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Abstract
While the pandemic adversely affected healthcare workers (HCWs) regardless of gender,
recent studies suggest that female front-line HCWs experienced substantially more
deleterious effects of the pandemic compared to their male counterparts, with higher
rates of burnout and psychiatric illness. As a result, turnover and decreased productivity
have increased disproportionately among female HCWs, which has substantial economic
consequences for the healthcare organizations that employ them. Specific interventions
that decrease distress, one form of which is burnout, among female HCWs can reduce
turnover and increase productivity. In order to support the wellbeing and retention of
female front-line HCWs, we propose an action plan to mitigate work- and home-related
stressors among women in the intensive care unit.
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1. Introduction

The horrors of Covid-19 intensive care unit (ICU) work
weighed heavily on me. I (author TNA) felt persistently on
edge for nearly 2 years, waiting for the next variant, the next
wave, and the next set of work- or home-related challenges
from a seemingly never-ending pandemic. I blamed myself
for not being mentally tough enough to withstand the intense
stress of Covid-19 ICU work and the challenge of raising
young children during a global pandemic. I wondered how
I could live with myself as a mother if I brought this deadly
disease home to my children, and simultaneously how I
would face my colleagues if I walked away from critical care
medicine when I was needed the most.
I began towonder whethermy roles as a wife andmother, the

parts of my life that I cherished most, were incompatible with
the responsibilities associated with my career as a pulmonary
and critical care physician during the pandemic. What if
qualities such as empathy and compassion which made me
successful as a female physician in a male-dominated field
and as a wife and mother were the very ones driving my
distress at work as I agonized over countless patient deaths
and repeated exposure to human suffering? What if this was a
shared experience among female health care workers (HCWs)
who formed 75% of the global healthcare work force and 27%
of the critical care physician workforce during the pandemic
[1–4]? What if, simply by virtue of my gender, which gave
me disproportionate stress at work and at home, I was set up to
fail?
Gender disparities among HCWs existed prior to the pan-

demic. Multiple studies have demonstrated pre-existing gen-

der disparities in salaries, leadership roles and academic pro-
motion [1–4]. Several etiologies for these gender gaps have
been proposed, including disproportionate burden of family
responsibilities for female HCWs, lack of organizational sup-
port, and lack of female sponsorship. These etiologies are
exacerbated by the underrepresentation ofwomen in leadership
positions or tenured academic positions within healthcare or-
ganizations (HCOs). These disparities have been compounded
by the Covid-19 pandemic.
While the pandemic adversely affected HCWs regardless

of gender [5–7], recent studies suggest that female front-line
HCWs experienced substantially more deleterious effects of
the pandemic compared to their male counterparts, with higher
rates of burnout and psychiatric illness [8–12]. As a result,
turnover and decreased productivity have increased dispro-
portionately among female HCWs, which has substantial eco-
nomic consequences for the HCOs that employ them.
An action plan that addresses modifiable stressors affecting

female HCWs is important, both for the wellbeing of female
HCWs and for the economic benefit of HCOs. An action plan
should address home-related stressors, work-related stressors,
and threats to physical health of female front-line HCWs.
This sentiment is shared by the US Surgeon General who cre-
ated a public advisory raising awareness to factors threatening
HCWs in the post-pandemic era [13]. While the focus of this
manuscript is on female front-line HCWs in the pandemic,
whom we define as those on the primary team (i.e., physicians,
nurses and respiratory therapists) who had direct physical con-
tact with Covid-19 patients, we suggest that thesemeasures can
be applied in the non-pandemic setting as well.
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2. Barriers to female front-line HCW
wellbeing

The strain on female HCWs was intensified when the Covid-
19 pandemic increased work and home demands simultane-
ously. Inadequate childcare due to widespread daycare clo-
sures and cancellation of in-person schooling substantially
increased home stress. While these struggles are not unique
to women, prior research has outlined that the “invisible extra
shift” of home responsibilities falls more heavily on women
than their male counterparts [14]. During the pandemic, female
physicians were far more likely to be responsible for their
children’s schooling than male physicians (25% vs. 1%), more
likely to perform household tasks (31% vs. 7%) and more than
twice as likely to have reduced their work hours in order to
fulfill household responsibilities [10, 15–17].
An additional under-appreciated home stressor among

