Preventive Medicine Reports 36 (2023) 102517

Contents lists available at ScienceDirect

Preventive Medicine Reports Prevenive

Medicine

Reports

s =
ELSEVIER journal homepage: www.elsevier.com/locate/pmedr

Academic clinician frontline-worker wellbeing and resilience during the
COVID-19 pandemic experience: Were there gender differences?

S.I. Patel ® ", R. Ghebre ™', R. Dwivedi ¢, K. Macheledt ?, S. Watson ¢, B.L. Duffy ’, E.A. Rogers ?,
S. Pusalavidyasagar ", C. Guo', S. Misono’, M.D. Evans“, K. Lingras', A. Kunin-Batson ™, C.

A. McCarty ", C. Sandoval-Garcia °, N. Nakib”, C. Johnson %, S. Barker’, S. Hutto °, A.L. Church |,
V. Vezys", A. Girard", S. Spencer ", J.M. Berge *

@ Department of Neurology, lead of Salary, Resource, and Leadership Equity Action Group of the Center for Women in Medicine and Science, and member of the DEI
Council at the University of Minnesota Medical School, Minneapolis, MN, USA

Y Department of Obstetrics and Gynecology, Associate Director for Diversity, Equity and Inclusion at Masonic Cancer Center and a member of the Retention and
Recruitment Action Group in the Center for Women in Medicine and Science at the University of Minnesota Medical School, Minneapolis, MN, USA

¢ Department of Family Medicine and Community Health and member of the Center for Women in Medicine and Science Mentoring Action Group at the University of
Minnesota Medical School, Minneapolis, MN, USA

d Center for Women’s Health Research at the University of Minnesota Medical School, Minneapolis, MN, USA

€ Center for Women in Medicine and Science and Program Coordinator for the Center for Global Health and Social Responsibility at the University of Minnesota,
Minneapolis, MN, USA

f Department of Medicine and a member of the Retention and Recruitment Action Group in the Center for Women in Medicine and Science at the University of Minnesota
Medical School, Minneapolis, MN, USA

8 Departments of Medicine and of Pediatrics, and member of the Salary, Resource, and Leadership Equity Action Group in the Center for Women in Medicine and Science
at the University of Minnesota Medical School, Minneapolis, MN, USA

1 Department of Medicine and member of the Center for Women in Medicine and Science Mentoring Action Group at the University of Minnesota Medical School,
Minneapolis, MN USA

! Department of Radiology and member of the Center for Women in Medicine and Science Strategic Communications and Collaborations Action Group at the University of
Minnesota Medical School, Minneapolis, MN, USA

J Department of Otolaryngology and member of the Center for Women in Medicine and Science Mentoring Action Group at the University of Minnesota Medical School,
Minneapolis, MN, USA

K Biostatistical Design and Analysis Center, Clinical and Translational Science Institute, University of Minnesota, Minneapolis, MN, USA

! Department of Psychiatry and Behavioral Sciences and a member of the Retention and Recruitment Action Group in the Center for Women in Medicine and Science at the
University of Minnesota Medical School, Minneapolis, MN, USA

™ Department of Pediatrics and member of the Center for Women in Medicine and Science Salary, Resource, and Leadership Equity Action Group at the University of
Minnesota Medical School, Minneapolis, MN, USA

" Department of Family Medicine and Biobehavioral Health and Associate Dean for Research at the Duluth campus of the University of Minnesota, USA

© Departments of Neurosurgery and Pediatrics and member of the Center for Women in Medicine and Science Salary, Resource, and Leadership Equity Action Group at the
University of Minnesota Medical School, Minneapolis, MN, USA

P Female Urology and Urodynamics in the Department of Urology, and the Strategic Communications and Collaborations Action Group Lead for the Center for Women in
Medicine and Science at the University of Minnesota Medical School, Minneapolis, MN, USA

9 University of Minnesota and an MPH student at the Harvard TH Chan School of Public Health, USA

" Department of Radiology and a member of the Center for Women in Medicine and Science Salary, Resource, and Leadership Equity Action Group at the University of
Minnesota Medical School, Minneapolis, MN, USA

® Department of Obstetrics, Gynecology and Women’s Health and a member of the Center for Women in Medicine and Science Salary, Resource, and Leadership Equity
Action Group at the University of Minnesota Medical School, Minneapolis, MN, USA

® Department of Radiology and the Mentoring Action Group Lead for the Center for Women in Medicine and Science at the University of Minnesota Medical School,
Minneapolis, MN, USA

