives contributed to a more holistic view of
maternity service provision in this area. Limitations include the
geographical limitation of the work to three hospitals in a specific
area of Sydney: although these hospitals do service a range of
pregnant populations from low-risk through to very high risk,
and with differing sociodemographic catchments, experiences
of staff at these hospitals may not be the representative of the
broader Australian maternity system. The lack of involvement
of the women themselves also limits the conclusions that can
be drawn.
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Implications for Practice and Conclusion
Our study findings suggest that the adaptations to SESLHD
maternity care due to the pandemic, particularly increased
telehealth and reduced face-to-face visits, have some ongoing
utilities for selected women and at appropriate times during
the pregnancy. However, the pandemic practice of switching
the “booking-in” visit to telehealth should revert to face-to-
face, both to ensure that safe and appropriate psychosocial
screening occurs in the first half of pregnancy, so that services
for those experiencing mental health and/or DFV issues can
be instituted with sufficient time to have a positive impact
prior to birth. Staff perceive follow-up visits via telehealth to
be most appropriate for those with low-risk pregnancies, who
have already had children, and who live further away from the
hospital. Women at high risk either because of physical health
or due to mental health, DFV, and/or other social concerns
are unsuitable to be seen via telehealth going forward. Other
pandemic restrictions perceived to be positive by staff for either
general care (partner only on postnatal ward/no other visitors
allowed) or psychosocial/DFV screening (limited partners at
antenatal visits) are not broadly sustainable on an ongoing basis.
However, more restricted general (vs. partner only) visiting hours
on postnatal wards may be able to be implemented to sustain
postnatal care improvements.
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Maternal self-conception and
mental wellbeing during the first
wave of the COVID-19
pandemic. A qualitative
interview study through the lens
of “intensive mothering” and
“ideal worker” ideology

Stephanie Batram-Zantvoort*, Lisa Wandschneider,

Vera Niehues, Oliver Razum and Céline Miani

Department of Epidemiology and International Public Health, School of Public Health, Bielefeld

University, Bielefeld, Germany

Mothers tended to be responsible for most of the (additional) caregiving

and domestic tasks during the COVID-19 pandemic while simultaneously

having to pursue their work duties. Increased role conflicts, parenting

stress, and exhaustion predict adverse mental health. We aimed to examine

how women referred to and made sense of dominant gender norms in

their arrangements of pandemic daily life and how these beliefs impacted

their maternal self-conception. Qualitative interviews with 17 women were

analyzed through the lens of “intensive mothering” ideology and “ideal

workers” norms, emphasizing notions of maternal guilt rising from a perceived

mismatch between the ideal and actual maternal self-conception. We found

that mothers’ notions of guilt and their decreases in health link to dominant

discourses on motherhood and intersect with “ideal worker” norms. As such,

these norms amplify the burden of gendered health inequalities.

KEYWORDS

COVID-19 pandemic, women’s health, self-conception, maternal guilt, public mental

health, maternal wellbeing, gender norms, mothering

Introduction

The non-pharmaceutical interventions (NPIs) to contain the spread of the

COVID-19-pandemic have unprecedentedly impacted the lives of families with (young)

children. Closings of schools and childcare facilities, restrictions on leisure activities, and

requirements to work from home called for the re-organization of household tasks, work,

and childcare. Mothers tended to be responsible for most caregiving and domestic tasks

before the pandemic, and their burden increased during the pandemic (1–4). Evidence

shows that parenting stress and exhaustion also increased, especially for mothers of
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young children (5). Consistent with pre-pandemic data,

parenting stress and exhaustion were significant predictors of

adverse mental health (6–8).

Adjusting to remote work from one day to the other

while in parallel having (young) children to care for at home

abruptly aggravated the anyhow “fragile façade of separation

that allowed women to be mothers at home and transform

into professionals at work” (9). This simultaneity of roles

acts as a stressor that has shown to be linked to feelings

of guilt when self-evaluating one’s performance as a mother

and perceiving a discrepancy toward the societally dominant

motherhood ideals (10, 11). Feeling ashamed about not meeting

self-imposed and societal expectations of being a “good mother”

seems to be a universal trait of motherhood that affects stay-at-

home mothers and working mothers equally (12). The societal

discourse has constructed dichotomous narratives of “good” and

“bad” mothering and is accompanied by idealized criteria and

unrealistically high expectations toward “good mothering,” also

known as mommy mystique (13) or motherhood myths (14).

It is the unattainability of this standard itself that can lead to

maternal feelings of guilt (12, 14) and has been linked to adverse

(mental) health outcomes, including depressive symptoms and

anxiety disorders (15–17).

In the Global North, the dominant ideology of mothering

“that all women are disciplined into and judged against”

has first been described as intensive mothering ideal by

sociologist Sharon Hays (10) and recurred to and evolved by

various feminist scholars (17–21). Intensive mothering has been

conceptualized as a gendered model of expectations directed

toward mothers by outlining the socially most appropriate

way to raise children. As such, this ideology reproduces and

manifests gendered hierarchies, stereotypes, and norms (19).

Intensive mothering is linked to beliefs that all relate to

how mothering is conceptualized, perceived, and lived, among

them essentialism, fulfillment, child-centeredness, challenge,

(intellectual) stimulation, and the idea that being simultaneously

a caring and working mother is incompatible.

Essentialism assumes that mothers are the most central,

critical, and responsible caregivers for the child’s development

and wellbeing. This, in reverse, justifies blaming mothers for

their children’s adverse behaviors or developments. Fulfillment

implies that mothers are at all times satisfied and pleased

by their children and their role as a parent, and are not

experiencing negative emotions or doubts. Intensive mothering

expects mothers to foster their children’s cognitive, physical,

and social development and organize an environment that

is conducive to learning, known as intellectual stimulation.

The child’s (presumed) needs and wishes are superior to the

mother’s, leading to child-centered routines and interactions.

This approach is pictured as challenging in the sense that it is

natural and plausible for mothers to feel exhaustion, yet not

leading to question the intensive mothering norms. Last, the

intensive mothering norms ideologically separate mothers from

continuing or taking paid professional work. The underlying

belief is that children are so special, pure, and innocent that they

deserve to spend their time in the private family sphere in the

presence of their mothers (10, 17). These ideals underpin the

idea that ‘good mothering’ is separated from professional paid

work (12, 20, 21).

The intensive mothering ideology interacts with and is

reinforced by another influential and dominant set of norms

described by scholars from the field of work sociology: the

ideal workers’ ideology, as a substantial part of gendered

organizations (22–24). Historically, the ideal workers’ norms

have emerged from the (gendered) separation of the domestic

vs. work sphere (25) as a modern phenomenon of economic

and societal development after World War II (26). Until today–

and despite the significantly increased female labor market

participation–subliminal assumptions shape employers and

workers expectations and beliefs related to workplace and family

roles, favoring masculine ideal worker norms (23).

The ideal workers’ norms are constituted of three gendered

assumptions: the first assumption builds upon the previously

mentioned intensive mothering ideals, especially the idea that

children deserve mothers who sacrifice their lives, including

their careers, for their children’s goods. In other words: mothers

prioritize their children over their work obligations (27). The

second idea creates an image of the ideal worker who prioritizes

work duties over family responsibilities, acts rationally, is fully

committed to work obligations, and is strong in leadership (23).

Last, the “ideal worker” equates with male employees as female

workers (specifically mothers) are perceived as unable to work

full-time, believed to be less committed to work, and considered

more emotional than rational (23, 27).

Recent findings suggest that the ideal worker ideology

is applied to and applied by working mothers in terms of

career expectations and unwritten penalties, e.g., when women

return part-time to work after their parental leave (28). This

understanding of “working motherhood” intertwines with the

expectations of simultaneously being involved in paid work

and fulfilling all caregiving responsibilities, neither of which

may be at the expense of the other (29). Conforming with the

normative ideals of complementarily being the “good mother”

and the “emancipated female worker” is conflicting for many,

even though they may have a feminist or gender-equal self-

conception (9).

More recent research suggests that women frame mothering

and their “working identity” in heterogeneous ways (e.g.,

by delegating “intensive mothering” tasks or indicating that

working leads to being “better” mothers), yet, constantly

referring to ideals of “intensive mothering” (21). As such,

(working) mothers repeatedly violate the “ideal mother”

ideology or the “ideal worker” norms (28).

At the same time, the ideologies of “ideal worker” and

“ideal parents” find their counterparts in welfare states’ policy

measures that support a stereotypical male worker model
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employed in full-time work over his adult life span on the one

hand, and the promotion of a part-time work model for the

female primary caretaker on the other hand. The still existing

gender pay gap and the gendered distribution of high and low-

paid occupations foster parents’ negotiations about who is the

primary caretaker (e.g., parental leave) and who reduces their

own paid work (e.g., part-time work) (28). In Germany and

other European countries, norms on masculinity and femininity

are highly connected to both working and parenting ideologies

and, as such, influence the decision-making processes in the

phase of family formation (24): while (expectant) fathers fear

disadvantages in their future careers and being perceived as

non-masculine or weak, mothers (to-be) fear to be condemned

as selfish (30).

During the upswing of the first COVID-19 wave, the

closings of schools and childcare facilities abruptly placed

families into a context of highly diverging demands (of work,

childcare, schooling, and household) that had to be met

contemporaneously and concurrently in time and space (5).

Women, compared to men, were unequally affected by the

additional loads (31) and have shown to be at higher risk

of adverse mental health (32) and experiences of overburden

(33). While quantitative studies provide evidence that at least

some (working) mothers suffer significantly from the pandemic

(34), we aim to understand better whether and, if so, how

gendered norms and ideologies come into fruition as amplifiers

of maternal feelings of guilt or stress. For this purpose, we

apply the outlined theories as a lens that guides our further

analysis, aiming to fathom howmothers negotiate the “intensive

mothering ideology” and “ideal worker” norms in their sense-

making. In this regard, we examine the data material through

the lens of intensive mothering to better understand how

the societally dominant mothering approach comes into play

in the specific situation of a worldwide pandemic causing

substantial changes in families’ lives. As the ideal workers’

ideology dominates work-related norms and identities in the

Global North, we are additionally interested in how the women

refer to and make sense of these norms in their interviews.

Coming from a public health background, we aim to understand

better maternal vulnerabilities in terms of emotional disbalance,

feelings of guilt or shame, and mental health in relation to their

living experiences as mothers and workers.

Materials and methods

The “Family study” is a COVID-19-specific follow-up of the

BaBi birth cohort study established in 2013 in Bielefeld, North-

RhineWestphalia, Germany (35). The Babi cohort study initially

explored health disparities in almost 1,000 newborns and their

mothers from birth to early childhood. In our Family study,

we were interested in the experiences and health of mothers

of young children during the time of the first COVID-19 wave

in 2020 and the associated NPIs to contain the spread of the

virus. We contacted all participants from the BaBi cohort who

had previously agreed to be approached again via email (n =

550) in mid-April 2020 and about 6 weeks later through a

reminder to increase participation. The participants were invited

to take part in a quantitative online survey (n= 124), qualitative

email interviews (n = 17), or both (n = 17). The study has

been approved by the Ethics Committee of Bielefeld University

(Ref. 2020-059).

Data collection

We refer in this present article to the qualitative data

conducted via semi-structured, in-depth email interviews (36).

Considering the strict physical distancing measures, closure

of childcare facilities, and associated time pressure on the

participants, we believed that email interviews would increase

flexibility and give the participants more autonomy when they

do the interviews (37–39).

The interview process included three waves of open

questions that were identical for all participants and, from the

second wave on, follow-up participant-specific questions to the

answers already provided, aiming to initiate a conversation and

deepen the responses. Therefore, in each round, all participants

received a set of shared questions and, from round two,

additional in-depth, individualized queries. Questions in the first

email covered adjusting to the pandemic situation in terms of

re-organizing daily life (work, childcare, household obligations)

and feelings and experienced ambivalences connected to the

participants’ role as mothers.

The second wave included questions on the family members’

health and wellbeing as well as the share of responsibility in

seeking pandemic-relevant information, implementing personal

protectivemeasures, and child-orientated communication about

the pandemic situation. The third wave finalized this process by

asking about views on the future.

Data analysis

In previous publications on Family study findings, we

explored the data through classic content analysis (40, 41).

During this process of getting a sense of the data, it became

apparent that narratives of “intensive mothering” ideology

and “ideal worker norms” seemed to play a role in the self-

conception of the women in our sample. The otherwise rather

hidden normative ideas that shaped work and motherhood

ideals suddenly seemed to become more prevalent and visible

due to the major changes families had to face. Therefore, we re-

examined the data, this time through directed content analysis.

Directed content analysis allows to validate or conceptually

extend existing theories (42). We aimed to identify implicit
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or explicit expressions, narratives, or beliefs relating to the

“intensive mothering ideology,” “ideal worker norm,” and

expressions of maternal guilt in the interview material. As

the emergent pandemic situation required massive adjustments

from families in terms of work- and care organization, we were

interested in if–and how–societal norms appeared in women’s

self-conceptions concerning their role as mothers and workers.

We coded the interviews according to the elements of the

“intensive mothering ideology” (essentialism and fulfillment,

challenging, child-centeredness, and (intellectual) stimulation)

and the “ideal worker norm” (women’s prioritization of children

over work obligations; ideal workers’ prioritization of work over

family duties and acting rationally; men’s equation with ideal

worker norms). We refrained from using the “challenge” element

as an independent coding and analysis unit since the notion of

challenge is running through all others aspects of the intensive

mothering. The interview passages sharing the same code were

carefully re-read, compared, and juxtaposed, aiming to identify

shared meanings and similar (just as disparate) ways of how

motherhood and work ideals channeled and became present

in the women’s self-conception and approaches to work and

childcare. From this circular data analysis and coding process,

we derived the themes presented in the results section.

Drawing on theories for directed analysis presents a caveat,

namely a tendency to identify evidence supporting the theory

rather than deconstructing it (42). Being mindful of this risk,

we tried to be reflective, allowing alternative or deconstructive

interpretations of the data material. This has led us, for example,

to identify a representation of “ideal worker” norms in the

unexpected maternal self-conception of the homemaker.