women in healthcare even outside of the pandemic is that of
infertility. Approximately 25–45% of female HCWs suffer
from infertility [18], a much higher rate than the 17.5%
prevalence of infertility among the general population [19].
Rates of pregnancy loss can be up to 42% in female HCW,
more than double the general population of women aged
30–40 years [20]. Given the known correlation between stress
levels and infertility as well as the time and emotional burden
of infertility treatment, front-line work during the pandemic
may lead to reduced fertility, failed in vitro fertilization cycles,
or delay in seeking fertility treatments.
In addition to increased responsibility in the home, work-

related stressors abounded during the pandemic, including
escalation in assigned shifts during Covid-19 surges and con-
cerns about physical/medical safety. At many academic insti-
tutions including our own, age was initially identified as a risk
factor for immunosuppression, and faculty over the age of 65
were not permitted to work in the Covid-19 ICU until vaccines
were distributed. Unfortunately, no similar restriction for
pregnant or postpartum mothers was made at our institution,
despite the higher risk of severe Covid-19 infection in pregnant
women and infants [21].
An additional risk to female front-line worker safety in-

cluded personal protective equipment (PPE) not designed to
fit women well. PPE was the primary source of infection
prevention, yet most PPE was designed in the 1950s–1970s
for the size and shape of white male military recruits of that
era [22, 23]. Moreover, due to resource limitations during the
pandemic, PPEwas often reused at large institutions, leading to
an increased risk of self-contamination during the donning and
doffing process [24]. As a result of reusing poorly fitting PPE,
femaleHCWs had higher rates of Covid-19 infection compared
to their male counterparts in Italy, Spain and the US [25].
Increasing workplace violence constituted another barrier to

physical safety during the pandemic. During the pandemic,
workplace violence increased by 40–47% [26]. Workplace vi-
olence leads to burnout andmoral distress which can contribute
to attrition rates [27].
In addition to the increased physical/medical risk of front-

line work among female physicians, women also carried a
greater risk of psychiatric illness and burnout [15–17, 28, 29].
A study at Mayo Clinic found that the odds ratio for burnout

among women physicians during the pandemic was 2.02 (95%
confidence interval, 1.59 to 2.57) compared with 1.27 in men
[30]. Burnout is positively correlated with intention to leave
medicine [31, 32]. Further, rates of psychiatric illness includ-
ing anxiety and depression as well as suicide were higher in
female front-line workers than in their male counterparts [15–
17].
One more work-related stressor during the pandemic in-

cluded decreased academic productivity which disproportion-
ately affected female physicians [33]. In one study, only 30%
of authors of academic journal submission regarding Covid-
19 were female [34]. Failure to publish may lead to delays
in promotion, and failure to achieve academic promotion is
a leading cause of turnover among female physicians in aca-
demic medical centers [35].
Work-related stressors may be intensified by underrepresen-

tation of women in leadership positions and tenured academic
positions within HCOs. A recent study revealed that only 25%
of senior leadership roles in HCOs are held by women, with
the remaining 75% held by men [36]. In academia as of 2019,
nationwide men outnumber women at the full professor level
by nearly 3:1 (29,232 male full professors vs. 11,559 female
full professors) and were more likely to be promoted to full
professor (62% promotion rate for men, 38% for women) [37].
The vast majority of academic division chairs (71% men, 29%
women) and department chairs (82% men, 18% women) are
men [37]. Studies consistently show increased gender diversity
in management positions is correlated with better economic
performance and improved team satisfaction [38]. A Canadian
study published in 2022 that spanned over 499 organizations
over 14 years showed that incorporating female representation
in leadership positions led to improved organizational relation-
ships and lower turnover for both male and female employees
[39]. The authors postulated a tipping point of adding just 3
women to any size organization in leadership positions led to
decreased collective employee turnover [39].

