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Abstract

IMPORTANCE The COVID-19 pandemic has placed increased strain on health care workers and
disrupted childcare and schooling arrangements in unprecedented ways. As substantial gender
inequalities existed in medicine before the pandemic, physician mothers may be at particular risk for
adverse professional and psychological consequences.

OBJECTIVE To assess gender differences in work-family factors and mental health among physician
parents during the COVID-19 pandemic.

DESIGN, SETTING, AND PARTICIPANTS This prospective cohort study included 276 US physicians
enrolled in the Intern Health Study since their first year of residency training. Physicians who had
participated in the primary study as interns during the 2007 to 2008 and 2008 to 2009 academic
years and opted into a secondary longitudinal follow-up study were invited to complete an online
survey in August 2018 and August 2020.

EXPOSURES Work-family experience included 3 single-item questions and the Work and Family
Conflict Scale, and mental health symptoms included the Patient Health Questionnaire–9 (PHQ-9)
and Generalized Anxiety Disorder–7 scale.

MAIN OUTCOMES AND MEASURES The primary outcomes were work-to-family and family-to-
work conflict and depressive symptoms and anxiety symptoms during August 2020. Depressive
symptoms between 2018 (before the COVID-19 pandemic) and 2020 (during the COVID-19
pandemic) were compared by gender.

RESULTS Among 215 physician parents who completed the August 2020 survey, 114 (53.0%) were
female and the weighted mean (SD) age was 40.1 (3.57) years. Among physician parents, women
were more likely to be responsible for childcare or schooling (24.6% [95% CI, 19.0%-30.2%] vs 0.8%
[95% CI, 0.01%-2.1%]; P < .001) and household tasks (31.4% [95% CI, 25.4%-37.4%] vs 7.2% [95%
CI, 3.5%-10.9%]; P < .001) during the pandemic compared with men. Women were also more likely
than men to work primarily from home (40.9% [95% CI, 35.1%-46.8%] vs 22.0% [95% CI,
17.2%-26.8%]; P < .001) and reduce their work hours (19.4% [95% CI, 14.7%-24.1%] vs 9.4% [95% CI,
6.0%-12.8%]; P = .007). Women experienced greater work-to-family conflict (β = 2.79; 95% CI, 1.00
to 4.59; P = .03), family-to-work conflict (β = 3.09; 95% CI, 1.18-4.99; P = .02), and depressive
(β = 1.76; 95% CI, 0.56-2.95; P = .046) and anxiety (β = 2.87; 95% CI, 1.49-4.26; P < .001) symptoms
compared with men. We observed a difference between women and men in depressive symptoms
during the COVID-19 pandemic (mean [SD] PHQ-9 score: 5.05 [6.64] vs 3.52 [5.75]; P = .009) that
was not present before the pandemic (mean [SD] PHQ-9 score: 3.69 [5.26] vs 3.60 [6.30]; P = .86).

CONCLUSIONS AND RELEVANCE This study found significant gender disparities in work and family
experiences and mental health symptoms among physician parents during the COVID-19 pandemic,
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Abstract (continued)

which may translate to increased risk for suicide, medical errors, and lower quality of patient care for
physician mothers. Institutional and public policy solutions are needed to mitigate the potential
adverse consequences for women’s careers and well-being.
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Introduction

With more than 100 million cases and 3 million deaths globally,1 the COVID-19 pandemic has
reshaped nearly every aspect of daily life. For physicians and their families, the increased strain on the
US health care system and prolonged childcare and schooling disruptions have created
unprecedented professional and personal challenges. Physicians and medical professional
organizations have described heightened struggles to balance work and family responsibilities under
pandemic conditions and have voiced concern over the potential harmful psychological and career
consequences, particularly for female physicians.2,3 However, data on the gendered implications of
the pandemic among physicians based on validated scientific measures remain scarce.4

Even before the COVID-19 pandemic, female physicians faced considerable barriers to achieving
gender parity in career advancement5 and compensation.6 An emerging body of literature suggests
that gender disparities in work and family roles and conflict between those roles may be an important
factor,7-10 particularly for women in dual-physician families.11,12 Pandemic changes in mental and
physical demands at work and at home may exacerbate these existing gender inequalities and may
therefore pose a greater threat to the career progression of female physicians, especially mothers. At
the same time, as frontline health care workers during an infectious disease outbreak, physicians face
unique stressors that place them at greater risk for worsening mental health.13-15 As work-family
conflict was previously shown to be associated with depression,16 burnout,11,17 and emotional
exhaustion18 for female physicians, mothers might be at particular risk for experiencing adverse
psychological effects with increased pandemic work and family stress.