To synthesize our theory-guided data analysis and place it in

the context of the pandemic, we further examined our findings,

looking for variations in expressions of maternal self-conception

(enhancement, continuation, or deterioration) and its potential

relations to maternal guilt (or the absence thereof). We reflected

on whether the abrupt changes in daily life have impacted

maternal self-conception and, if so, how those shifts related to

“intensive mothering” ideology or “ideal worker’s norms”.

Results

Sample description

Seventeen women participated in the email interviews. Our

sample is characterized by highly educated, white middle-class,

cis-gender women, all living with their male partners. Most

women (n = 9) had two children under 18 years living in their

household, whereas five women had three or more children,

and three women had one child. Most children visited childcare

facilities before the onset of the pandemic. Only one child was

in so-called “emergency childcare” during the early phase of

the pandemic (“emergency care” was available only to those

children whose parents both worked in “essential” domains, e.g.,

health care workers, food, energy, and water supply, teachers).

Four other families used emergency childcare when the access

criteria were extended (Tables 1, 2). Four out of 17 women

were currently out of work (homemaker, parental leave), and

the remaining women worked part-time. All male partners

were in work, with the majority (n = 12) working full-time.

Overall, most interviewees drew lines of comparison between

the time before the pandemic and their present situation. All

women experienced significant changes in their daily lives due

to the NPIs, with two trends emerging: one group expressed a

positively perceived deceleration of life, while another group felt

extremely stressed due to the absence of facility-based childcare

and the continuation of their work duties. As to be expected, the

latter group experienced a deterioration of wellbeing and mental

health. In contrast, the women in the first group felt relaxed and

were grateful for the extra quality time with their families.

Intensive mothering

We find miscellaneous references to the intensive

mothering beliefs of essentialism, fulfillment, stimulation,

child-centeredness, and the intersections of mothering and

working. Both the themes “essentialist maternal identities” (n

= 8) and “continuous responsiveness” (n = 4) were identified

for essentialism. Feeling like a “better mother” (n = 6) and

“fulfillment outside of mothering” (n = 1) refer to the narrative

of fulfillment, whereas “pedagogical parenting” (n = 5) reflects

the idea of stimulating the children’s cognitive development.

Expressions of strong child-centeredness were labeled as

“completely aligned with children’s needs” (n = 2), and the

juxtapositions of mothering and working (in-home office) was

visible in five interviews. Three of these felt that they could do

no justice to either of them, whereas two interviewees did not

experience contradictions between their identities as mothers

and workers.

Essentialism I: Essentialist maternal identities

Eight interviewees see themselves as their children’s primary

and most essential caregiver. This manifests in statements such

as from Jane, who shares the care work with her partner. Yet she

remains the responsible parent when it comes to nursing and

the emotional needs of their children and “thereby take[s] over

significantly more” (Jane, I: 4). Just as for Jane, Vanessa perceives

herself as the parent that takes up most of the emotional and

relational aspects of parenting:

“Even though my partner is currently at home more

often than I am and is, therefore, more often available for

the children (. . . ), I more often take over the ‘emotional’
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TABLE 1 Participants characteristics.

n valid % mean SD missing (n)

Age 17 37.76 4.21

Marital status

Single 0 0.00

Partnered/married 17 100.00

Children (> 18) in own household

1 3 17.65

2 9 52.94

3 3 17.64

4 1 5.88

5 1 5.88

Facility-based childcare for children (>7) (cumulated, pre-pandemic)

None 4 12.50 7

Childcare center 23 71.88

Nursery 2 6.25

Other facility 2 6.25

Child in “emergency care” (during early phase of pandemic)*

Yes 1 5.88

No 16 94.12

Hours spend on housework (pre-pandemic) 12.53 8.17

Partners’ hours spend on housework (pre-pandemic) 5.35 3.50

Hours spend on housework (during pandemic/ past 2 weeks) 14.06 8.61

Partners’ hours spend on housework (during pandemic/ past 2 weeks) 7.56 4.60 1

Care hours/ week for family members (pre-pandemic) 45.65 27.56

Partners’ care hours/ week for family members (pre-pandemic) 29.59 29.26

Care hours/ week for family members (during pandemic/ past 2 weeks) 68.20 35.45 2

Partners’ care hours/ week for family members (during pandemic/ past 2 weeks) 48.53 37.49 2

Time spend on homeschooling (pandemic) 2.75 1.50 13

Partners’ time spend on homeschooling (pandemic) 0.33 0.58 14

Employment status

In work 13 76.47

Out of work 4 23.53

Mode of employment

Full-time

Part-time 13 76.47

Parental leave 2 11.76

Not employed (e.g., home-maker, student) 2 11.76

Marginally employed/ state benefit 0 0.00

Employment status partner

In work 17 100.00

Out of work 0 0.00

Mode of employment partner

Full-time 12 70.59

Part-time 4 23.53

Not employed (e.g., home-maker, student) 0 0.00

Marginally employed/ state benefit 1 5.88

Essential worker

Yes 8 53.33 2

(Continued)
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TABLE 1 (Continued)

n valid % mean SD missing (n)

No 7 46.67

Essential worker partner

Yes 6 35.29

No 11 64.71

List of professions of interviewees Management assistant, assistant, civil servant, appraiser, controller, data analyst,

information technology, teacher, psychologist, psychotherapist, language

therapist, in education, student, administration

Changes in employment situation due to pandemic

Home-office 5 38.46

Short-work, mandatory leave 3 23.08

No changes 3 38.46 4

Source: Quantitative data from Family study.
*Quantitative data collection took place 2 weeks before the email interviews. In the meantime, more sectors were declared “essential,” explaining the differences in data regarding the

number of children qualifying for “emergency childcare”.

tasks (e.g., conflict resolution, motivation for schoolwork)

because the children (and my guilty conscience as a mother)

‘demand’ this (. . . )” (Vanessa, I: 7).

Vanessa is aware that their share of (parenting) tasks is

unevenly distributed. Yet, she feels ambivalent since, as opposed

to her mind, her “feeling” says that the division is justified or

that [she] should rather take on even more tasks.” (Vanessa, I:

7). Asked about the drivers of this ambivalence, she critically

evaluates her essentialist self-conception:

“(. . . ) my ambivalence has primarily something to do

with the demands I put on myself as well as dysfunctional

assumptions (‘I have to be a perfect mother’, ‘I earn less

money than my partner, so I have to do more in household

chores and raising children, ‘I can’t expect too much from

my partner’)” (Vanessa, I: 7).

While for Vanessa and Jane, their greater involvement in

absorbing their children’s emotional needs is perceived as unfair,

they admit that they feel a great sense of responsibility that

leads to more involvement compared to their partners. Here,

essentialism as part of the intensive mothering ideology comes

into play in determining Vanessa’s and Jane’s mothering practices

while at least partly contradicting their attitude.

In contrast, Karen presents an essentialist idea of

motherhood in unity with her maternal self-conception.

She strongly values how much her younger children enjoy

staying at home because, in her idea, this constantly provides

them the feelings of nesting, familiarity, and safety and advances

her children’s developmental growth (Karen, I: 6).

Hanna, who deliberately chose to be a stay-at-home mother

to her five children, shares the love and fulfillment that Karen

has articulated. She clearly expresses her satisfaction with the

fact that her and her partners’ pre-pandemic lifestyle and role-

sharing seamlessly fit the pandemic situation as “what [she

holds] in values and [has] practiced before is now coming

to fruition”:

“We don’t have to make an excessive adjustment:

being a mother at home with the children, living with

them and providing a reasonable daily structure, values,

encouragement and relationship skills” (Hanna, I:1).

She derives her approach to mothering as a higher divine

order that corresponds to her Christian religious beliefs:

“We are of the opinion and have also made the

experience that life itself and especially life in partnership

and family ‘works’ most healthily, satisfactorily, happily and

effectively when it is lived within the framework of a certain

‘order’ (Hanna, I: 1).

Hanna’s values firmly attach to a religious and essentialist

interpretation of ‘intensive mothering’ that she understands as

being present and sharing life with her children, guiding them

through childhood, and imparting her beliefs and norms into

their lives.

Essentialism II: Continuous responsiveness

As the ideal of being the primary carer is an integral

part of a the “intensive motherhood ideology,” the concept

of ongoing maternal responsiveness corresponds to this as

an interactional counterpart. Due to the juxtaposition of

working, self-care, and childcaring during the lockdown, most

mothers in our sample experience the expectation of continuous

responsiveness as a burden. For Kate, who has now been
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TABLE 2 List of interviewees by name, information derived from email-interviews.

Interviewa Occupation Children Childcare

situation

General impression related to overall

wellbeing, mental and physical health

(derived from overall email interviews)

1 Hanna homemaker, partner: 80% full-time job,

20% self-employed

5, pregnant At home More relaxed, more satisfied, more cheerful, relieved,

occasionally more stressed

2 Mary part-time job as essential worker,

partner: full-time job

1 Emergency

childcare

Less time pressure, more balanced

3 Janineb homemaker, partner: full-time job 4 At home Some uncertainty, somewhat stressed by taking on childcare

responsibilities

4 Jane maternity leave (for expectant mothers),

partner: self-employed, part-time,

mainly in home-office

2, pregnant At home Strongly physically, nervously, and emotionally stressed,

overwhelmed

5 Eve soon starting job, partner: marginally

employed/ state benefit

2 At home More emotionally stable, more patient, emotionally in a

positive mood, less daily stress

6 Karen homemaker, partner: full-time job,

currently in home office

3, pregnant At home More time for self-care, gratitude, calmer, more balanced

7 Vanessa self-employed, partner: full-time,

currently in home-office

2 At home Sometimes somewhat unbalanced, experiences herself as

insufficient

8 Sofie part-time job in home-office, partner:

shift work, part-time studies

2 At home Deceleration, positive perception, and appreciation of one’s

situation

9 Tina part-time essential worker, partner:

self-employed

2 Emergency

childcare (partially)

Less stress, deceleration, feeling happy

10 Lea part-time essential worker, partner:

full-time in home-office

2 Emergency

childcare (partially)

Some family-to work-conflicts, more relaxed due to fewer

appointments, exhausted but still appreciative view of time

spent together with children, stronger migraines

11 Beccyb part-time job in home-office, partner:

full-time job (short-time working) in

home-office

2 At home Positive perception and appreciation of one’s situation,

home-office more stressful but fewer daily stressors

12 Dana part-time job, partner: full-time job 1, pregnant Emergency

childcare

Hopelessness due to financial situation, worried about child’s

needs, high stress, psychosomatic symptoms

13 Kate part-time job in home-office, partner:

full-time job in home-office

2 At home Highly stressed due to work and care duties, frustration,

stronger migraines

14 Fionab part-time job, partially from

home-office, partner: full-time job in

home-office

2 Emergency

childcare (partially)

Unbalanced due to daily monotony

15 Helen home-office, partner: full-time in

home-office

2 At home Predominantly happy, sometimes irritable, grateful for the

privileges of the family

16 Julie part-time job in home-office, partner:

full-time job in home-office

3 At home High stress level, irritability, psychosomatic symptoms

17 Bianca part-time job in home-office, partner:

full-time job in home-office

1 At home Uncertainty, more worries

a Names do not correspond to the real names of the interviewees.
b Not quoted in this article (as responses were too short, e.g., in a quantitative survey response style).

working and caring for the kids at home for around 9

weeks, chronic migraine attacks have increased to twice a

week; she feels exhausted and has developed gastrointestinal

problems. She states the relevance of self-care for her health

and wellbeing. She connects her current lack of self-care to the

assumption that “mothers must always be responsive” (Kate,

I: 13). Even if she rests for just a moment, her children

cannot comprehend the fact that she is unavailable as they

have never learned that she as a mother might be nearby but

not approachable:
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“And even when I take time, I often get (..) interrupted

because ‘mothers always have to be approachable’. Even

though we have explained to our 5-year-old that momwants

to be undisturbed from time to time, he can’t understand

why he shouldn’t address me when I am in the house after

all.” (Kate, I:13).

Where Kate experiences a deterioration of her physical

health, Hanna notices slight decreases in her wellbeing by

the fact that she is permanently present to and requested by

her children. Just as Kate, she longs for a break from the

continuous expectation of maternal responsiveness that reflects

her reality during the pandemic. Jane, who is currently pregnant,

perceives the situation as “extremely strenuous” and straining

the relationship with her children. She feels that she can neither

do justice to her children, as she gets quickly irritated and then

reacts inappropriately or in an unfair manner, nor to her unborn

child, as she does not find time to brace herself for birth and

engage with her baby. She would feel relieved having “more

me-time not just being a mother.” Asked about whether she

feels more balanced than in the past, she replies that “overload,

anger, sadness, and a guilty conscience have clearly increased,”

making her feel ashamed and greatly dissatisfied as she currently

experiences herself as “a mother, which [she] actually do[es] not

want to be at all.” (Jane, I:4).

Julie feels challenged by the intersection of work and care

duties. She thinks she would be a “better mother with more

freedom to take care of the children” with fewer time constraints.

Still, she also indicates that she “[misses] the time without

the children, whether concentrated at work or actually alone

at sports (or just alone shopping, the main thing is alone!).”

(Julie, I:16).

We find that essentialism as a crucial element of the intensive

mothering ideology is present in our data in how mothers

perceive themselves as the most critical and responsible parent

for the positive development of their children and in the actions

they took to fulfill this ideal.

All women feel challenged by the (social) expectation

of constant maternal attention and responsiveness they need

to direct toward their children. Kate reflects how societal

expectations are present in her own family dynamics while

(apparently) feeling the dilemma of fulfilling these expectations

at the expense of her own health. Before the pandemic started,

she seemed to have established an equitable share of time

for “mothering” and time for herself that is now off balance.

Still trying to meet the ideal of being present and available

impacts her wellbeing negatively and makes her question her

mothering qualities. Jane and Julie, in contrast, make more

explicit representations of feeling guilty about their current

performance as a mother in depicting their actual self as non-

ideal. Interestingly–and in contradiction to the ideal mothering

norms of prioritizing the children’s needs over the mothers’

needs–Kate, Jane, Julie, and Hanna clarify (either explicitly or

implicitly) that first of all, they have needs that do not equal to

them being mothers (e.g., having alone time) and that meeting

those needs contribute to their wellbeing and emotional balance.