3. Economic impact of the failure to
address well-being among female
front-line HCWs

The aforementioned barriers to female front-line HCW well-
being, including workplace violence, burnout, psychiatric ill-
ness, underrepresentation in leadership positions, and failure
to achieve promotion, have been associated with increased
clinician turnover prior to the pandemic. The economic con-
sequences of employee turnover in HCOs are substantial and
the numbers are staggering [40, 41]. Nationally, hospital
turnover rates for all occupations is 22.7%. Nurse turnover is
22.5%, and the average cost of turnover for a bedside nurse
is USD $52,350, resulting in healthcare organization losses
between $6.6M and $10.5M when nursing turnover is at its
usual rate. Each percent change in registered nurse (RN)
turnover will cost the average hospital USD $380,600 per
year. The cost of replacement of a physician is higher, ranging
between USD $500,000 and $1M per physician lost due to
recruitment, training, and lost revenue. It is estimated that
burnout rates for critical care physicians are between 50–60%
[42, 43]. It is estimated that the cost of burnout via staff
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turnover or reduction in work hours is somewhere close to $4.6
billion per year [40, 44]. Further, a recent study of 18,719
academic physicians between 2019 and 2021 demonstrated
that female physicians had higher burnout scores and intention
to leave than their male counterparts; pulmonary and critical
care physicians had among the highest rates of burnout and
intention to leave. Interventions to reduce burnout may there-
fore decrease employee turnover resulting in economic gains
(or reduction in losses) for HCOs.
For HCWs who remain in their jobs, increased burnout

scores lead to decreased productivity [45], which may also
have economic consequences for HCOs. A prospective lon-
gitudinal study from the Mayo Clinic demonstrated that for
every 1-point increase in burnout score, there is a 43% increase
in likelihood that a physician will reduce clinical effort in
the following 24 months leading to reduced HCO revenue
[46]. Addressing physician burnout may lead to improved
productivity and an increase in HCO revenue both in the event
of a future pandemic and during times of normative operations.

4. Interventions to improve female
front-line healthcare workers'
well-being and retention

Specific interventions that decrease distress, one form of which
is burnout, among female HCWs can reduce turnover and
increase productivity. In order to support the wellbeing and
retention of female front-line HCWs, we propose several in-
terventions. These interventions may benefit both male and
female HCWs but are designed to address the barriers that
disproportionately affect female HCWs.

Interventions to address home-related stress among female
front-line HCWs including inadequate childcare, dispropor-
tionate responsibilities within the home, and infertility.
1. Provision of reliable, affordable childcare during periods

of school closures, which may include opening daycare centers
for front-line workers or providing in-home low-cost childcare
[47, 48].
2. The option of remote work and work hours accommodat-

ing individuals without access to dependent care [48].
3. Economic equalizationwith hazard pay andmoonlighting

money for any shifts over usually expected schedules [48].
4. Increase in paid time off for front-line HCWs [49].
5. Broadening of the pool of front-line HCWs in order to

spread the increased workload among a higher number of staff
[49].
6. Provision of backup coverage for women who require

medical appointments for infertility, pregnancy, and post-
partum care [50].

Interventions to address work-related stress among female
front-line HCWs including those in medically high-risk groups,
victims of verbal or physical abuse, and those with poorly
fitting PPE.
7. Inclusion of women in the pre-conception, early preg-

nancy, or post-partum stages in high-risk groups for acquiring
serious Covid-19 infection and accommodationsmade for their
safety [21].
8. Zero-tolerance policy for any verbal or physical abuse by

patients or their families toward HCWs [51].

9. Well-fitting PPE for female faces [23–25].
Interventions to improve distress and access to psychiatric

assessment for female front-line HCWs given the burden of
distress and psychiatric illness among female HCWs.
10. Screening for diagnosable psychopathology using an

opt-out rather than an opt-in strategy. This can be completed
by a mental health professional, or when demand for screening
is excessive, by survey screening tools [49]. Patient health
questionnaire-9 (PHQ-9) and generalized anxiety disorder-7
(GAD-7) are examples of validated screening tools for major
depression and generalized anxiety disorder. Because these
scales do not provide psychiatric diagnosis, positive screens
must be followed with a formal psychiatric assessment [49].
11. Early mobilization and operationalization of psychiatry

and psychology professionals tomeet the increased demand for
services [49].

Interventions to improve the proportion of women in lead-
ership positions given the high number of leadership positions
held by men.
12. Provision of academic credit to physicians who per-

formed substantial front-line clinical work during the pan-
demic tominimize the delay in promotion for physicianswhose
academic productivity suffered during that period [34, 35].
13. Increase the inclusion of women in hospital leadership

roles [39].

5. Conclusion

The mental and physical health of female front-line workers
was disproportionately affected during the pandemic. In-
creased home stressors, work stressors, and threats to physical
health led to increased turnover and decreased productivity
among female HCWs. The action plan proposed in this article
addresses home-related and work-related stressors, lack of
access to psychiatric assessment, and the underrepresentation
of women in leadership positions that can all affect their health
and wellbeing in a pandemic.
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