Although early evidence points to the presence of a gender gap in research productivity among
academics in general19,20 and recent cross-sectional studies suggest high levels of job concern12,21

and anxiety among physician mothers,22 to our knowledge, the differential effect of the COVID-19
pandemic on psychological well-being has not yet been evaluated longitudinally among physician
parents. Given the preexisting gender disparities within medicine and the marked increase in
household and caregiving responsibilities under pandemic conditions, investigation of the gendered
work-family and mental health experiences of physicians during this period and the ways in which
existing drivers of inequity may be exacerbated during such crises is critical to understand potential
implications for gender equity within medicine and inform intervention efforts for the current
situation as well as mitigation strategies for the future.23 The current study sought to address this
knowledge gap by assessing work-family factors and mental health symptoms among physician
mothers and fathers during the COVID-19 pandemic using survey data collected from a national
longitudinal cohort of early-career US physicians.

Methods

Study Design and Participants
This cohort study included US physicians enrolled in the Intern Health Study, a prospective cohort
study assessing stress and depression during the first year of residency training in the US composed
of roughly equal proportions of women and men.24 Physicians who had participated in the primary
study as interns during the 2007 to 2008 and 2008 to 2009 academic years and opted into a
secondary longitudinal follow-up study were invited to complete an online survey in August 2018 and
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August 2020. All participants provided informed consent via the website and were compensated
$25. The University of Michigan institutional review board approved the study. This study followed
the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline

Study Measures
Participants reported general demographic and work information, including partner’s occupation
and employment status. To evaluate work and family experiences during the COVID-19 pandemic,
respondents were asked to indicate whether (1) they experienced a loss of childcare or a school
closure, (2) they or their partner worked primarily from home, or (3) they or their partner voluntarily
reduced their work hours. Participants were also asked who was primarily responsible for (1)
childcare or schooling and (2) day-to-day household tasks.

To evaluate the extent that family interfered with work roles and responsibilities (family-to-
work conflict) and work interfered with family roles and responsibilities (work-to-family conflict),
participants were asked to complete the Work and Family Conflict Scale.25 Respondents rated their
level of agreement with each item on a 7-point Likert scale from 1 (very strongly disagree) to 7 (very
strongly agree). Scores range from 5 to 35 points. The Work and Family Conflict Scale has strong
concurrent validity and demonstrates high internal consistency (>.90) and reliability.

To assess depressive symptoms, participants were asked to complete the Patient Health
Questionnaire–9 (PHQ-9).26 Individuals rated items on a 4-point Likert scale from 0 (not at all) to 3
(nearly every day). Total scores range from 0 to 27. A score of 10 or greater on the PHQ-9 has a
sensitivity of 88% and a specificity of 88% for the diagnosis of major depression.

To assess anxiety symptoms, participants were asked to complete the Generalized Anxiety
Disorder 7-item scale (GAD-7).27 Participants rated items on a 4-point Likert scale from 0 (not at all)
to 3 (nearly every day). Total scores range from 0 to 21. The GAD-7 has 89% sensitivity and 82%
specificity for detecting clinical generalized anxiety disorder.

Statistical Analysis
We used a sample weighting strategy to reduce the potential bias introduced from differences
between participants and nonparticipants and between participants who completed the annual
2020 survey and those who did not. To reduce potential bias owing to sampling in estimating the
changes over time in all factors of interest, we used data from the Association of American Medical
Colleges (AAMC) on the overall characteristics of first-year residents in the US in 2007 and 2008 as
the reference target and performed a 2-step poststratification ranking on the study data to construct
weights such that the distribution of cohort year, sex, specialty, and race and ethnicity in the sample
matched the AAMC data distribution. The first step was to generate between-cohort weights (w1b)
with the raking variable to be cohort year; the second step was to generate weights within each
cohort (w1w) with the raking variables to be sex, specialty, and race and ethnicity. The
poststratification rankings were performed with the R package anesrake (R, version 4.1.1 [R Project
for Statistical Computing]).28 To account for differences between participants who completed the
2020 annual survey and those who did not, we used variables correlated with survey completion to
calculate probability of participation using the PSMATCH SAS procedure (SAS, version 9.4 [SAS
Institute]) with variables correlated with the completion. The attrition weights (w2) for each person
who completed the 2020 annual survey was the inverse of the probability of participation. The final
weights were the product of poststratification weights and attrition weights (w1b × w1w × w2).