" Department of Microbiology and Immunology, a member of the Center for Inmunology and a member of the Center for Women in Medicine and Science Salary,
Resource, and Leadership Equity Action Group at the University of Minnesota Medical School, Minneapolis, MN, USA

Abbreviations: ACFW, “Academic Clinician Frontline-Workers” are clinician faculty working at the frontline within an academic healthcare system who provided
direct care. Respondents self-identified as frontline worker for COVID-19; WFC, Work to Family Conflict scores of the validated Work-Family/Family-Work Conflict
Scale (WFG/FWC?, a 10-item survey measuring the two-way model of work-family conflict. A sample question from the scale is provided here; FWC, Family to Work
Conflict scores of the validated Work-Family/Family-Work Conflict Scale (WFC/FWC?®, a 10-item survey measuring the two-way model of work-family conflict. A
sample question from the scale is provided here.

* Corresponding author at: Department of Neurology. 5775 Wayzata Blvd, Suite 200. St. Louis Park, MN, 55416, USA.

E-mail address: sipatel@umn.edu (S.I. Patel).

https://doi.org/10.1016/j.pmedr.2023.102517
Received 16 June 2023; Received in revised form 16 November 2023; Accepted 18 November 2023

Available online 19 November 2023
2211-3355/© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


mailto:sipatel@umn.edu
www.sciencedirect.com/science/journal/22113355
https://www.elsevier.com/locate/pmedr
https://doi.org/10.1016/j.pmedr.2023.102517
https://doi.org/10.1016/j.pmedr.2023.102517
https://doi.org/10.1016/j.pmedr.2023.102517
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

S.1. Patel et al.

Preventive Medicine Reports 36 (2023) 102517

Y Department of Family Medicine and Community Health and member of the Center for Women in Medicine and Science Salary, Resource, and Leadership Equity Action
Group at the University of Minnesota Medical School, Minneapolis, MN, USA
" Department of Pharmacology and the Retention and Recruitment Action Group Lead for the Center for Women in Medicine and Science at the University of Minnesota

Medical School, Minneapolis, MN, USA

* Department of Family Medicine and Community Health, Director of the Center for Women in Medicine and Science, and Director of the Women’s Health Research
Program/Building Interdisciplinary Research Careers in Women'’s Health (BIRCWH) Program at the University of Minnesota Medical School, Minneapolis, MN, USA

ARTICLE INFO

Keywords:
Frontline
Workforce
Academic medicine
Gender equity
Clinician wellbeing

ABSTRACT

Prior research suggests COVID-19 has amplified stress on Academic Clinician Frontline-Workers (ACFW). The
aim of this paper is: (1) to better understand the experiences of ACFW during the COVID-19 pandemic including
their mental-emotional wellbeing, academic productivity, clinical experiences, and (2) to examine any gender
differences. A cross-sectional survey was administered to University of Minnesota/M Health Fairview systems’
faculty February-June 2021. Of the 291 respondents, 156 were clinicians, with 91 (58 %) identifying as
Frontline-Workers (ACFW). Faculty wellbeing was assessed using validated measures in addition to measures of
productivity and sociodemographics. For example, ACFW reported a higher Work-Family Conflict (WFC) scores
compared to non-ACFW (26.5 vs. 24.1, p = 0.057) but did not report higher Family-Work Conflict (FWC) scores
(17.7 vs. 16.3, p = 0.302). Gender sub-analyses, revealed that women ACFW compared to men ACFW reported
higher WFC scores (27.7 vs. 24.1, p = 0.021) and FWC (19.3 vs. 14.3, p = 0.004). Academically, ACFW reported
submitting fewer grants and anticipated delays in promotion and tenure due to the COVID-19 (p = 0.035).
Results suggest COVID-19 has exacerbated ACFW stress and gender inequities. Reports of anticipated delay in
promotion for ACFW may pose a challenge for the long-term academic success of ACFW, especially women
ACFW. In addition, women may experience higher FWC and WFC as compared to men. Schools of academic
medicine should consider re-evaluating promotion/tenure processes and creating resources to support women

ACFW as well as ACFW caregivers.