It seems that they perceive a discrepancy between their “ideal”

and the “actual” mothering self because of a lack of time in not

performing their mother role.

Fulfillment I: Feeling like a “better mother”

An approximation to the mothering ideal of fulfillment in

their parental role was found in other interviewees, for example,

with Tina. As all leisure activities have been canceled, Tina feels

relieved due to the absence of afternoon appointments and fills

this gap with fun activities like biking, hiking, or building a tipi,

making her feel like a “better mother”:

“I can perform the role better. I feel like I can do more

justice to being a mom. I didn’t expect to enjoy all this free

time with the kids so much.” (Tina, I: 9).

Similar to Tina, Hanna and Eve see a connection between

their emotional wellbeing and the quality of interactions with

their children. Eve states that she has become “more patient

and therefore more emotionally stable” because spending time

and playing with her children does her good and makes her

feel “emotionally re-charged” (Eve, I: 5). Hanna reflects that

her having more leisure time leads her to view her “children

better in their peculiarities and developments” (Hanna, I: 1).

Just as Hanna, Karen and Lea feel profound gratitude about

the closeness they currently sense with their children. Karen is

grateful for the fact that she can spend “so much time with [her]

children and see exactly how they develop “(Karen, I: 6). Besides

her essentialist view on her providing the best conditions for her

children to develop and grow, she is also completely fulfilled with

and merged into her role as a mother:

“I love being a mom, and I also love being a mom

around the clock all the time, like I am now in this

exceptional situation” (Karen, I: 6).

Lea reflects that she can respond better now to some needs:

whenever she feels challenged by her children, she reminds

herself “that this time is also finite and that [she] can see it as

a gift” (Lea, I:10).

Fulfillment II: Fulfillment outside of mothering

Dana and her child were in mother-child cure when the

NPIs were implemented; subsequently, she spent a few weeks

at home. Therefore, she had a long break off work, which often

made her “feel that [she] was doing little that was meaningful”

as she didn’t enjoy spending most of her time exclusively with

her son and “had the impression that [she] couldn’t meet his
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needs” (Dana, I: 12). Now, that she continues to work and her

son attends the “emergency” childcare, she feels emotionally

more balanced because of the “change in daily structure” and the

“task” she now has (Dana, I: 12). However, she still struggles with

the sentiment of not meeting her sons’ needs adequately, and,

alongwith this, is very concerned about how she will manage two

children in the future. Having her child in childcare again seems

to be a relief to her as she believes that he is in good hands and

receives stimuli that positively foster his development (Dana, I:

12). In her interview, Dana refers to a lot of situations where

she enjoyed time with her son and family. Still, she does not

relate to the ideal of being “fulfilled” through mothering, nor is

she essentializing it. Instead, she locates her sense-making into

her working identity and expresses how her work obligations

positively influence her wellbeing.

Intellectual stimulation: Pedagogical parenting

Vanessa worries about whether she can do justice to

promoting her children’s needs so they do not miss out (Vanessa,

I: 7). Hanna expresses her feeling of being responsible for the

children’s stimulation by saying that now, her children have

fewer out-of-home activities, she must increasingly “provide

sufficient activity opportunities (...)” (Hanna, I: 1). Sofie, whose

older child is in distance learning, but does not receive material

from the school, feels liable for preparing teaching material

and additionally enhancing her younger daughter’s cognitive

progress by providing “interesting exercises, puzzles or painting

tasks so that she does not feel neglected” (Sofie, I: 8). Kate

feels extremely challenged by needing to perform as a teacher

to her child as it opens a role conflict between her being a

mother and a ‘teacher’. Yet, she considers it her mission to

motivate her child, although she lacks “the pedagogical and

didactic skills to always act correctly according to the situation”

(Kate, I: 13).

Intellectual stimulation in the sense of actively organizing

an environment that fosters the child’s development presents

another element of ‘intensive mothering ideology’. Kate, Sofie,

Vanessa, and Hanna share the attitude of being responsible for

their children’s development by providing the required tools

and learning material. While these women at least subliminally

present the efforts as an additional task and somewhat a

burden, Helen is enthusiastic about doing more educational

work, especially “rules” and “rituals” (Helen, I: 15), for which

before the pandemic, she only found time marginally or

during weekends.

The analysis of the data material shows that these mothers

refer to the “intensive mothering” ideal of stimulation in

their educational efforts. The pandemic has re-turned this

responsibility into the mothers’ sphere of action as school,

kindergartens, and afternoon activities have been canceled. In

filling this gap, only Helen seems to rise and come closer to her

“ideal” of mothering.

Child-centeredness: Completely aligned with
the children’s need

The motherhood ideal of child-centeredness reflects itself

into planning routines, activities, and daily tasks around the

(presumed) needs of the child, while the parent’s needs fade to

the background. Eve reveals in her interview a strongly child-

centered approach to parenting, whereby she consistently speaks

of herself and her husband (‘we’). She describes how the closure

of childcare facilities has led to the fact that they can fully

accommodate their children’s wishes and needs now:

“Wewere able to respond directly to our little daughter’s

wish–to become diaper-free. There was no time pressure at

all. It did her an incredible amount of good. Also, it was last

week when she was ready to give up the pacifier. We have

time to be there for her, to accompany her.” (Eve, I: 5).

Eve’s use of terminology refers to her parenting approach

of planning around the needs and wishes of her children. This

child-centeredness is evident in her description of the pandemic-

related changes as well:

“Everyday life was completely decelerated. No kids’

gymnastics for the big one, no kids’ gymnastics for the

little one, no music classes, and no more appointments. In

general, you simply have time for your children. Nothing is

more important” (Eve, I: 5).

Although she says that there now is nothing more important

than the time they spend with their children, her descriptions

of the pre-pandemic daily life were just as child-centered

since she mentioned activities exclusively for her children.

The organization of everyday life around children’s needs and

desires continues in Eve’s presentation of their day structure:

all household duties, including shopping, cleaning, and cooking,

happen during the children’s sleeping time, whereas during the

daytime, she and her partner fully concentrate on their children’s

wishes. A comparable child-centered parenting approach was

found in Karen, whose children freely decide which parent takes

up care duties for them unless her partner is in a video call and

therefore, she is the only one available (Karen, I: 6).

“Our two youngest (4 and 2 years old) are still diapered

and want their dad to take over when he is home. Our

children decide for themselves who they need something

from (. . . )”. (Karen, I: 6).

Juxtaposition of mothering and working I: Not
doing justice to both mothering and working

An inherent element of the ‘intensive mothering ideology’ is

presented in the idea that children deserve the presence of their

mothers throughout the day, reflecting the traditional notion

of women being responsible for the home and men being the
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breadwinners. As such, this ideal can evoke feelings of guilt or

insufficiency for those alternating between the working and the

family sphere. Of our participants, six out of 17 women worked

at least partly in home office due to the pandemic and had not

done so before. Vanessa states that the current situation leads

to feeling overwhelmed and not enough, as she more strongly

than ever thinks that she is not doing justice to her job- and

mothering-related tasks (Vanessa, I: 7). The feeling of overload

is similarly experienced by Julie, who expressed high stress as

she is “torn between raising children and home office and still

can’t really do justice to either side” (Julie, I: 16). Bianca deals

with exhaustion and guilt as she needs to prioritize her work over

her son:

“This is strenuous so that I am often very exhausted

after work (...). During working hours, I often have a guilty

conscience, because I would like to take care of my son

more” (Bianca, I: 17).

Because of having to perform simultaneously as mothers

and workers, Vanessa, Bianca, and Julie face a role conflict

in deciding which of the competing demands to prioritize.

Experiencing this stalemate makes these women feel doubtful,

failing, and guilty.

Juxtaposition of mothering and working II:
Balancing identities

A different situation is presented by Helen and Sofie, who

emphasize how privileged and thankful they are for having

a house, garden, and flexible working options. The different

expectations toward their “mothering” and their “working”

identity are experienced as less conflicting and easier to

reconcile. Due to her management position, Sofie can bring

her children to the office whenever she needs to be there and

work from home the rest of the time. This flexibility allows

her to split up her work into reasonable time slots and, in

parallel, spend time with her children (Sofie, I: 8). Helen and

her partner also work flexibly from home and enjoy having

additional time as a family. Both women neither articulate

feelings of guilt or self-doubt related to their mothering, nor do

they feel overly stressed. The “intensive mothering” norms that

propagate an incompatibility between being a “good” mother

and participating in the labor market do not seem to affect their

maternal self-conception.

References to the “ideal worker” norms

As alluded to in the previous paragraphs, we will now turn

to how some interviewees implicitly referred to the “ideal worker

ideology.” In five interviews, we identified three different types

of references to this ideology: first, constructing the male partner

as “ideal worker” (n = 3), second, (failing to) constructing the

“ideal worker self ” (n = 1), and third, framing the homemaker-

self within the “ideal worker” ideology (n= 1).

The male partner as “ideal worker”

At the time of the interview, Mary’s work had been declared

as “essential,” meaning that she now can use the so-called

“emergency” childcare services for the hours she is at work.

The weeks before, Mary’s child was cared for at home due to

the general closings of childcare facilities. While Mary and her

husband for 2 weeks alternated between a morning and an

afternoon shift of working and taking care of the child, Mary

then took 3 weeks off, explaining that it was too challenging to

work and care simultaneously:

“At the beginning, organizing childcare was the biggest

challenge. It quickly became obvious to us that childcare

and normal work could not be reconciled, so I took leave

of absence” (Mary, I: 2).

During those 3 weeks, Mary was entirely responsible for her

child, and now, that her child is back in kindergarten, she is back

to work. Interestingly–and matching the male “workers ideal,” it

seems unquestionable that Mary (as the mother and the one in

part-time occupation) is the one taking days off from her work

and returning to work now that childcare is secured again.

Such maintenance of the male ideal worker is also apparent

in Lea’s interview. Lea fully has her husband’s back so he can

pursue his work during regular hours. In contrast, she shifts her

working hours into the early mornings, late evenings, the nap

times of her younger child, and the weekends. She states that

occasionally it puts pressure on her to only have disrupted time

slots to work, yet she does not see a realistic possibility to change

the current arrangement:

“In particular, I find the home office sometimes

burdensome, because my husband works his 100% job at

his desired time (. . . ). I work reduced (. . . ) hours (60%) and

make sure that I always find time slots for it or work on

the weekend. Sometimes I find that unfair (. . . ). I would

like my husband to also work on one day of the weekend

and, for example, on two evenings, so that I could also work

during (. . . ) the morning. But because of his work or the

(. . . ) video conferences with colleagues, this is not so easy

to implement” (Lea, I: 10).

Due to her part-time employment compared to her

husband’s full-time job, Lea justifies and creates the conditions

for his continuation of regular working hours. By doing so, she

maintains her husband’s ideal worker status at the expense of

her own work-related needs. Due to her position as a teacher,

Lea will soon be allowed to use the childcare facilities. Just like
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Mary, Lea justifies her children returning to kindergarten with

the increase of time that she will have to spend in presence

at school:

“In May [2020], the situation will probably change a bit,

as I will then havemore attendance time at school again. Our

children will then (have to) visit the emergency care of the

daycare center for these times since we cannot organize the

care otherwise.” (Lea, I: 10).

Both women justify the return of their children to

childcare facilities exclusively by the changes in their own work

conditions. For their partners, nothing substantially (except for

now working remotely) seems to have changed: their working

hours are still during the day and predominantly uninterrupted.

This shows that the worker ideology not only leads to the

prementioned continuation of their husbands as “ideal workers”

but also how they recur to this ideology by axiomatically taking

the additional care hours into their sphere of responsibility

by taking days off (Mary) and shifting work to the children’s

sleeping times (Lea).

Kate reports a similarly disproportionate distribution of

care work at her expense. While her husband works in “home

office from early in the morning until the evening, [she is]

from 8:30 to 14:30 (. . . ) in the home office, while in parallel

being responsible for [her] daughter’s schoolwork, entertain

[her] son and [conjuring] up a lunch” (Kate, I: 13). She feels

hugely stressed by the multiple and competing demands she

currently experiences:

“The multi-load due to home office, homeschooling,

lack of daycare, the extra demands on the household (lunch

every day, more cleaning,...), the extra demands on shopping

(When does it make sense in terms of time? Who looks after

the children during this time?...) puts an extreme strain on

me. I feel like I can’t get everything organized anymore”

(Kate, I: 13).

She narrates that even before the pandemic, her husband’s

job was busy, while she “only” worked part-time and “in this

respect” not “yet found it unfair to be more burdened by

childcare and household chores.” Since the pandemic evolved,

she alone had to “compensate for the closed daycare and

schools” and all “new and additional tasks” landed on her

back, which she considers unfair, burdensome, and frustrating.

In accordance with Mary’s and Lea’s partners’ situation, Kate’s

partner continues to perform as the male ‘ideal worker’, neither

having to deal with care responsibilities during his working

hours nor having to piece time slots together for work. Although

Kate perceives their current daily arrangement as strenuously

challenging and unjust, she does not scrutinize the ‘male’

workers ideology as such. Instead, she adheres to it and therefore

contributes to its maintenance. She relocates the problem of

conflicting roles and responsibilities that she must comply with

(and fails to fulfill according to her interpretation) back to her

area of responsibility:

“At the moment, however, I’m asking myself whether

I can keep this up for much longer and whether this

balancing act is even worth it. Professionally and socially,

you don’t get any recognition for taking on the extra burden.

Occupational development opportunities after becoming a

mother are non-existent! After all, you are only available

part-time and therefore only to a limited extent. No question

- I still liked my job. But now the burden is simply too great.

Why should I continue to take it on?” (Kate, I: 13).

This statement not only reveals her professional self-

conception as not having the same “market value” after

becoming a mother but also how she (and society) still

perpetuate the gender system of domesticity, including its three

assumptions (maternal sacrifice for the children, employers’

legitimate expectation of “ideal worker” prioritization of work

over family duties, and the equation of men as “ideal workers”).