All analyses were restricted to physicians who had completed their medical training. To
compare work and family experiences between physician parents by gender, we conducted a series
of weighted χ2 tests. To assess the association of different family circumstances with the potential to
affect parental burden, we conducted sequential analyses on increasingly restricted samples. First,
we assessed the sample of physicians who had at least 1 child younger than 18 years and compared
female and male physicians without any children as a control. Then, we restricted the analysis to the
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subset of physician parents who were working full-time before the COVID-19 pandemic with a full-
time physician partner. To account for potential differences in household and childcare
responsibilities based on child age, we included the age of the youngest child (<6 years vs �6 years)
as a covariate in the analysis. We constructed 95% CIs for proportions from binary data using the
exact binomial test. To adjust for multiple comparisons, the significance level of 2-sided α < .05 was
corrected according to the Bonferroni procedure.

To identify factors associated with work-family conflict and anxiety and depressive symptoms,
we constructed a series of multivariable weighted regression models with the following participant
characteristics: gender, age of the youngest child, number of children, sleep hours during the past
week, weekly work hours during the past month, partner employment status, partner occupation,
and specialty. Categorical variables were modeled as indicator variables with a reference category.

To assess whether gender differences in depressive symptoms emerged among physician
parents during the pandemic, we compared gender differences in PHQ-9 scores between 2018
(before the COVID-19 pandemic) and 2020 (during the COVID-19 pandemic) using the weighted t
test, limiting the analysis to participants who were parents in both years (n = 180). All analyses were
performed using SAS, version 9.4. Two-sided P values <.05 were considered statistically significant.

Results

Participant Characteristics
The analytic sample included 215 physicians who completed the August 2020 survey. The weighted
mean (SD) participant age was 40.1 (3.57), and 114 participants (53.0%) were women. Men were
more likely than women to be married, have 3 or more children, work in a surgical specialty (surgical
specialties were assigned based on the American College of Surgeons classification29), work full time
before the COVID-19 pandemic, and have a partner who did not currently work full time (Table 1 and
eTable in the Supplement).

In 2007 and 2008, 740 of 1271 invited interns (58.2%) enrolled in the primary study. Of these
participants, 507 of 740 (68.5%) opted into an additional longitudinal follow-up arm. Between 2009
and 2020, 80 participants (15.8%) were lost to follow up. In total, 276 of 427 contacted physicians
(65.1%) completed the August 2020 survey. Compared with all participants in 2007 and 2008,
respondents in 2020 were slightly younger (39.8 years vs 40.4 years; P = .002) but did not differ
significantly from nonrespondents by gender or specialty. Of the participants, 4 (1.4%) had not
completed their medical training, and 57 (20.7%) did not currently have a child younger than 18 years
and were therefore excluded from the analysis.

Family and Work Experiences During the COVID-19 Pandemic
After accounting for sampling weight and the age of the youngest child, among physician parents,
women were significantly more likely to lose childcare during the COVID-19 pandemic compared with
men (84.3% [95% CI, 80.0%-88.6%] vs 65.7% [95% CI, 60.2%-71.2%]; P < .001) (Figure 1). Among
women, 24.6% (95% CI, 19.0%-30.2%] reported that they were primarily responsible for providing
childcare or schooling compared with 0.8% (95% CI, 0.01%-2.1%) of men (P < .001). Women were
also significantly more likely to perform the majority of day-to-day household tasks than were men
(31.4% [95% CI, 25.4%-37.4%] vs 7.2% [95% CI, 3.5%-10.9%]; P < .001). Among physicians working
full-time with full-time physician partners, the gender differences in household responsibilities
(44.9% [95% CI, 31.5%-58.4%] vs 4.8% [95% CI, 0.0%-11.2%]; P = .004) and childcare and
schooling (28.6% [95% CI, 16.3%-40.8%] vs 0%; P = .001) were even greater than in the
overall samples.