1. Introduction

The COVID-19 pandemic created psychological and physical stress
on healthcare workers (Salari et al., 2023 Jan; Umbetkulova et al., 2023
May; Koontalay et al., 2021 Oct), but this experience likely varied
depending on responsibilities and exposure. During the pandemic, one
third of healthcare workers experienced symptoms of anxiety, with just
under a third reporting depressive symptoms, and a quarter reporting
sleep problems. (Balai et al., 2022)Amongst health workers, the
emotional experience of COVID-19 pandemic may have been worse for
frontline-workers. Factors such as gender, occupational pressure, and
low levels of support from administration exacerbated the psychological
impact of COVID-19 on frontline healthcare workers. (Froessl and
Abdeen, 2021) Clinicians in Academic medicine also faced unique
additional challenges including the expectation to contribute to the
missions of research and scholarship as well as education and service
while also attending to increased workloads due to COVID-19. This
study focuses on Academic Clinical Frontline-Workers (ACFW) defined
as clinician faculty working at the frontline within an academic
healthcare system.

Similar to other healthcare workers, the pandemic imposed chal-
lenges, including shifts in work-life balance and changing expectations
for ACFW, (Schieman et al., 2021; Del Boca et al., 2020; Chung et al.,
July 29, 2020.)which contributed to psychological distress and burnout.
(Firew et al., 2020; Mantri et al., 2021; Sumner and Kinsella, 2020)Even
prior to the pandemic, women and men clinicians differed in domestic
responsibilities, with women more commonly doing caregiving tasks
and household chores. (Mache et al., 2015; Cerrato and Cifre, 2018)To
study these domains specifically, we employed the Work-Family Conflict
Scale developed and validated by Netemeyer, Boles and McMurrian
(1996) which assesses the bi-drectional interference of paid work and
home/family life. This measure enables us to differentiate and explore
how these two domains interact among academic clinicians. Balancing
home and work integration was especially challenging during the
pandemic as childcare facilities and schools closed. (Staniscuaski et al.,
2021; Woitowich et al., 2021)The closure of childcare facilities and
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schools placed an added burden on women clinicians, primarily due to
increased caregiving responsibilities, which subsequently led to reduced
academic productivity. (Staniscuaski et al., 2021; Woitowich et al.,
2021)Among clinicians, those with caregiver responsibilities experi-
enced a significant impact on their work and had higher odds of
reporting burnout. This effect was particularly pronounced among
younger clinicians who had caregiving obligations, resulting in a
heightened likelihood of experiencing burnout. Additionally, these cli-
nicians faced concerns about the potential exposure of their families to
health risks and the challenge of managing a “second shift” of caregiving
and household responsibilities while working as female clinicians.
(Dillon et al., 2022).

This study aimed to understand the experiences of ACFW during the
COVID-19 pandemic at a large academic institution related to resiliency,
emotional wellbeing, conflicts between family and work, and academic
productivity. There is limited data in the literature on the associations
between gender, rank, and caregiver role and work-life balance, pro-
ductivity, wellbeing, or resiliency of academic clinician faculty. Thus,
the aims of this study were: (1) to investigate academic ACFW experi-
ence of well-being and academic productivity, and (2) to evaluate the
impact of gender on academic ACFW well-being, resiliency, and aca-
demic productivity during the COVID-19 pandemic. We hypothesize
that ACFW and in particular women ACFW will report lower scores on
wellbeing, resilience, and academic productivity. Results from this study
will identify disparities and opportunities for supporting ACFW as a
result of the COVID-19 pandemic.

2. Methods
2.1. Sample

We conducted a cross sectional mixed-methods study aimed at
examining faculty experiences during the COVID-19 pandemic. (Berge
et al., in press)An electronic survey was developed using Qualtrics and
administered to faculty from the UMN Schools of Medicine (n = 3,000),
Public Health (n = 130), and Dentistry (n = 120) between February-
June 2021. There were 291 faculty who completed the survey (e.g. 9
% of the entire eligible population). The majority were from the Medical
School (n = 233) with seven faculty holding dual-appointments across
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multiple schools (e.g. Medical School and School of Public Health). The
current study includes the subsample of clinician only faculty (n = 156)
and uses their quantitative data only.