Construction (or failure) of the “ideal worker
self”

In contrast to the previously displayed interviewees, Julie

explains she and her partner (more or less) equally share the

additional care effort. As both work remotely during the days,

they established fixed times where one of them can work without

interruption (in theory, yet, reality shows differently), and the

other tries to work while having the main responsibility for

the household and being present for the three young aged

children. The division of care responsibility between Julie and

her partner during the pandemic did not arise naturally. Instead,

Julie claims that:

“In the second or third week of the lockdown, there

was a major discussion because my mountain of tasks had

steadily increased, while my husband continued to follow his

usual activities, but from my point of view was better able to

ignore the extra workload than I was. Since then, our split

has been mostly fair – it’s a very difficult situation for all of

us, but I feel we are currently a good team” (Julie, I: 16).

While Julie initially took up the pandemic childcare burden,

she does not refer to the male “ideal worker” construct to

justify this disparity. Instead, she traces it back to her husband’s

character traits (“ability to ignore”). Yet, the “worker ideal” is

also present in her interview, but in relation to herself and

her employer.

Julie feels highly stressed by the lack of flexibility exhibited

by her employer. Although she and her colleagues are well-

equipped for home-office, the company allowed remote work

during the first weeks of childcare closings only “against
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crediting of days off” (Julie, I: 16). In exchange for working from

home, she agreed upon fixed times of availability for calls with

her team leader. These times are congruent with the slots when

her husband takes the primary responsibility for their children.

However, Julie claims that these agreements are “torpedoed (. . . )

by [her] employer, by the fact that no consideration is given to

[her] working hours and [she] then (. . . ) answer[s] calls while

building Lego (. . . )” (Julie, I: 16).

The times she agreed upon with her team leader “are not

taken into account when scheduling appointments,” so they

conflict again with her family responsibilities. Also, the company

forced employees to take 2 weeks off in April. Julie perceived this

solicitation as even more stressful because of the vacation covers

she eventually had to take over as “systems had to continue to be

maintained, and projects were not stopped” (Julie, I: 16). For her,

the extra workload coming from colleagues being on leave was

simply not manageable, which is why she took her vacation as

“single days to reduce the weekly working time and thus

to be able to finish work a little earlier every day - since

this hardly worked and thus I only turned days off into

(unofficial) overtime, I am currently no longer willing to use

this approach.” (Julie, I: 16).

Julie’s detailed account of the company shows how the

“ideal worker” ideology is placed upon the employees, even if

they find themselves in a family-to-job compatibility crisis. The

company’s lack of concession is based upon the assumption that

“ideal workers” prioritize their work obligations above the rest of

their life. By claiming that Julie is no longer willing to assimilate

herself to the company’s approach, she breaks with the worker-

roles expectations laid upon her. She therefore constructs her

company as maintaining the “ideal worker norms,” expecting

their employees to adhere to this norm regardless of their

personal situation. In this light, Julie constructs herself as not

being able nor willing to meet the “ideal worker norm” and (as

quoted before) at the same time perceives herself as ‘not being a

good enough’ mother.

Framing the homemaker-self within the “ideal
worker” norms

Hanna enjoys “being at home, freely dividing [her] time,

and using [her] skills and strengths to benefit [her] family,”

whereas her husband “enjoys his work and is happy in the

provider role” (Hanna, I: 1). Accordingly, she claims that they

are both satisfied “with this division/role sharing” which is

“based on [their] beliefs about how [they] want to live [their]

lives (. . . ).” She pictures the gendered division of roles between

them as the most functional, satisfying, and healthy system for

their partnership and family. While her husband “takes the

overall responsibility” and presides over the family quasi-like the

“chairman of the board who is responsible and accountable,” she

perceives her role as the co-leader and manager of the operative

businesses of all family-related tasks and responsibilities (Hanna,

I: 1). The families’ role representation, accountabilities, and task

division described by Hanna seamlessly link to terminologies

and phrasing of corporate governance and management: she

organizes, manages, and holds all the strands of the family

together, while he represents the family to the outside world.

The business metaphor continues in her self-representation

as a mother managing the daily lives of her children during

the pandemic:

“Due to the fact that the children have fewer playdates

(. . . ), I have to increasingly provide for activities (. . . ). I

spend a higher proportion of time in organizing new games,

researching craft ideas, coordinating tasks and reward

system.” (Hanna, I: 1).

Hanna feels challenged by the fact that the noise level is

continuously high and says that encountering these situations

requires “a more targeted use of soft skills from her” (Hanna,

I: 1). She also experiences the effect of daily routine, and

notices that her self-discipline has declined due to fewer external

pressures. This manifests in the organization of upcoming

events or appointments “like hosting guests for a birthday,

doctor’s appointments, play dates” but also in daily chores (e.g.,

motivate children to do their chores and schoolwork). Skipping

daily structures and being more relaxed about the household

organization she interprets as a sign of her “laziness” and a

“source of danger,” and therefore redirects her focus back to

herself, the one responsible for ensuring a functioning family life

(Hanna, I: 1).

Hanna’s and her partner’s roles and task divisions conform

with traditional gender norms and the gender system of

domesticity. Interestingly, Hanna constructs and depicts her

stay-at-home mothering and homemaker obligations in a

narrative congruent with the ‘ideal worker’ ideology adapted

to her care-work: she is fully devoted to her job, has her

areas of duty clearly in mind, leads and manages while making

the best use of her skills, aiming to ensure the functioning

of her family, even though this costs her strength. Hanna

is not complaining about her children or her duties, even

though she experiences the continuous “standby mode,” and

lack of pauses during the pandemic lockdown as challenging.

She reacts by bringing forward the need to more consciously

use her abilities (“skill sets”) to manage strains. Throughout

the interview, Hanna barely mentions conflicts between her

partner’s occupational work duties and her duties as a stay-at-

home mother. Instead, the challenges she perceives exclusively

originate from an extension of her regular job as the primary

care person for her children. While Hanna’s and her partner’s

traditionally gendered role division corresponds with the ideal

workers ideologies basic assumptions (female caretaker, male

‘ideal worker’), she is not explicitly perpetuating this image in
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her interview, but rather holistically lives it without experiencing

the burden of being torn between the two ideals of being a “good

mother” and “good worker.” Nonetheless, she fills the “idealized

mother norms” through an ‘ideal-workers ideology’ within her

self-conceptions as a stay-at-home mother and homemaker.

Maternal self-conception and expression
of maternal guilt: Continuity,
improvement, deterioration

Our findings indicate that narratives of intensive mothering

and ideal worker ideology are common among mothers in

our sample when sharing their experiences in times of the

early COVID-19 pandemic, albeit in varying nuances. Many of

the participants refer to these societally dominant mothering

narratives implicitly but also explicitly in some cases. Aiming to

understand better how the pandemic-induced changes in daily

life affect mothers’ self-conception, expressions of maternal guilt

and wellbeing, we identify three groups of women. Across the

above themes identified, we also focused on statements that

reveal how mothers construct their “actual selves” against an

“ideal self,” including their notions of maternal guilt.

The first group, composed of three working mothers

(Helen, Tina, Sophie), shows an enhancement in maternal-self-

conception as these mothers seem to achieve their internalized

conception of ideal mothering. They blossom and enjoy the

everyday life changes that accompanied the early phase of the

pandemic. The deceleration in daily routines positively affects

their mothering as they spend more time with their children,

feel closer, and have grown together as a family. These positive

changes affect their maternal conception in a way that makes

them feel better about fulfilling their mothering role. Their

interviews are phrased in an enthusiastic and balanced tone,

even when mentioning challenging situations. Overall, they

articulate a high sense of wellbeing and satisfaction in the

absence of any statements that can be traced back to feelings of

maternal guilt.

The second group of women (Hannah, Karen, Eve) is

characterized by a continuation of maternal self-perception

showing high convergence between their pre-pandemic and

pandemic times notions of motherhood. Remarkably, this group

is composed of the homemakers and the unemployed women.

Despite strenuous circumstances, they have overall adapted

smoothly to the situation. Their self-conception as mothers

has not been queried as they experience (more or less) a

continuation of their pre-pandemic routines. This stability can

possibly be traced back to a high level of self-efficacy that

was particularly present in these women’s deliberately chosen

parenting approach and their value system. A continuation

of maternal self-perception could also be seen in a mother

(Dana) whose biggest challenge was the lack of work-related

tasks, which coincided with the closure of the kindergarten. In

her interview, she does not articulate a substantial discrepancy

between her ‘ideal’ and her ‘actual’ mothering beliefs. Instead,

she positively values her identity as a worker, where she seems to

experience (more) self-efficacy.

The third, and largest group of mothers Dana, Julie, Bianca,

Kate, Vanessa, Jane, who are all working, experiences a clear

deterioration in maternal self-conception. This is specifically the

case for those who experience growing discrepancies between

their actual self and mothering ideals, stating that they feel

(more) challenged, overloaded, emotionally strained, exhausted,

or physically stretched. Their expressions reflect not only poor

wellbeing and mental health but also insecurities, feelings of

failure, or maternal guilt concerning their performance as

mothers. Some show high awareness about how (destructive)

societal norms influence their mothering ideals (and, as such,

their perception of failure in the light of these ideals). For these

women, their currently low maternal self-esteem evolved in the

context of the pandemic-induced changes, especially as most

now work in home offices with no childcare. It is striking to see

how outer stressors (e.g., closing of care facilities, home office)

elicit role conflicts and strains and accumulate in feelings of

maternal guilt.

Using the theoretical lens of ideal worker norms, we identify

three types through which the ideal worker construction is

evident in the self-and partner conception and at least to some

extent channeled through intensive mothering norms. Whereas,

the first type maintains the male ideal worker by not posing

any additional care burden on the partners working time (Mary,

Lea), the second type is characterized by the female failure to

meet the ideal worker norms due to the employers’ inflexibility

and lack of consideration for the family-specific peculiarities

during the COVID-19 pandemic (Julie). Last, one woman’s

construction of her homemaker self can be interpreted as an

inherent adaption of the ideal worker ideology within the

domestic ‘female’ sphere while at the same time protecting the

ideal worker status of her husband (Hannah).

Discussion

In our analysis, we see that motherhood myths persist

and are experienced as burdensome when working-, childcare,

and family-related responsibilities were all transferred into the

private space due to pandemic measures. We were able to make

visible that mothers’ notions of guilt can be linked to dominant

gendered discourses on motherhood, specifically the intensive

mothering norms. Also, we have shown how the ideal workers’

norm can intersect with and build upon the intensive mothering

ideology and conceivably amplify the burden of experienced

gender inequality for women in our sample. For one group,

the internalization of these norms imposes a harmful self-

evaluation and a deterioration of maternal self-conception. In
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contrast, another group apparently seems to have reduced the

gap between their “actual” and their “ideal” self. Although the

latter seems positive at first glance, this evolution should not

disguise that it might be the effect of the NPIs themselves

(e.g., a sudden deceleration of daily routines) that makes these

women feel like “better” mothers now, whereas the intensive

mothering beliefs may remain as influential as before due to

their dominant, hegemonial and gender-unequal character. The

aim here is not to judge the group of women who experience a

(positive) continuation of maternal self-conception throughout

their deliberately chosen (rather traditional) family models,

but rather to question why (specifically) working mothers

get judged by society, in their relationships, and not least

by themselves.

Our findings align with studies that showed how the NPIs

affected mothers disproportionately since they were placed

at the “pandemic frontline” (2, 43, 44). As in our mixed-

methods analyses of the Family study, we found indications

of the unequally distributed additional care work within

households at the expense of the women’s mental health

(reference mixed-method paper). At least for some women

in our sample, these unbalanced workloads and conflicting

roles are perceived as an important trigger for deteriorating

mental health (e.g., increased stress levels, decreased happiness

and satisfaction with oneself) and negative bodily reactions

such as migraine attacks. Our findings on managing inter-role

conflicts and their consequences on wellbeing are supported

as a gendered phenomenon by further research as mothers

during the pandemic experience role conflicts to a higher degree

than fathers (45). These insights, in turn, align with evidence

indicating that among mothers, both individual stress levels and

parenting stress levels have significantly increased during the

pandemic (46) compared to stress levels of non-parents and

fathers (8, 47). At the other end of the spectrum of pandemic-

related wellbeing consequences, we also found that a group

of women (mainly those who do not have to manage work-

family conflicts) benefited from a slower life pace and increased

family time, which has also been reflected in some parts of

the literature (5, 48).

So far, studies have aimed at quantifying the burden

imposed on mothers by the pandemic, e.g., the number of

hours spent at home and in paid employment (49), or the

setbacks in productivity that have come from their commitment

to the reorganization of family life (50). Our small study

adds a critical in-depth analysis of socially effective and self-

imposed motherhood norms, their interconnectedness with

one’s professional role’s expectations, and their impact on

wellbeing and mental health. Similarly, critical pieces started to

emerge in personal reflections of women in the field of public

health and associated disciplines, e.g., in auto-ethnographies

and reflexive essays (51, 52). Most of these apply a feminist

perspective criticizing the (at least partially reinforced) gender

inequalities in parenting, care, and paid work during the

pandemic. As evidenced in our findings, the value of such

approaches in understanding and mitigating the risks to health

posed by gender norms, and exacerbated by the pandemic,

cannot be ignored. They highlight the failures of yet another

myth, which suggests that “women can have it all” (53), and

simultaneously, the failure of policies that turn a blind eye to

entrenched gender norms and relations and do not provide an

environment susceptible of soothing the conflict between ideal

–and socially acceptable versions of the mother and the worker.

Strengths and limitations

The qualitative study design allowed an in-depth analysis of

the heterogeneous experiences of a rather homogenous group

of women in terms of relationship and (high) socioeconomic

status, ethnicity, age of children, place of residence, and NPIs.