Women were twice as likely to primarily work from home (40.9% [95% CI, 35.1%-46.8%] vs
22.0% [95% CI, 17.2%-26.8%]; P < .001) and to voluntarily reduce their work hours (19.4% [95% CI,
14.7%-24.1%] vs 9.4% [95% CI, 6.0%-12.8%]; P = .007) during the pandemic compared with men.
Women with full-time physician partners were even more likely to primarily work from home (65.0%
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[95% CI, 52.8%-77.3%] vs 24.6% [95% CI, 13.9%-35.3%]; P < .001) and reduce their work hours
(25.7% [95% CI, 14.5%-36.9%] vs 2.6% [95% CI, 0.0%-6.6%]; P = .007) than were men with full-
time physician partners. No significant gender differences in having a work from home partner or
partners reducing work hours were observed.

Work and Family Conflict
In a weighted model accounting for specialty, number of children, age of the youngest child, and
partner’s employment status, mothers reported greater work-to-family (β = 2.79; 95% CI, 1.00-4.59;

Table 1. Characteristics of Physician Parents After Sample Weighting

Characteristic

No. (%)

P valueaWomen (n = 271) Men (n = 286)
Age, mean (SD), y 39.9 (3.1) 40.4 (4.0) .12

Relationship status

Single 2 (0.8) 0

<.001

In a committed relationship 11 (4.2) 11 (3.8)

Engaged 0 (0.0) 7 (2.6)

Married 235 (86.5) 261 (91.2)

Separated, divorced, or widowed 23 (8.5) 7 (2.4)

Children, No.

1 63 (23.4) 45 (15.9)

<.0012 151 (55.7) 137 (48.1)

≥3 57 (20.9) 103 (36.1)

Pre–COVID-19 employmentb,c

Full time 190 (73.1) 248 (91.2)
<.001

Part time 70 (26.9) 24 (8.8)

Partner’s current employmentb

Full time 194 (71.3) 116 (40.4)

<.001Part time 28 (10.2) 77 (26.9)

Not employed 50 (18.5) 93 (32.7)

Partner’s profession

Physician 95 (35.0) 98 (34.4)
.90

Nonphysician 176 (65.0) 187 (65.6)

Specialtyd

Surgical 40 (14.8) 66 (23.5)
.009

Nonsurgical 230 (85.2) 214 (76.5)

a P value for comparison of women and men.
b Full time was considered 40 hours or more, and part

time, less than 40 hours.
c Pre–COVID-19 employment categories (full time, part

time) were defined based on mean reported work
hours for January 2020 and February 2020.

d Surgical specialties were assigned based on the
American College of Surgeons classification.29 In this
study, physicians in the following specialties were
classified as surgical: general surgery, gynecology
and obstetrics, neurological surgery, orthopedic
surgery, otolaryngology, plastic surgery, urology, and
other surgical. Physicians from the following
specialties were classified as nonsurgical: internal
medicine, pediatrics, psychiatry, neurology,
emergency medicine, internal medicine–pediatrics,
family medicine, family practice, anesthesiology,
dermatology, medical genetics, nuclear medicine,
pathology, physical medicine and rehabilitation,
preventative medicine, radiation oncology,
radiology-diagnostic, sleep medicine, and other
nonsurgical.

Figure 1. Family and Work Experiences of Physician Parents During the COVID-19 Pandemic by Gender
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P = .03) and family-to-work (β = 3.09; 95% CI, 1.18-4.99; P = .02) conflict (Table 2). In addition,
fewer sleep hours were associated with greater work-to-family conflict (β = −1.62; 95% CI, −2.57 to
−0.67; P = .01).

Mental Health
In a weighted model accounting for specialty, number of children, age of the youngest child, and
partner’s employment status, mothers reported greater PHQ-9 depressive symptoms (β = 1.76; 95%
CI, 0.56-2.95; P = .046) and GAD-7 anxiety symptom scores (β = 2.87; 95% CI, 1.49-4.26; P < .001)
(Table 3). Fewer sleep hours were also associated with an increase in PHQ-9 score (β = −1.19; 95% CI,
−1.82 to −0.56; P = .003) and GAD-7 score (β = −1.13; 95% CI, −1.86 to −0.40; P = .03).