2.2. Survey development

The survey included 81 questions in total, with the majority being
quantitative questions and some qualitative write-in questions (n = 7).
On average the survey took 15-20 min to complete using branching
logic to reduce survey participant fatigue. It included both validated and
non-validated scales. The survey was designed by a diverse group of
Center for Women in Medicine and Science (CWIMS) faculty (n = 15).
This faculty group was interdisciplinary (e.g. PhD and MD faculty, basic
and clinical departments), represented diverse racial and ethnic back-
grounds (i.e.. White and Black, Indigenous, and People of Color
(BIPOQ)), and academic career stages (i.e. Assistant Professor, Associate
Professor, Full Professor) within the UMN Medical School. We met
regularly over the months of May 2020-December 2020 to design the
survey contents using research best practices. (Draugalis et al., 2008;
American Association for Public Opinion Research. Best Practices for
Survey Research - AAPOR. Accessed July 25, 2022) We also engaged
multiple stakeholder groups (e.g., Office of Faculty Affairs; Office of
Diversity, Equity and Inclusion; Well-being Working Group; Center for
Women in Medicine and Science) who gave feedback during the survey
development process. The University of Minnesota Institutional Review
Board determined this study as non human subjects research
(STUDY00010358: COVID-19 Health Sciences Faculty Survey). How-
ever, given survey research best practice was used in the development of
the survey, (Draugalis et al., 2008; American Association for Public
Opinion Research. Best Practices for Survey Research - AAPOR.
Accessed July 25, 2022)consenting language was included.

2.3. Procedures

Over the months of February-June 2021, faculty participants were
recruited via email sent to their University of Minnesota email account.
Recruitment was multitiered and included emails sent directly to faculty
from departments/centers and links to participate in the survey
administered in monthly newsletters. Data was collected through the
Qualtrics (Qualtrics. Version February, 2021) survey software platform
administered using the CWIMS account. Upon completion of the survey,
participants received consent information and information about being
placed into a random drawing for 50 prepaid $25 gift cards in an email.

2.4. Measures

All exposure and outcome measures used in the study are described
in the Supplemental Materials Table.

2.5. Statistical Analysis

Respondent characteristics were summarized using counts and rates
for categorical measures and means and standard deviations for nu-
merical measures. Academic rank was considered to be an important
potential confounder in analyses of ACFW status and gender, so these
analyses were performed both without and with adjustment for rank.
Categorical measures were compared between groups (ACFW status,
gender, academic rank) using chi-square tests for association, and with
multinomial regression models adjusting for academic rank. Numerical
measures were compared between groups using linear models with and
without adjustment for academic rank. The outcomes of WFC, FWC, and
BRS were each compared by frontline status, caregiver status, and
gender using linear models with main effects terms for frontline, care-
giver, and gender and all two- and three-way interactions; after inter-
action terms were tested and found not significant they were dropped
from the models and the main effects model results were reported using
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estimated marginal means with 95 % confidence intervals. Each
outcome measure was analyzed using a multiple linear regression model
which included all identity factors, such that the impact of each factor is
adjusted for the effects of the other two factors. Analyses were con-
ducted using R version 4.1.1.

3. Results

A total of 291 academic faculty participated in the study. The ana-
lytic sample includes 156 academic clinical faculty. Among the 156
clinicians, 91 (58 %) are defined as ACFW by their department and/or
self-identified, and 65 (42 %) as non-ACFW. Of the 91 ACFW, 14 were
only self-identified as ACFW, 15 were identified by their department as
ACFW, and 62 participants were identified by both their department and
themselves as ACFW. Within the ACFW group, 57 (63 %) identify as
women, 31 (34 %) identify as men, and 3 (3 %) identify as nonbinary/
missing/preferred not to say, 0 (0 %) self described their gender. The
majority within the entire sample of academic clinicians were faculty at
the rank of Assistant Professor (N = 83) with 54 (59 %) of ACFW and 29
(45 %) of non-ACFW. Participant demographic and academic work
characteristics are shown in Table 1.

3.1. Associations Between Being ACFW and Mental-Emotional Well-
Being

There were no significant associations between being a ACFW and
non-ACFW worker on validated measures including Brief Resilience
Scale (BRS) (21.6 vs. 21.0, p = 0.479), and the Patient Health
Questionnaire-4 (PHQ-4) for anxiety symptoms (3.53 vs. 3.51, p =
0.924) and depressive symptoms (2.80 vs. 3.03, p = 0.279) (Table 1).

In gender sub-analyses, women ACFW reported lower resilience than
men ACFW on the BRS (20.6 vs. 23.3, p = 0.012) (Table 2). Other
validated measures including the work autonomy scale, PHQ4 anxiety
and depression, and sleep did not differ by gender among ACFW.
However, women ACFW tended to report higher scores of stress (4.4 vs.
3.9, p = 0.065) and anxiety (3.5 vs. 2.9, p = 0.072) than men ACFW
during the COVID-19 pandemic.