As the implications of the pandemic are highly context-specific,

women with more diverse backgrounds and occupational

statuses would possibly bring to light other stressors (e.g., fewer

remote work options, financial concerns, confined housing) and

diverging references to intensive mothering norms than our

sample. For example, the experiences of single mothers (who

represent almost 80% of single parents in Europe) (54) may

differ substantially from those of our sample. As common for

qualitative research, our sample size, although relatively large

for such a study (n = 17), does not claim to give representative

findings nor allows us to draw general statements. Despite this

limitation and the fact that the development of our interview

guide was not informed by theoretical considerations specifically

targeting “intensive mothering beliefs” or “ideal worker norms”

(these were recurred to in the phase of data analysis), we believe

that our approach allowed to highlight crucial points of tensions

in maternal self-conception that are likely to be exacerbated

during the pandemic.

By using email interviews, we tried to give the participants

as much autonomy as possible to answer our questions without

disrupting their daily routine. Also, email interviews encourage

the participant to reflect on and actively create thought processes

as the interview takes place anachronously. However, they also

require the participants to have certain reading and writing

abilities and relatively easy access to an electronic device. Our

sample only includes women who could respond to our survey

and email interviews, potentially excluding those who felt even

more challenged and stretched during the early pandemic phase.

Most women in our sample were working from home and, as

such, represented a relatively privileged group. The participants’

response behavior varied as some replied to our questions in a

survey-imitating manner (short answers) instead of narrating

their thoughts. About 25% of the interviewees dropped out after

the second wave of responses (not replying to the third round

of questions). A certain drop-out was expected, which is why we
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mitigated this risk by asking the most fundamental questions in

the first and second rounds of emailing.

We elaborated on the role of two influential and mutually

reinforcing discourses, namely the “intensive mothering

ideology” and the “ideal worker ideology.” How mothers justify

their thoughts and actions by referencing these discourses

shows how strongly social norms affect patterns of actions and

self-conception and how their (male) partners and employers

contribute to shaping those norms. It is relevant to investigate

further the role of gendered norms on (mental) health and

wellbeing and challenge unequally distributed expectations and

responsibilities in the work- and family sphere.
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1Department of Nursing, College of Health Sciences, Debre Berhan University, Debre Berhan, Ethiopia,
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Background: Intimate partner violence (IPV) is a major public health concern that
affects more than one-third of all women globally. Assessing the prevalence of
intimate partner violence and associated factors during the COVID-19 pandemic in
various localities is crucial for intervention actions. So far, a few studies have been
done in Ethiopia during the current COVID-19 pandemic.
Objective: This study aimed to assess the prevalence of intimate partner violence in
women of reproductive age and associated factors during the COVID-19 pandemic
in Debre Berhan town, Ethiopia, 2021.
Methodology: A community-based cross-sectional study was done. A total of 809
ever-partnered women of reproductive age were selected randomly via a
multistage sampling method. Crude and adjusted odds ratios (AOR) with the
resulting 95% confidence interval (CI) were used to verify the strength of
associations. Significant associations were declared at p-values <0.05.
Result: Among the 796 women who successfully participated in the study, 337 (42.3%)
experienced at least one type of intimate partner violence. Prevalence of psychological,
physical, and sexual violence was 35.3% (281), 15.3% (122), and 15.2% (121), respectively.
Multivariate analysis revealed that women with no formal education [AOR (95% CI): 3.66
(1.91–6.98)], having no own income [AOR (95% CI): 1.78 (1.24–2.56)], and attitude of IPV
were acceptable [AOR (95% CI): 4.02 (1.33–12.14)]; a male partner with no formal
education [AOR (95% CI): 3.06 (1.53–6.14)], with “level of religious beliefs” [weak—
AOR (95% CI): 4.17 (1.45–12.03); and medium—AOR (95% CI): 1.64 (1.13–2.39)], who
is alcoholic [AOR (95% CI): 5.91 (4.03–8.67)], and with smoking habits [AOR (95% CI):
2.04 (1.10–3.77)] and >5 [AOR (95% CI): 1.83 (1.01–3.39)] was significantly associated
with the presence of intimate partner violence.
Conclusion and recommendation: This study revealed a high prevalence of IPV in the
study participants. The high intimate partner violence prevalence was due to multiple
factors, thus demanding empowering women and tailored health education for male
partners.

KEYWORDS

COVID-19 pandemic, intimate partner, reproductive age, violence, gender-based violence
Abbreviations

AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; GBV, gender-based violence; IPV,
intimate partner violence; SPSS, Statistical Package for Social Sciences; WHO, World Health Organization
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1. Introduction

Gender-based violence (GBV) is any brutality directed at an

individual based on their sex, gender identity, or socially defined

ways of maleness and femaleness (1–3). Both men and women can

experience GBV; however, the rates among women are severely

higher (1–4). Thus, violence against women is the primary form of

GBV, a major public health problem, and a fundamental violation

of women’s human rights (1–5). It includes any violent acts such

as threats, coercion, and denial of liberty against women (5–7).

The actor of violence against women can be anyone, irrespective of

their relationship with the victim, whereas the main perpetrators

are male partners including husbands, fiancées, or ex-partners,

often referred to as intimate partners (5–8).

Intimate partner violence (IPV) is the insidious form of violence

against women, which includes physical, sexual, and emotional types

of violence (6–10). It has been known that IPV can cause lifelong

mental, physical, and reproductive health problems (7, 11–13).

Women who experience IPV also risk further conflicts with others

and develop social disorders (11–14).

Intimate partner violence occurs among women in developed and

developing countries, in all settings, socioeconomic, religious, and

cultural groups, without restrictions (1–3). It is estimated that over

35% of women worldwide have experienced IPV at some point in

their lives (8–10). In that, nearly 33% of women in a relationship

reported having experienced either physical and/or sexual abuse

(5–8). However, the rate as well as types of IPV vary across regions,

countries, and also among localities within a country (7).

About 27% of women in European and western Pacific regions

and 30% of women in South America reported IPV (7–10, 15).

The prevalence of IPV was typically high in women across African

countries (16–18). For instance, about 50% of women in Côte

d’Ivoire experienced IPV (19).

Likewise, a high prevalence of sexual (59%) and physical (49%)

violence was reported in women in Ethiopia (7). Evidencing, IPV is

a major public health concern affecting the physical, sexual, mental,

and social well-being of the women in the country (13, 20–22).

Intimate partner violence increases during conflicts and

pandemics (16, 17). During pandemics, people are forced to

perform firm protective actions; thus, their normal lifestyles are

likely to be changed (23, 24). As the global pandemic of

coronavirus (COVID-19) spreads across continents and

communities, governments of nearly all countries globally force

their people to respond with strict preventive actions such as

staying at home, keeping social distance, etc. (20, 24).

A finding from Tajikistan showed that the prevalence of physical,

emotional, and sexual violence was 23.2%, 15.5%, and 1.7%,

respectively. In this study, the educational level and alcohol-

drinking status of husbands were significantly associated with

intimate partner violence (71).

The COVID-19 pandemic and the demand for spouses to stay at

home can aggravate differences and open up unsettled issues, rising

emotive to deficiencies and minor mistakes (25, 26). This pandemic has

also been believed to increase risk factors such as alcohol use (25). In

acute cases, with a lack of awareness and skills to resolve conflicts, IPV

is aggravated and worsens in partners with emotional divorce (25, 27).

As well, quarantine, fear of infection, the chaos of social networks,
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reduced access to health and social services, distress, misinformation,

income shortage, financial loss, job loss, and limited social support are

likely to raise risks of IPV in the pandemic (25–27). This evidence is

supported by a study done in Tajikistan, which stated that intimate

partner violence is significantly associated with no or primary

educational status and husbands who have alcohol-drinking habits (71).

The government of Ethiopia also affirmed to take several actions

since the first cases of COVID-19 were identified in the country (28).

As a result, the normal lifestyle of the people across different parts of

Ethiopia has been affected notably due to the protective actions, fear

of infection, and other socioeconomic effects, which might lead to an

increase in the prevalence of IPV in different parts of the country.

Different strategies were implemented as prevention measures like

homestay, physical distance, washing hands with water and soap,

and wearing facemasks (20, 24). Thus, this study aimed to assess

the prevalence of IPV in women of reproductive age and the

associated risk factors in Debre Berhan town in Ethiopia during

the COVID-19 pandemic.
2. Methods and materials

2.1. Study area

This study was conducted in Debre Berhan, North Shoa Zone of

Amhara Region, Ethiopia. Debre Berhan is located about 120 km

northeast of the capital city, Addis Ababa, of the country. The

town is among the fast-growing cities in Ethiopia. It has a total

population of 113,693 (69). Currently, the town has 14 Kebele

administrations, among which 9 are urban and the rest are recently

included rural kebeles. According to the information obtained from

the North Shoa Zone Health Department, there are a total of

about 26,663 households in Debre Berhan, which are unevenly

distributed throughout the 14 Kebele administrations.
2.2. Study design and period

A community-based cross-sectional study design was utilized to

assess the prevalence of intimate partner violence in women of

reproductive age and associated risk factors in Debre Berhan. The

study was conducted from February to April 2021 G.C.
2.3. Source population

All women of reproductive age living in Debre Berhan in 2021

G.C were the source population for the present study (Table 1).
2.4. Study population

Women of reproductive age living in the selected six kebeles of

Debre Berhan, namely, Kebele 2, Kebele 3, Kebele 7, Kebele 8,

Atakilt, and Zanjira, were the study population for the present

study from which the participant women of reproductive age were

selected directly.
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TABLE 1 Number of households in each of the kebeles of Debre Berhan,
2021 G.C.

SN Name
of

kebele

Locality HHs per
kebele

HHs and kebeles
per locality

Remark

1 Kebele 1 Urban 982 22,775 HHs 9 kebeles

2 Kebele 2 Urban 3,431 Selected

3 Kebele 3 Urban 2,619 Selected

4 Kebele 4 Urban 3,654

5 Kebele 5 Urban 2,968

6 Kebele 6 Urban 2,350

7 Kebele 7 Urban 1,052 Selected

8 Kebele 8 Urban 2,794 Selected

9 Kebele 9 Urban 2,925

10 Atakilt Rural 1,569 3,888 HHs 5 kebeles Selected

11 Zanjira Rural 578 Selected

12 Chole Rural 335

13 Faji Rural 764

14 Genet Rural 642

Total 26,663 26,663 14 6 kebeles

HH, household.

Source: The data were obtained from the North Shoa Zone Health Department,

Debre Berhan, Ethiopia, 2021.
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2.5. Inclusion and exclusion criteria

2.5.1. Inclusion criteria
Women of reproductive age who are ever-partnered and living in

the selected Kebele during the COVID-19 pandemic since the onset

of the COVID-19 pandemic until the data collection period were

eligible for this study.

2.5.2. Exclusion criteria
Women of reproductive age who are never-partnered and not living

in the selected Kebele during the COVID-19 pandemic and whose

partners are not physically with them since the onset of the COVID-19

pandemic until the data collection period were not eligible for this study.
2.6. Sample size determination

The sample size for the present study was calculated in harmony

with the study objectives using the following two ways. First, the

sample size for the prevalence of intimate partner violence (the

first objective) was calculated using the single population

proportion formula and basic assumptions as shown below:

n ¼
Z2a

2
pq

d2

where

• n = desired sample size
Frontiers in Global Women’s Health 03
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• confidence level considered is 95%

• Z = standard normal deviate at 95% confidence level (1.96)

• P = proportion of IPV prevalence of 24.6% taken from a study

conducted previously in Aksum town, northern Ethiopia (20)

• q = 1− P (1− 0.246) = 0.754

• d = degree of accuracy desired 5% (0.05).
✓ The minimum possible sample size was ≈285.
✓ A design effect of 2 was used: 285 × 2 = 570.

Thus, the total sample size calculated considering the 24.6% IPV

prevalence was 570 women.

Second, the sample size calculated considering the second

objective (regarding the associated factors) was calculated by taking

significantly associated factor variables from previous studies that

were conducted in Ethiopia and elsewhere (20, 22, 30, 43) by using

Epi Info version 7 software via the cross-sectional study option, as

shown in Table 2.

As shown in Table 2, most of the calculated sample sizes regarding

the associated risk factor variables (the second objective of this study)

were smaller than the sample size calculated regarding the first

objective of this study, equal to 570. However, the sample sizes

calculated regarding the age and occupation of the male partners

equal to 735 and 610, respectively, were larger than the sample size

calculated regarding the first objective of this study (Table 2).

Accordingly, the sample size calculated based on the age of the

male partner (equal to 735) was assumed to be optimal for both

objectives of this study. Finally, an estimated nonresponse rate of

10% was considered (i.e., 735 × 0.10 = 73.5≈ 74), and the final

sample size determined for the present study was equal to 735 +

74 = 809 women of reproductive age.
2.7. Sampling procedure

In this study, a stratified multistage sampling technique was

applied. In the first stage, kebeles (primary sampling units) were

selected randomly by a lottery method. At this stage, all of the 14

kebeles in the town were stratified into urban and rural kebeles to

have an unbiased allocation of samples between the two localities.

After that, nearly half of the kebeles in each of the two localities,

which means four of the nine urban kebeles and two of the five

rural kebeles, were selected randomly by the lottery method.

In the second stage, households (secondary sampling units) were

selected by a systematic random sampling method among the

households in each of the six eligible kebeles. At this stage, the list of

residents in the respective kebele was used as a sampling frame, while a

sampling interval “K” was calculated by dividing the number of total

households available in a given kebele by the sample size allotted for

the kebele.

Finally, one ever-partnered woman of reproductive age was

selected per household. In the cases of households where two or

more ever-partnered women of reproductive age were available,

one of the available ever-partnered women of reproductive age was

selected randomly by the lottery method using rolled sheets of

“zeros” and “one.” However, in the cases of households where no

ever-partnered woman of reproductive age was available, data

collectors moved to the next (+1) household until they arrived at a

household where an eligible woman was available.
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TABLE 2 Sample size calculation based on factor variables to assess IPV prevalence among women of reproductive age during the COVID-19 pandemic in
Debre Berhan, 2021 G.C.