To assess whether the parental gender difference in PHQ-9 depressive symptoms predated the
pandemic, we focused on the subset of the sample who were also assessed in 2018 and were parents
at that time (n = 180). Consistent with the full weighted sample, mean (SD) PHQ-9 depressive
symptom scores in 2020 were significantly higher for women compared with men (5.05 [6.64] vs
3.52 [5.75]; P = .009). In contrast, there was no statistically significant gender difference in mean
(SD) PHQ-9 scores found in this cohort in 2018 (women vs men: 3.69 [5.26] vs 3.60 [6.30]; P = .86)
(Figure 2). Among individuals who were not parents, women and men did not differ significantly in
work and family experiences or conflict, PHQ-9 depression scores, or GAD-7 anxiety scores.

Discussion

Findings from this national cohort study of early-career US physicians suggest that the COVID-19
pandemic is associated with an increase in existing work-family balance struggles for physician
mothers, adversely affecting their professional lives and psychological well-being. Of note, we

Table 2. Multivariable Models of Work-to-Family Conflict and Family-to-Work Conflict Among Physician Parents

Characteristic

Work-to-family conflict Family-to-work conflict

β (95% CI) P value β (95% CI) P value
Intercept 26.46 (18.41 to 34.51) <.001 12.75 (4.20 to 21.31) .04

Gender

Women 2.79 (1.00 to 4.59) .03 3.09 (1.18 to 4.99) .02

Men 1 [Reference] NA 1 [Reference] NA

Specialtya

Surgical 1.99 (−0.19 to 4.17) .88 0.74 (−1.58 to 3.05) >.99

Nonsurgical 1 [Reference] NA 1 [Reference] NA

Children, No.

1 1 [Reference] NA 1 [Reference] NA

2 1.16 (−1.15 to 3.48) >.99 0.08 (−2.38 to 2.54) >.99

≥3 1.06 (−1.46 to 3.60) >.99 0.90 (−1.79 to 3.58) >.99

Age of youngest child, y

≤2 0.06 (−2.17 to 2.29) >.99 1.44 (−0.93 to 3.80) >.99

3-5 −1.35 (−3.48 to 0.79) >.99 0.45 (−1.81 to 2.72) >.99

≥6 1 [Reference] NA 1 [Reference] NA

Partner’s employmentb

Full time −0.79 (−3.09 to 1.50) >.99 −1.26 (−3.70 to 1.17) >.99

Part time 1.11 (−1.49 to 3.71) >.99 0.03 (−2.72 to 2.79) >.99

Not employed 1 [Reference] NA 1 [Reference] NA

Partner’s profession

Physician 0.28 (−1.65 to 2.20) >.99 1.90 (−0.14 to 3.95) .81

Nonphysician 1 [Reference] NA 1 [Reference] NA

Sleep hours in past week −1.62 (−2.57 to −0.67) .01 −0.43 (−1.44 to 0.58) >.99

Work hours in past month 0.07 (0.01 to 0.12) .18 0.06 (0.004 to 0.12) .42

Abbreviation: NA, Not applicable.
a Surgical specialties were assigned based on the

American College of Surgeons classification.29 In this
study, physicians in the following specialties were
classified as surgical: general surgery, gynecology
and obstetrics, neurological surgery, orthopedic
surgery, otolaryngology, plastic surgery, urology, and
other surgical. Physicians from the following
specialties were classified as nonsurgical: internal
medicine, pediatrics, psychiatry, neurology,
emergency medicine, internal medicine–pediatrics,
family medicine, family practice, anesthesiology,
dermatology, medical genetics, nuclear medicine,
pathology, physical medicine and rehabilitation,
preventative medicine, radiation oncology,
radiology-diagnostic, sleep medicine, and other
nonsurgical.

b Full time was considered 40 hours or more, and part
time, less than 40 hours.
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observed a significant gender difference in depression that was not present before the COVID-19
pandemic.