Variables CI Power Unexposed:
exposed ratio

IPV prevalence
in exposed

IPV prevalence
in unexposed

OR Sample size

Women-related factors

Age 95 80 0.08 33.2% 7.7% 5.95 380

Occupation 95 80 0.31 45.2% 30.8 1.85 511

Education 95 80 0.48 26.5% 12.7% 2.47 324

Pregnancy status 95 80 5.25 87.2% 28.1% 17.4 40

Acceptance of IPV 95 80 0.49 45.6% 21.4% 3.08 143

Relationship status 95 80 7.68 66.1% 33.8% 3.81 174

Male partner-related factors

Age 95 80 0.89 30.9% 21.7% 1.61 735

Occupation 95 80 1.89 28.9% 40.1% 1.65 610

Education 95 80 2.4 47.3% 32.9% 1.83 427

Alcohol use 95 80 0.85 53.3% 19% 4.87 64

Smoking 95 80 0.05 82.1% 35.1% 8.5 118

CI, confidence interval; OR, odds ratio; IPV, intimate partner violence.
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Above all, to ensure an unbiased allotment of samples between

rural and urban localities and within the selected kebeles in each

locality, numbers of final study units (women of reproductive age)

were allotted proportionally to size. Accordingly, using the outlined

sampling procedure explained thus far in the text and depicted in

the diagram presented beneath, a total of 809 ever-partnered women

of reproductive age were enrolled for the present study (Figure 1).
2.8. Data collection technique and procedure

Data collection was carried out by using a structured

questionnaire set concerning intimate partner violence and the

associated factors. The types of intimate partner violence were

classified into physical, sexual, and emotional violence, and queries
FIGURE 1

Conceptual framework for factors affecting intimate partner violence against w
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conforming to each type of violence were prepared based on the

WHO instrument on violence against women (5). To assess the

associated factors, questions regarding women-related, male

partner-related, and family-related variables were prepared in line

with the conceptual framework outlined in advance (Figure 2).

Finally, each participant ever-partnered woman of reproductive age

was asked to complete the questionnairewith the necessary information,

either administered by herself or with the help of an interviewer, in

accordance with her education status and preference for the procedure.
2.9. Variables of the study

2.9.1. Dependent variables
Ø The dependent variable for the present study was any type of IPV.
omen of reproductive age.
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2.9.2. Independent variables
Ø Independent variables for the present study are as follows:

• Women-related factors: Age, education, occupation, own income,

relationship status, religion, access to media (TV/radio),

pregnancy status, and acceptance of IPV.

• Male partner-related factors: Age, education, occupation, own

income, religious belief (level of attitude rated by the woman),

alcohol consumption habit, and smoking habit.

• Family-related factors: Family size, number of children, presence

of extended family, and monthly family income.

2.10. Operational definitions

• Acceptance of IPV: It refers to the attitude or principle of a

woman toward the cultural or societal thought of “intimate

partner violence is acceptable.”

• Emotional violence: It refers to verbal acts such as insults,

belittling, humiliation, intimidation like destroying things,

threats of harm, and threats to take away children (5).

• Extended family: It includes any family member other than the

biological (adopted) children of the couple, such as

grandparents, parents, uncles, aunts, sisters, brothers, or relatives

of the male partner or the woman (47).

• Intimate partner violence absent: A woman has not experienced

all of the three types of violence (i.e., physical, sexual, and
FIGURE 2

Schematic representation of the sampling procedure of ever partnered women
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emotional violence) by her intimate partner during the COVID-

19 pandemic (i.e., from March 20, 2020, until the data

collection period) (5).

• Intimate partner violence present: A woman has experienced at

least one of the three types of violence (i.e., physical, sexual, and

emotional violence) by her intimate partner during the COVID-

19 pandemic (i.e., from March 20, 2020, until the data

collection period) (5).

• Intimate partner violence: Any form of physical, sexual, and

emotional violence against women by an intimate partner (5).

• Intimate partner: The male partner of the woman in a couple,

either her husband (legal or illegal), a fiancée, a boyfriend, or

any male sexual partner, who cohabits with the woman (5).

• Physical violence: It refers to any of the acts such as slapping,

hitting, kicking, and beating against the victim woman by her

intimate partner (5).

• Presence of own income: The presence of any regular means of

income belonging to each individual in a couple (i.e., the

woman and the male partner each) (43).

• Religious belief of male partner: It refers to the level of attitude

or principle of the male partner toward religious faiths, which was

measured as rated by the mouth of the woman in rating words,

such as weak, medium, and strong.

• Sexual violence: It refers to acts including forced sexual

intercourse and other forms of sexual bullying against the

victim woman by her intimate partner (5).
of reproductive age in Debre Berhan town.
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TABLE 3 Sociodemographic characteristics of the study participant women
and their male partners and families in Debre Berhan, Ethiopia, 2021 (n= 796).

Variable Category Frequency Percentage

Age of woman (years) 18–28 332 41.7
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2.11. Data quality control

To ensure data quality, training was given to data collectors and

supervisors for 1 day. The questionnaire was administered in

Amharic (native language). Before the actual data collection, the

questionnaire was tested by taking 5% of the total sample size

among women of reproductive age in Debre Sina town. On-spot

checks, re-interviewing, and checking completed questionnaires

and quality of recordings were done via daily supervision by field

supervisors. In addition, training was given to all data collectors

and supervisors for 2 days before the actual data collection.

29–38 368 46.2

39–45 96 12.1

Woman education No formal education 115 14.4

Primary education 216 27.1

Junior education 145 18.2

Secondary education 139 17.5

Diploma and above 181 22.7

Woman occupation Farmer 14 1.8

Manual worker 87 10.9

Housewife 335 42.1

Trader/Pettit-trade 210 26.4

Govt./NGO employee 150 18.8

Woman religion Orthodox 622 78.1

Muslim 126 15.8

Others 48 6.0

Relationship status Married 584 73.4

Unmarried 212 26.6

Residence Rural kebeles 115 14.4

Urban kebeles 681 85.6
2.12. Data processing and analysis

Data were entered in Epi.Data Version 4.2 software, while further

statistical analyses were done using Statistical Package for Social

Sciences (SPSS) version 24. Descriptive statistics were used to

describe the prevalence of IPV and sociodemographic characteristics

of the study participants in percentages and frequencies. A binary

logistic regression model, with bivariate and multivariate analyses,

was used to verify the association of each independent variable with

the dependent variable.

In the modeling process, first, bivariate logistic regression analysis was

performed to detect the association of each independent variable with the

dependent variable using a crude odds ratio (COR), 95% confidence

interval (CI), and P-value. Then, all independent variables with P-

values≤ 0.25 in the bivariate analysis were selected and entered in the

multivariate logistic regression analysis, while independent variables

suspected for collinearity/multicollinearity (coefficients = 0.8) with other

variables were excluded (70). Finally, in the multivariate logistic

regression analysis, the strength of associations of each independent

variable with the dependent variable was verified using an adjusted odds

ratio (AOR) and 95% CI. Associations were declared significant at P-

value < 0.05.
Age of male partner
(years)

20–30 246 30.9

31–40 402 50.5

41–68 148 18.6

Male partner education No formal education 77 9.7

Primary education 199 25.0

Junior education 123 15.5

Secondary education 149 18.7

Diploma and above 248 31.2

Male partner occupation Farmer 71 8.9
2.13. Ethical consideration

Ethical clearance and approval were obtained from the Institutional

Review Board of the Institute of Health Science and Medicine, College of

Health Science, Debre Berhan University, which was further

communicated to zonal and town health departments/offices and to the

selected Kebele administrations. Verbal consent was obtained from each

participant woman. The names of the study participants were not taken,

all the necessary data were collected and registered based on unique codes

ofwomengivenby the study, and thusall informationwaskept confidential.

Manual worker 182 22.9

Trader/Pettit-trade 227 28.5

Govt./NGO employee 316 39.7

Family size 3 and below 265 33.3

4–5 300 37.7

6 and above 231 29.0

Presence of children Yes 676 84.9

No 120 15.1
3. Results

3.1. Sociodemographic characteristics of the
study participants

A total of 796 women successfully participated in the study, giving

a response rate of 98.4%. Of the 796 study participant women, 332

(41.7%), 368 (46.2%), and 96 (12.1%) were in the age groups of
Frontiers in Global Women’s Health 06
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18–28, 29–38, and 39–45 years, respectively. The age of the male

partners of the study participant women ranged from 20 to 68

years. About 115 (14.4%) of women and 77 (9.7%) of male partners

were illiterate. The majority of the study participant women (584,
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73.4%) were married, 676 (84.9%) had at least one child, and 681

(85.6%) were living in urban kebeles (Table 3).
3.2. Prevalence of intimate partner violence
in the study participants

Among the 796 study participant women of reproductive age in

Debre Berhan, 337 (42.3%) were experiencing at least one type of

violence by an intimate partner during the COVID-19 pandemic

(Table 4). The prevalence of any form of intimate partner violence

in women of reproductive age during the COVID-19 pandemic was

38.3% (44) among women living in rural kebeles and 43% (293)

among women living in urban kebeles (Table 4). Also, the overall

prevalence of each of the three types of violence, psychological,

physical, and sexual violence, in the study participant women of

reproductive age in Debre Berhan during the COVID-19 pandemic

was 35.3% (281), 15.3% (122), and 15.2% (121), respectively (Table 4).

Regarding co-occurrence of two or more types of violence, about

72 (9%) of the study participant women were experiencing

psychological and physical violence, 27 (3.4%) were experiencing
TABLE 4 Prevalence of intimate partner violence in women of reproductive ag

Type of violence Total No. (%)

Psychological violence only 139 (17.5)

Physical violence only 5 (0.6)

Sexual violence only 49 (6.2)

Psychological + physical violence 72 (9.0)

Psychological + sexual violence 27 (3.4)

Physical + sexual violence 2 (0.3)

Psychological + physical + sexual violence 43 (5.4)

Overall psychological violence 281 (35.3)

Overall physical violence 122 (15.3)

Overall sexual violence 121 (15.2)

Any IPV (at least one type of IPV) present 337 (42.3)

No IPV present 459 (57.7)

IPV, intimate partner violence.

FIGURE 3

Repetition of IPV experienced by the study participant women of reproductive a
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psychological and sexual violence, 2 (0.3%) were experiencing

physical and sexual violence, and 43 (5.4%) of the study participants

were experiencing all types of violence (psychological, physical, and

sexual violence) by an intimate partner during the COVID-19

pandemic (Table 4). However, about 193 (24.3%) of the study

participants of reproductive age were experiencing only one type of

violence (Table 4). In more detail, about 139 (17.5%) of the study

participants were experiencing only psychological violence, 5 (0.6%)

were experiencing only physical violence, and 49 (6.2%) were

experiencing only sexual violence by intimate partners (Table 4).

Regarding violence repetition on each participant woman across

the depth of the study during the pandemic era, among the total of

337 participant women who were experiencing at least one type of

IPV, 16 (4.7%) were experiencing violence three and more times,

60 (17.8%) of them were experiencing two times, and the

remaining 261 (77.4%) women were experiencing violence only

once in the 14 months this study has addressed (Figure 3).

The trend of at least one type of IPV among the study participant

women of reproductive age over the 14 months prior to the data

collection during the pandemic varied considerably (Figure 4). In

the first 3 months of the pandemic, the occurrence of IPV had an
e in Debre Berhan, Ethiopia, 2021 (n = 796).

Residence kebeles P-value

Rural No. (%) Urban No. (%)

22 (19.1) 117 (17.2) 0.621

0 (0.0) 5 (0.7) 0.025

4 (3.5) 45 (6.6) 0.110

10 (8.7) 62 (9.1) 0.886

2 (1.7) 25 (3.7) 0.172

0 (0.0) 2 (0.3) 0.157

6 (5.2) 37 (5.4) 0.924

40 (34.8) 241 (35.4) 0.900

16 (13.9) 106 (15.6) 0.638

12 (10.4) 109 (16.0) 0.080

44 (38.3) 293 (43.0) 0.332

71 (61.7) 388 (57.0) 0.332

ge in Debre Berhan town, 2021.
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FIGURE 4

Trend of IPV over the fourteen months prior to the data collection among women of reproductive age in Debre Berhan town, Ethiopia, 2021.
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increasing trend, with 116 of the total 337 victims experiencing it in

May 2020, and the least occurrences of 1 case of IPV occurred during

March and April 2021 (Figure 4).
3.3. Associated risk factors for intimate
partner violence against women

3.3.1. Bivariate logistic regression analysis of
associated factors for IPV

The bivariate logistic regression analysis results of the woman-

related factors of IPV among the study participant women of

reproductive age in Debre Berhan revealed that variables such as

the age, education status, own income, and attitude of the woman

toward the acceptability of IPV were significantly associated with

the presence of any IPV. In addition, according to the bivariate

logistic regression analysis results of the male partner-related

associated factors, the age, education status, occupation, religious

belief, and alcohol-drinking and smoking habits of the male

partner showed statistically significant association with the

presence of any IPV (Table 6).

In addition to the bivariate logistic regression analyses

presented above, a multivariate logistic regression analysis was
Frontiers in Global Women’s Health 08
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done for the selected association factor variables for IPV with

P-values ≤ 0.25 in the bivariate analysis. Accordingly, the

multivariate logistic regression analysis showed that the

woman-related factor variables, such as woman’s education

status of no formal education, primary education, and junior

education, showed significant association with the presence of

any IPV as evidenced in the results from the AOR with 95%

CI with P-values of less than 0.001 (AOR = 3.66, 95% CI:

1.91–6.98; AOR = 3.52, 95% CI: 2.04–6.07; and AOR = 3.35,

95% CI: 1.87–6.02), respectively (Tables 5, 8). As well, the

risk factor variables such as woman’s own income (AOR =

1.78; 95% CI: 1.24–2.56; P-value < 0.001), with woman’s

attitude on IPV acceptance (AOR = 4.02; 95% CI: 1.33–12.14;

P-value < 0.05), showed significant association with the

presence of any IPV (Table 8).