Parenthood has previously been associated with reduced work hours, income, and retention for
women in medicine, with female physicians more likely to be part of a dual-career family and to
experience greater work-family balance challenges.10,30-33 Consistent with other professions, female
physicians tend to perform a greater share of domestic and caregiving duties than male physicians
and are 3 times as likely to sacrifice work time to care for their children.7,34 During the COVID-19

Table 3. Multivariable Models of Depressive and Anxiety Symptoms Among Physician Parents

Characteristic

PHQ-9 depressive symptoms GAD-7 anxiety symptoms

β (95% CI) P value β (95% CI) P value
Intercept 10.91 (5.74 to 16.08) <.001 9.80 (3.81 to 15.77) .02

Gender

Women 1.76 (0.56 to 2.95) .05 2.87 (1.49 to 4.26) <.001

Men 1 [Reference] NA 1 [Reference] NA

Specialtya

Surgical 0.72 (−0.73 to 2.17) >.99 0.58 (−1.10 to 2.26) >.99

Nonsurgical 1 [Reference] NA 1 [Reference] NA

Children, No.

1 1 [Reference] NA 1 [Reference] NA

2 0.69 (−1.00 to 2.37) >.99 1.36 (−0.59 to 3.31) >.99

≥3 0.30 (−0.98 to 1.58) >.99 0.51 (−0.97 to 1.99) >.99

Age of youngest child, y

≤2 0.75 (0.57 to 2.08) >.99 1.04 (−0.49 to 2.57) >.99

3-5 0.91 (−0.58 to 2.39) >.99 0.75 (−0.97 to 2.47) >.99

≥6 1 [Reference] NA 1 [Reference] NA

Partner’s employmentb

Full time −0.89 (−2.42 to 0.64) >.99 −0.36 (−2.13 to 1.41) >.99

Part time 1.10 (−0.63 to 2.83) >.99 1.69 (−0.32 to 3.69) >.99

Not employed 1 [Reference] NA 1 [Reference] NA

Partner’s profession

Physician 0.18 (−1.11 to 1.46) >.99 0.26 (−1.23 to 1.74) >.99

Nonphysician 1 [Reference] NA 1 [Reference] NA

Sleep hours in past week −1.19 (−1.82 to −0.56) .003 −1.13 (−1.86 to −0.40) .03

Work hours in past month 0.002 (−0.03 to 0.04) >.99 −0.0004 (−0.04 to 0.04) >.99

Abbreviations: GAD-7, Generalized Anxiety Disorder
7-item scale; NA, not applicable; PHQ-9, Patient Health
Questionnaire–9.
a Surgical specialties were assigned based on the

American College of Surgeons classification.29 In this
study, physicians in the following specialties were
classified as surgical: general surgery, gynecology
and obstetrics, neurological surgery, orthopedic
surgery, otolaryngology, plastic surgery, urology, and
other surgical. Physicians from the following
specialties were classified as nonsurgical: internal
medicine, pediatrics, psychiatry, neurology,
emergency medicine, internal medicine–pediatrics,
family medicine, family practice, anesthesiology,
dermatology, medical genetics, nuclear medicine,
pathology, physical medicine and rehabilitation,
preventative medicine, radiation oncology,
radiology-diagnostic, sleep medicine, and other
nonsurgical.

b Full time was considered 40 hours or more, and part
time, less than 40 hours.

Figure 2. Patient Health Questionnaire–9 (PHQ-9) Depressive Symptoms Among Physician Parents
Before and During the COVID-19 Pandemic by Gender
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pandemic, we identified an even greater disparity, with physician mothers 30 times more likely to
manage childcare and schooling than physician fathers. Among dual-physician couples, none of the
men reported taking a primary role in managing the increased pandemic caregiving demands.

With their greater overall pandemic workload, we found that women experienced significantly
higher levels of conflict between their roles as physicians and parents. To relieve the intensifying
pressures of their professional life and “second shift” at home,35 in line with recent trends in other
fields,36 we found that physician mothers disproportionately downshifted at work by reducing their
work hours or working primarily from home. Consistent with prior work on dual-physician
marriages,11,12 we found that women with physician partners were even more likely to make these
adjustments during the pandemic.

Work-family conflict has been associated with emotional exhaustion,18 burnout,11,17 and
depression16 among female physicians. Under increased pandemic strain, we identified a similar
pattern in which physician mothers’ risk for depression increased significantly compared with
physician fathers’. Of note, no gender difference in depression risk was present in this group before
the COVID-19 pandemic. Although high rates of anxiety have been identified among physician
mothers during the pandemic,22 this study is the first, to our knowledge, to demonstrate the
differential and longitudinal association of the pandemic with the mental health of physician
mothers. As physician depression has been associated with increased risk for suicide, medical errors,
and lower quality of patient care,37-39 this has important implications for the well-being of physician
mothers as well as their patients.