Likewise, the multivariate logistic regression analysis results

showed that the male partner-related factor variables such as lack

of formal education (AOR = 3.06; 95% CI: 1.53–6.14; P-value <

0.001), weak (AOR = 4.17; 95% CI: 1.45–12.03; P-value < 0.001)

and medium levels of religious belief (AOR = 1.64; 95% CI: 1.13–

2.39; P-value < 0.05), alcohol-drinking habit of the male partner

(AOR = 5.91; 95% CI: 4.03–8.67; P-value < 0.001), and smoking

habit (AOR = 2.04; 95% CI: 1.10–3.77; P-value < 0.05) of the male
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TABLE 5 Bivariate logistic regression analysis of the association of woman-related factors with IPV among women of reproductive age in Debre Berhan town,
2021 (n = 796).

Variable Category Any IPV COR (95% CI) P-value

No Fr (%) Yes Fr (%)

Age of woman (years) 18–28 209 (63.0) 123 (37.0) 0.42 (0.27–0.67) 0.000

29–38 210 (57.1) 158 (42.9) 0.54 (0.34–0.85) 0.008

39-45 40 (41.7) 56 (58.3) 1

Woman education No formal education 44 (38.3) 71 (61.7) 7.24 (4.25–12.33) 0.000

Primary education 97 (44.9) 119 (55.1) 5.50 (3.46–8.74) 0.000

Junior education 75 (51.7) 70 (48.3) 4.19 (2.54–6.89) 0.000

Secondary education 95 (68.3) 44 (31.7) 2.08 (1.24–3.49) 0.006

Diploma and above 148 (81.8) 33 (18.2) 1

Woman occupation Farmer 9 (64.3) 5 (35.7) 0.73 (0.23–2.27) 0.583

Manual worker 46 (52.9) 41 (47.1) 1.17 (0.69–1.98) 0.571

Housewife 188 (56.1) 147 (43.9) 1.02 (0.69–1.51) 0.911

Trader/Pettit-trade 131 (62.4) 79 (37.6) 0.79 (0.52–1.21) 0.276

Govt./NGO emp. 85 (56.7) 65 (43.3) 1

Woman religion Others 30 (62.5) 18 (37.5) 0.85 (0.46–1.55) 0.590

Muslim 65 (51.6) 61 (48.4) 1.32 (0.90–1.94) 0.152

Orthodox 364 (58.5) 258 (41.5) 1

Residence Rural kebeles 71 (61.7) 44 (38.3) 0.82 (0.55–1.23) 0.339

Urban kebeles 388 (57.0) 293 (43.0) 1

Relation status Unmarried 118 (55.7) 94 (44.3) 1.12 (0.81–1.54) 0.491

Married 341 (58.4) 243 (41.6) 1

Woman has own income No 203 (51.8.) 189 (41.2) 1.61 (1.21–2.14) 0.001

Yes 256 (63.4) 148 (36.6) 1

Woman access to media No 33 (50.8) 32 (49.2) 1.35 (0.82–2.25) 0.242

Yes 426 (58.3) 305 (41.7) 1

Pregnancy status Pregnant 58 (55.2) 47 (44.8) 1.12 (0.74–1.69) 0.589

Not pregnant 401 (58.0) 290 (42.0) 1

Woman attitude on IPV Acceptable 6 (24.0) 19 (76.0) 4.51 (1.78–11.42) 0.001

Not acceptable 453 (58.8) 328 (41.2) 1

IPV, intimate partner violence; COR, crude odds ratio; CI, confidence interval.
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partner showed significant association with the presence of any IPV

(Tables 6, 8).

Regarding the family-related risk factor variables, the

multivariate logistic regression analysis results showed that the

family size of four to five members (AOR = 1.73; 95% CI: 1.03–

2.92; P-value < 0.05) and family size of more than five members

(AOR = 1.83; 95% CI: 1.01–3.39; P-value < 0.05) showed significant

association with the presence of any IPV (Tables 7, 8). In contrast,

factors such as the age of the woman, the age of the male partner,

occupation of the male partner, and the presence of children did

not show significant association with the presence of any IPV,

considering P-values of < 0.05, regardless of the level of association

each of these variables showed in the bivariate analysis (Tables 7, 8).
Frontiers in Global Women’s Health 09
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3.3.2. Analysis of risk factors associated with each of
the three types of violence

In addition to the analyses of the risk factors associated with the

presence of any IPV (at least one of the three types of violence) as

presented above, the present study also attempted to analyze risk

factors associated with each of the three types of violence

psychological, physical, and sexual violence separately. Similar

statistical procedures were applied. The separate analysis results are

explicitly presented in the supplementary annex 5.

At the same time, analysis results for the factors that had

significant association with each type of violence are presented in

the text and a table herewith. Accordingly, the education status of

women below a diploma, a woman with the occupation of farmer
frontiersin.org
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TABLE 6 Bivariate logistic regression analysis of the association of male partner-related factors with IPV among women of reproductive age in Debre Berhan,
2021 (n = 796).

Variable Category Any IPV COR (95% CI) P-value

No Fr (%) Yes Fr (%)

Age of male partner (years) 20–30 154 (62.6) 92 (37.4) 0.54 (0.36–0.81) 0.003

31–40 235 (58.5) 167 (41.5) 0.64 (0.44–0.93) 0.020

41– 68 70 (47.3) 78 (52.7) 1

Male partner education No formal education 25 (32.5) 52 (67.5) 5.08 (2.93–8.81) 0.000

Primary education 90 (45.2) 109 (54.8) 2.96 (2.00–4.38) 0.000

Junior education 73 (59.3) 50 (40.7) 1.67 (1.07–2.63) 0.026

Secondary education 95 (63.8) 54 (36.2) 1.39 (0.90–2.14) 0.136

Diploma and above 176 (71.0) 72 (29.0) 1

Male partner occupation Farmer 37 (52.1) 34 (47.9) 1.61 (0.96–2.70) 0.074

Manual worker 93 (51.1) 89 (48.9) 1.67 (1.16–2.42) 0.006

Trader/Pettit-trade 128 (56.4) 99 (43.6) 1.35 (0.95–1.92) 0.090

Govt./NGO employee 201 (63.6) 115 (36.4) 1

Male partner own income No 23 (46.9) 26 (53.1) 1.59 (0.89–2.83) 0.119

Yes 436 (58.4) 311 (41.6) 1

Religious belief of the male partner Weak 7 (23.3) 23 (76.7) 7.36 (3.04–17.78) 0.000

Medium 255 (53.0) 226 (47.0) 1.98 (1.46–2.70) 0.000

Strong 197 (69.1) 88 (30.9) 1

Alcoholic habit of the male partner Yes 77 (28.8) 190 (71.2) 6.41 (4.63–8.88) 0.000

No 382 (72.2) 147 (27.8) 1

Smoking habit of the male partner Yes 20 (24.4) 62 (75.6) 4.95 (2.92–8.38) 0.000

No 439 (61.5) 275 (38.5) 1

IPV, intimate partner violence; COR, crude odds ratio; CI, confidence interval.
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and housewife, a woman with no own income, a woman with the

thought that IPV is acceptable, a male partner without formal

education, and a male partner with alcohol-drinking habit were

significant predictors of psychological violence (Table 9).

Likewise, a woman with an education below diploma, a woman

without income, and male partners with alcohol-drinking and

smoking habits were the significant predictors of physical violence

(Table 9). Also, a woman with junior education, no own income,

thought of IPV as acceptable, and no access to media, male

partners without formal education, strong religious beliefs, and

smoking habits, and larger family sizes were the main predictors of

sexual violence (Table 9).
4. Discussion

Investigation of the prevalence of IPV in women of reproductive

age and associated factors in various localities of a given country,

particularly during emergencies, including pandemics, is vital for

intervention strategies. Accordingly, the present study assessed the

prevalence of IPV in women of reproductive age and associated

factors in Debre Berhan during the COVID-19 pandemic.
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The present study revealed a high overall prevalence of IPV

(42.3%) in the study participant women of reproductive age in

Debre Berhan during the COVID-19 pandemic. This figure was

significantly higher than the overall prevalence of IPV (24.6%)

revealed by a previous study conducted in Aksum town, Ethiopia,

during the COVID-19 pandemic (20). This finding was also

significantly higher compared with 29%, 30%, 37.1%, and 37.5%

lifetime prevalence of IPV in women of reproductive age reported

in the Amhara region (29), nationwide (30), Debre Tabor town

(47), and in the Tigray district (22), respectively, before the

pandemic. The present finding was equivalent to the overall IPV

prevalence of 40%–50% in Brazil during the COVID-19 pandemic

(25), 48% lifetime IPV prevalence in Saudi Arabia (43), and

40.9%–45.2% in Zimbabwe (46). The disparities observed in the

overall prevalence of IPV among studies might be due to variations

in sociodemographic characteristics of the study participant

women, education status of the male partners, addiction status of

the male partner, family-related risk factors, duration of data

collection periods, and variations in reactions of the communities

to the pandemic.

In addition, the present study revealed the highest prevalence of

psychological violence (35.3%) among all three forms of IPV,
frontiersin.org
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TABLE 7 Bivariate logistic regression analysis of the association of family-related factors with IPV among women of reproductive age in Debre Berhan, 2021
(n = 796).

Variable Category Any IPV COR (95% CI) P-value

No Fr (%) Yes Fr (%)

Family size ≤3 179 (67.5) 86 (32.5) 1

4–5 167 (55.7) 133 (44.3) 1.66 (1.18–2.34) 0.004

≥ 6 113 (48.9) 118 (51.1) 2.17 (1.51–3.13) 0.000

Presence of children Yes 372 (55.0) 304 (45.0) 2.15 (1.40–3.31) 0.000

No 87 (72.5) 33 (27.5) 1

Number of children None 87 (72.5) 33 (27.5) 1

Single 128 (64.3) 71 (35.7) 1.46 (0.89–2.40) 0.132

2–4 238 (51.5) 224 (48.5) 2.48 (1.60–3.85) 0.000

≥5 6 (40.0) 9 (60.0) 3.96 (1.31–11.98) 0.015

Extended family living together Present 211 (54.5) 176 (45.5) 1.29 (0.97–1.70) 0.081

Not present 248 (60.6) 161 (39.4) 1

Monthly family income in ETB ≤1,000 67 (56.8) 51 (43.2) 0.76 (0.34–1.70) 0.505

1,001–3,500 175 (59.3) 120 (40.7) 0.69 (0.32–1.46) 0.326

3,501–6,000 138 (58.2) 99 (41.8) 0.72 (0.34–1.54) 0.392

6,001–10,000 64 (55.2) 52 (44.8) 0.81 (0.36–1.82) 0.613

>10,000 15 (50.0) 15 (50.0) 1

IPV, intimate partner violence; COR, crude odds ratio; CI, confidence interval; ETB, Ethiopian birr.
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followed by physical (15.3%) and sexual (15.3%) violence. Regarding

the ranks within the three types of violence, the present study finding

was consistent with results from previous studies conducted in

Ethiopia and elsewhere (15, 20, 43). Concerning the prevalence of

each of the three types of violence, psychological, physical, and

sexual violence, the present study found higher prevalence of IPV

in each of the respective types of violence than those revealed by a

study done in Aksum town, Ethiopia (20) and a study conducted

in Vitória, State of Espírito Santo, Brazil (15). In contrast to the

present findings of the prevalence of each of the three types of

IPV, higher lifetime prevalence of psychological (48.5%), physical

(34.8%), and sexual (16.8%) violence was reported by a study done

in Saudi Arabia before the COVID-19 pandemic (43).

In addition to the understanding of the overall prevalence of any

IPV and each of the three types of violence, a systematic investigation

of the significant factors associated with the presence of IPV is

fundamental for enhanced intervention strategies. For that reason,

the present study also tried to assess the factors associated with the

presence of any IPV (at least one type of violence).

According to the results of the present study, the women-related

factors such as woman’s education status, own income, and attitude

toward acceptance of IPV were strongly associated with the presence

of any IPV among women of reproductive age in Debre Berhan.

The chance of having at least one type of IPV was about 3.7 times

higher in women who have no formal education, 3.5 times higher in

women who have primary education, and 3.4 times higher in women

who have junior education compared with the women who have a

diploma or above. The present finding on the significant

association of lower education status of a woman with the presence
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of IPV was consistent with the findings of previous studies done in

several parts of Ethiopia (29, 30, 48) and elsewhere (15). This

might be due to the lower awareness of less educated women to

refuse IPV and guard themselves by the law or other ways.

Regarding the other woman-related factors that showed

significant association with the presence of any IPV among the

present study participants, the likelihood of experiencing at least

one type of IPV was about 1.8 times higher among women who

reported they lacked income compared with the women who

reported having their own income. The present finding on the

significant association of the lack of own income of women with

the presence of any IPV was consistent with the findings of

previous studies done in Ethiopia (30), Zimbabwe (46), and Brazil

(15). This might be due to the fact that women who are

economically dependent on male partners or are not self-reliant

have insufficient capacity to defend themselves from such troubles.

The attitude of women regarding the acceptability of IPV is the

most important women-related risk factor that showed a strong

significant association with the presence of any IPV. Given that,

the chance of experiencing at least one type of IPV was about four

times higher among women who reported IPV as acceptable

compared with those women who reported IPV as not acceptable.

This finding was in agreement with the findings of previous studies

conducted on women in Ofla district (22), Debre Tabor town,

Ethiopia (66), and Uganda (65). This might be related to the fact

that women who think IPV is acceptable are less likely to refuse

violence against them by male partners, which might further

enable male partners to view the violence they do against women

partners as a normal act rather than a taboo.
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TABLE 8 Bivariate and multivariate logistic regression analysis of the
association of selected risk factors with IPV among women of
reproductive age in Debre Berhan, 2021 (n = 796).

Variable Category OR (95% CI)

Crude Adjusted

Age of woman (years) 18–28 0.42 (0.27–0.67)** 0.88 (0.38–2.04)

29–38 0.54 (0.34–0.85)** 0.90 (0.44–1.82)

39–45 1 1

Woman education No formal education 7.24 (4.25–12.33)
**

3.66 (1.91–6.98)**

Primary education 5.50 (3.46–8.74)** 3.52 (2.04–6.07)**

Junior education 4.19 (2.54–6.89)** 3.35 (1.87–6.02)**

Secondary education 2.08 (1.24–3.49)** 1.79 (0.97–3.28)

Diploma and above 1 1

Woman has own
income

No 1.61 (1.21–2.14)** 1.78 (1.24–2.56)**

Yes 1 1

Woman access to
media

No 1.35 (0.82–2.25) 0.98 (0.51–1.88)

Yes 1 1

Woman attitude on
IPV

Acceptable 4.51 (1.78–11.42)
**

4.02 (1.33–12.14)*

Not acceptable 1 1

Age of the male
partner (years)

20–30 0.54 (0.36–0.81)** 1.03 (0.48–2.21)

31–40 0.64 (0.44–0.93)* 0.88 (0.48–1.61)

41-68 1 1

Male partner
education status

No formal education 5.08 (2.93–8.81)** 3.06 (1.53–6.14)**

Primary education 2.96 (2.00–4.38)** 1.46 (0.85–2.50)

Junior education 1.67 (1.07–2.63)* 0.93 (0.51–1.68)

Secondary education 1.39 (0.90–2.14) 0.91 (0.52–1.61)

Diploma and above 1 1

Male partner
occupation

Farmer 1.61 (0.96–2.70) 0.50 (0.24–1.02)

Manual worker 1.67 (1.16–2.42)** 0.95 (0.56–1.62)

Trader/Pettit-trade 1.35 (0.95–1.92) 0.76 (0.48–1.22)

Govt./NGO
employee

1 1

Male partner has own
income

No 1.59 (0.89–2.83) 1.82 (0.85–3.92)

Yes 1 1

Religious belief of the
male partner

Weak 7.36 (3.04–17.78)
**

4.17 (1.45–12.03)
**

Medium 1.98 (1.46–2.70)** 1.64 (1.13–2.39)*

Strong 1 1

Alcohol habit of the
male partner

Yes 6.41 (4.63–8.88)** 5.91 (4.03–8.67)**

No 1 1

Smoking habit of the
male partner

Yes 4.95 (2.92–8.38)** 2.04 (1.10–3.77)*

No 1 1

Family size 3 and below 1 1

4–5 1.66 (1.18–2.34)** 1.73 (1.03–2.92)*

6 and above 2.17 (1.51–3.13)** 1.85 (1.01–3.39)*

Presence of children Yes 2.15 (1.40–3.31)** 1.39 (0.74–2.61)

No 1 1

(continued)

TABLE 8 Continued

Variable Category OR (95% CI)

Crude Adjusted

Number of childrena No child 1 —

Single child 1.46 (0.89–2.40) —

2–4 children 2.48 (1.60–3.85)** —

≥5 children 3.96 (1.31–11.98)* —

Extended family living
together

Present 1.29 (0.97–1.70) 1.05 (0.70–1.59)

Not present 1 1

IPV, intimate partner violence; OR, odds ratio; CI, confidence interval.
aVariable(s) not included in the multivariate analysis due to collinearity with other

variable(s).

*Significant at P < 0.05; **Significant at P < 0.01.
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In the same way, the present study revealed the male partner-

related risk factor variables, such as low educational status, poor

religious beliefs, alcohol consumption, and smoking habit of male

partners, were significantly associated with the presence of any IPV.

The odds of having at least one type of IPV were about 3.1 times

higher in women whose partners have no formal education than

women whose male partners have a diploma or above. The present

finding regarding the significant association of lower education

status of male partners with the presence of IPV against women

was in harmony with the findings of previous studies done in

Brazil (15, 67), Sudan (45), and Ethiopia (29). This might be due

to a poorer tendency to handle conditions that may lead to

violence among less educated male partners.

The likelihood of experiencing at least one type of IPV was about

4.2 times and 1.6 times higher in women whose male partners have

weak and medium levels of religious beliefs, respectively, compared

to women whose male partners have strong religious beliefs. Even

if there are theoretical frames that showed the connection between

the level of religious beliefs with the attitude of male partners

toward taking violent actions against women, empirical evidence

reporting the significance of the association of the variable with the

occurrence of IPV is rare.

The chance of experiencing at least one type of IPV among

women whose male partners have alcohol consumption habits was

about 5.9 times higher than women whose male partners are

nonalcoholic. The present study finding on the significant

association of alcohol consumption habits of male partners with

the presence of IPV against women was consistent with previous

studies done in Brazil (15, 67), Nigeria (31), Sudan (45), and

different parts of Ethiopia (22, 29, 48).

The odds of having at least one type of IPV in women whose

male partners have smoking habits were about two times higher

than their counterparts. The present finding on the significant

association of the smoking habit of male partners with the

presence of IPV against women was consistent with the finding

of a previous study done elsewhere (67). The significant

associations of the above drug use habits of male partners with

the presence of any IPV can be explained by the effect the

chemicals in the aforesaid drugs can cause on the functioning of

the brain of users and by the social and economic consequences

of drug addiction.
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TABLE 9 Bivariate and multivariate logistic regression analyses of the association of factors with each type of IPV among women of reproductive age in Debre
Berhan, 2021 (n = 796).

Variable Category Violence P-value COR (95%CI) P-value AOR (95% CI)

No Yes

Psychological violence

Woman education No formal education 59 56 0.000 5.66 (3.25–9.84) 0.001 3.26 (1.66–6.38)

Primary education 109 107 0.000 5.85 (3.57–9.59) 0.000 4.92 (2.73–8.87)

Junior education 89 56 0.000 3.75 (2.20–6.39) 0.000 3.28 (1.76–6.13)

Secondary education 103 36 0.011 2.08 (1.19–3.66) 0.028 2.07 (1.08–3.96)

Diploma and above 155 26 1 1

Woman occupation Farmer 13 1 0.066 0.15 (0.02–1.14) 0.001 0.02 (0.01–0.20)

Labor worker 51 36 0.303 1.33 (0.77–2.29) 0.052 0.47 (0.22–1.01)

Housewife 213 122 0.710 1.08 (0.72–1.62) 0.004 0.38 (0.20–0.74)

Trader/petit-trade 140 70 0.792 0.94 (0.61–1.47) 0.373 0.77 (0.44–1.36)

Govt./NGO employee 98 52 1 1

Woman has own income No 280 124 0.006 1.51 (1.13–2.02) 0.000 2.79 (1.71,4.56)

Yes 235 157 1 1

Male partner education No formal education 34 43 0.000 3.56 (2.09–6.06) 0.033 2.13 (1.06–4.28)

Primary education 109 90 0.000 2.33 (1.56–3.46) 0.639 1.14 (0.66–1.99)

Junior education 86 37 0.432 1.21 (0.75–1.95) 0.316 0.73 (0.39–1.35)

Secondary education 103 46 0.317 1.26 (0.80–1.97) 0.427 0.79 (0.43–1.42)

Diploma and above 183 65 1 1

Alcohol habit of the male partner Yes 98 169 0.000 6.42 (4.64–8.88) 0.000 6.31 (4.30–9.27)

No 417 112 1 1

Physical violence

Woman education No formal education 92 23 0.000 8.80 (3.24–23.91) 0.007 4.49 (1.52–13.31)

Primary education 169 47 0.000 9.79 (3.80–25.21) 0.001 5.66 (2.05–15.65)

Junior education 117 28 0.000 8.42 (3.16–22.44) 0.001 6.17 (2.15–17.70)

Secondary education 120 19 0.001 5.57 (2.03–15.33) 0.002 5.44 (1.85–16.00)

Diploma and above 176 5 1 1

Woman has own income No 323 69 0.080 1.42 (0.96–2.09) 0.020 1.76 (1.09–2.84)

Yes 351 53 1 1

Alcohol habit of the male partner Yes 177 90 0.000 7.90 (5.09–12.24) 0.000 5.58 (3.46–8.99)

No 497 32 1 1

Smoking habit of the male partner Yes 42 40 0.000 7.34 (4.50–11.99) 0.000 4.46 (2.51–7.95)

No 632 82 1 1

Sexual violence

Woman education No formal education 87 28 0.000 4.53 (2.20–9.35) 0.194 1.77 (0.76–4.17)

Primary education 180 36 0.003 2.82 (1.42–5.59) 0.377 1.43 (0.65–3.13)

Junior education 115 30 0.000 3.67 (1.81–7.47) 0.005 3.19 (1.42–7.14)

Secondary education 124 15 0.188 1.70 (0.77–3.77) 0.447 1.41 (0.58–3.44)

Diploma and above 169 12 1 1

Woman has own income No 355 49 0.015 1.63 (1.10–2.42) 0.001 2.21 (1.37–3.57)

(continued)
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TABLE 9 Continued

Variable Category Violence P-value COR (95%CI) P-value AOR (95% CI)

No Yes

Yes 320 72 1 1

Woman access to media No 47 18 0.004 2.34 (1.31–4.18) 0.007 2.83 (1.33–6.02)

Yes 628 103 1 1

Attitude of women toward IPV Acceptable 13 12 0.000 5.61 (2.49–12.61) 0.000 7.35 (2.76–19.62)

Not acceptable 662 109 1 1

Male partner education No formal education 50 27 0.000 7.34 (3.72–14.47) 0.000 4.90 (2.13–11.25)

Primary education 162 37 0.000 3.10 (1.69–5.70) 0.387 1.40 (0.65–3.02)

Junior education 105 18 0.018 2.33 (1.16–4.70) 0.759 1.14 (0.50–2.60)

Secondary education 127 22 0.012 2.35 (1.21–4.60) 0.419 1.39 (0.63–3.08)

Diploma and above 231 17 1 1

Religious belief of the male partner Weak 19 11 0.000 6.92 (2.93–16.37) 0.018 3.41 (1.24–9.37)

Medium 393 88 0.000 2.68 (1.64–4.38) 0.001 2.46 (1.42–4.29)

Strong 263 22 1 1

Smoking habit of the male partner Yes 53 29 0.000 3.70 (2.24–6.12) 0.003 2.48 (1.35–4.55)

No 622 92 1 1

Family size ≤3 237 28 1 1

4–5 254 46 0.095 1.53 (0.93–2.53) 0.039 2.08 (1.04–4.17)

≥ 6 184 47 0.003 2.16 (1.30–3.59) 0.003 3.01 (1.44–6.29)

IPV, intimate partner violence; COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
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Regarding the family-related risk factor variables, the present

study revealed that family size was the only association factor

significantly associated with the presence of any IPV among the

present study participant women of reproductive age in Debre

Berhan during the COVID-19 pandemic.

Accordingly, the chances of having at least one type of IPV were

about 1.7 and 1.8 times higher among women with family sizes of 4–

5 and above 5, respectively, compared with those with a family size of

less than 4. This finding of the present study can be explained by the

resource and other economic issues or limitations often linked to a

large family size, which might aggravate the occurrence of IPV

(47). However, empirical evidence that revealed the significant

association of the risk factor with the presence of IPV is rare. The

study was done by using standardized questionnaires, assessing

IPV specifically during the COVID-19 pandemic, and using a

wider time frame to collect data, including ever-partnered rather

than ever-married women. However, the present study has not

supported the quantitative finding with qualitative triangulation.
5. Recommendations and conclusions

The present study revealed a high overall prevalence of IPV in the

study participant women of reproductive age in Debre Berhan during

the COVID-19 pandemic, which evidences a major public health

significance that needs critical attention. The high overall

prevalence of any IPV in the study participants proves that about
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nine of every twenty women of reproductive age in the town are at

risk of experiencing at least one of the three types of IPV during

the COVID-19 pandemic.

Regarding the prevalence of each of the three types of IPV in

women, the present study disclosed that psychological violence was

the most prevalent type of IPV, followed by physical and sexual

violence, among the study participant women of reproductive age

in Debre Berhan during the COVID-19 pandemic. The study

showed that about 7 of every 20 women of reproductive age in the

town are at risk of having psychological violence, about 3 of every

20 women of reproductive age in the town are at risk of having

physical violence, and about 3 of every 20 women of reproductive

age in the town are at risk of experiencing sexual violence by an

intimate partner during the COVID-19 pandemic.

Statistical analyses revealed that the high prevalence of any IPV

in the study participant women of reproductive age in Debre

Berhan during the COVID-19 pandemic was significantly

associated with multiple risk factors related to women, male

partners, and families. The woman-related risk factors of

woman’s lower educational status, lack of own income, and

attitude toward IPV as acceptable; the male partner-related risk

factors of male partner’s lower educational status, poor religious

beliefs, and alcohol-drinking and smoking habits; and the family-

related risk factors of large family size were significantly

associated with the presence of any IPV among the present study

participant women of reproductive age in Debre Berhan during

the COVID-19 pandemic.
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Based on the main findings of the present study, the following

recommendations have been given to the respective bodies.

In making decisions and in planning to tackle the problem of

IPV in the long run, policymakers should take into account the

need to address the main risk factors significantly predicting the

presence of any IPV. As a result, ways to improve the educational

status of girls (women), empower women economically, and

provision of tailored health education programs regarding the

miss-thoughts of women, such as the attitude of accepting IPV,

should be devised. Policymakers should also make ways of

identifying and tackling the coexisting consequences such as IPV

in settings where pandemics are occurring.

In addition, whenever policymakers are working on future attempts

to recover some of the social, economic, and health impacts of the

COVID-19 pandemic across communities, they should also take into

account the high prevalence of IPV against women in different parts

of Ethiopia, including the present study area, Debre Berhan ,and the

long-lasting effect that IPV causes on its victims.

The North Shoa Zone and Debre Berhan health offices should

work in collaboration with other sectors that are working on

gender-related issues in the zone and the town regarding various

issues related to women empowerment and family planning and

also work toward the diffusion of information and concepts on the

existing laws that may help the women to protect themselves from

violent acts of male partners.

Further researchers should conduct prevalence studies in different

localities of the country where data regarding the prevalence of IPV

and associated risk factors during the current COVID-19 pandemic

are not available. In addition, future researchers should also try to

integrate qualitative study methods and more specific variables that

can directly measure the impact of the COVID-19 pandemic (or

future pandemics) on each of the study units.
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