Given existing gender inequities in medicine, the career stakes of the COVID-19 pandemic for
physician mothers are high. Early evidence from the pandemic suggests that women experience
more negative professional consequences than men under work-from-home conditions40 and lower
productivity.19 Even short-term adjustments can have serious long-term repercussions as they may
lead to lower earnings and negatively impact opportunities for promotion,41 further exacerbating
gender inequalities in compensation6 and advancement.4 Although the greater availability of
telehealth services has increased work flexibility,42 women who are rarely onsite may miss out on
critical career opportunities and experience the added strain of simultaneously managing work and
childcare at home.

With the increased burden placed on physician mothers during the pandemic, our findings
suggest that the existing gender gap in early-career physician retention, which are primarily
associated with family factors, will continue to grow.10 As some recent studies have found that
female physicians spend more time with patients43 and have better patient outcomes,44 this loss
could be devastating to the US health care system, particularly in the context of a global pandemic
and an impending physician shortage. For those physician mothers forced out of the workforce,
creating a viable path for re-entry into medicine after the pandemic will be critical.

Further institutional and public policy solutions are needed to mitigate the potential adverse
effects of the COVID-19 pandemic for women’s careers and well-being and to ensure that recent
gender equity gains in medicine are not lost. Given the current gender gaps in pay and promotion,
institutions should actively work to recruit, retain, and advance women and be vigilant that cost-
cutting measures and career advancement metrics do not disproportionately penalize them.45,46

Increased support for family care needs, including childcare and paid family leave, as well as wellness
programs tailored for physician mothers are vital to protect against adverse effects on productivity
and well-being during the pandemic and beyond.47 Initiatives to increase work schedule and location
flexibility are also critical.45 In addition, as the stark gender differences in pandemic experiences
identified among dual-physician couples have shown, a shift in the culture around work and family
balance in medicine is needed. Efforts to normalize the use of parental leave and sick days among
male physicians, for example, could help challenge existing gender biases in work and family
expectations. An initiative similar to #TimesUp in health care that aims to increase awareness and
address inequities related to work-family challenges may be critical to improving workplace
conditions and mental health for women.48
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Strengths and Limitations
This study has strengths. We used detailed measures and scientifically validated tools to assess
gender differences in work-family conflict and mental health during the COVID-19 pandemic.
Furthermore, our longitudinal study design facilitated the comparison of depressive symptoms
among the same participants before and during the COVID-19 pandemic, which allowed us to assess
whether a gender gap in depressive symptoms emerged during the pandemic that was not identified
in prior work, to our knowledge. We also minimized the risk of response bias present in many
COVID-19 studies by including the COVID-19 experience questions as part of a routine follow-up
survey in an existing physician cohort.

This study also has limitations. First, the sample consisted of early-career physicians in the US;
thus, the results may not be generalizable to all physicians or to physicians in other countries.
Second, although the sample weighting can help to mitigate bias, definitive causal conclusions
cannot be drawn from observational studies. It is possible other factors related to participant attrition
may have influenced the study results, although we found no meaningful differences in age, gender,
or specialty between respondents and those lost to follow-up. Third, because of the limited sample
size, the precise magnitude estimates of the group differences identified in this study were not
possible. Fourth, all data were obtained via self-report rather than a diagnostic interview, and
longitudinal data were not available for family responsibilities, work and family conflict, and anxiety
symptoms. Future investigation of the role of other factors, such as sexual orientation, race, ethnicity,
immigration status, relationship status, geographical location, and income as well as other personal
(eg, elder care responsibilities, social support) and work factors (eg, hours worked at home, partner
specialty, and work environment) would be beneficial.

Conclusions

This cohort study is, to our knowledge, the first to systematically examine gender differences in
work-family conflict and well-being in the same cohort of physician parents before and during the
COVID-19 pandemic. Findings from this national study suggest that gender disparities within
medicine may have increased in association with pandemic work and home conditions, with
disproportionate consequences for the mental health and careers of physician mothers. These
findings underscore the importance of taking immediate action to ensure women have access to the
resources and supports necessary to navigate this unprecedented and uncertain time and the
work-family challenges that may ensue moving forward.
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