3.2. Associations Between Being ACFW and WFC/FWC

ACFW reported a higher Work-Family Conflict (WFC) score
compared to non-ACFW (26.5 vs. 24.1, p = 0.057) but did not report
higher Family-Work Conflict Scale (FWC) scores (17.7 vs. 16.3, p =
0.302). Gender sub-analyses, revealed that women ACFW compared to
men ACFW reported higher WFC scores (27.7 vs. 24.1, p = 0.021) and
FWC (19.3 vs. 14.3, p = 0.004), which were statistically significant. We
identified that being a junior rank faculty was associated with higher
WEFC (assistant professor, 26.5; associate professor, 25.2; full, 23.3; p =
0.098) and higher FWC (18.9; 18.2; 12.0; p = 0.001) (Table 3).

Fig. 1 presents a summary of the main effects of multiple identities
(caregiver status, ACFW, and gender) across validated well-being mea-
sures (WFC, FWC and BRS). Results are presented as means with 95 %
confidence intervals. The mean WFC score was higher in women than
men (p = 0.033) and higher in caregivers than non-caregivers (p =
0.029), and tended to be higher in ACFW than non-ACFW (p = 0.094)
(Fig. 1A). The mean FWC score was higher in caregivers (p < 0.0001)
and tended to be higher in women (p = 0.055) (Fig. 1B). The mean BRS
score was lower in women than men (p = 0.031) (Fig. 1C).

3.3. Associations Between Being ACFW and Academic Productivity

Regarding self-reported academic productivity, ACFW (n = 32) re-
ported submitting fewer grant proposals compared to non-ACFW (n =
16) (p = 0.031), even after adjusting for academic rank (p = 0.012).
ACFW were more likely to report an anticipated delay to promotion and
tenure due to the COVID-19 pandemic after adjusting for academic rank



S.I Patel et al. Preventive Medicine Reports 36 (2023) 102517

Table 1
Descriptive and Multiple Linear Regression Analysis of Sociodemographic Characteristics, Wellbeing, Academic Outputs and Clinical Experiences by Academic Clinical
Frontline-Workers Status.

Topic Category Level Not Frontline P-value, P-value,
Frontline unadjusted adusted for
rank
Sociodemo- Number of Respondents 65 91
graphic Gender (%) missing 0 (0.0) 1(1.1) 0.274 0.778
Factors Man 22 (33.8) 31 (34.1)
non-binary 0 (0.0) 1(1.1)
Prefer not to say 0 (0.0) 1(1.1D
self-describe 3 (4.6) 0 (0.0)
Woman 40 (61.5) 57 (62.6)
Race, Underrepresented in Medicine (%) 1 prefer not to answer 6(9.2) 2(2.2) 0.122 0.166
non-URM 55 (84.6) 85 (93.4)
URM 4(6.2) 4(4.4)
Track (%) missing 0 (0.0) 1(1.1) 0.098 0.157
Academic Track (Clinical) 24 (36.9) 20 (22.0)
Academic Track (Research) 7 (10.8) 16 (17.6)
Academic Track (Teaching) 4(6.2) 16 (17.6)
Clinician Track 12 (18.5) 20 (22.0)
Other 3(4.6) 5(5.5)
Tenure Track 15(23.1) 13 (14.3)
Rank (%) Assistant Professor 29 (44.6) 54 (59.3) 0.208 NA
Associate Professor 18 (27.7) 16 (17.6)
Full Professor 18 (27.7) 20 (22.0)
Other 0 (0.0) 1(1.1)
Caregiver (%) No 37 (56.9) 43 (47.8) 0.336 0.388
Yes 28 (43.1) 47 (52.2)
Mental- Sleep, pre-pandemic, hours per night (%) <7 17 (26.2) 18 (20.0) 0.478 0.512
Emotional 37 48 (73.8) 72 (80.0)
Wellbeing Sleep, pandemic, hours per night (%) <7 25 (38.5) 25 (28.1) 0.237 0.278
7 40 (61.5) 64 (71.9)
BRS total (mean (SD)) 21.05 21.56 0.479 0.342
(3.91) (4.70)
WAS total (mean (SD)) 33.74 33.08 0.705 0.951
(10.95) (10.52)
PHQ4 Anxiety total (mean (SD)) 3.51 3.53 0.924 0.847
(1.61) (1.69)
PHQ4 Depression total (mean (SD)) 3.03 2.80 0.279 0.202
(1.45) (1.19)
BRCS total (mean (SD)) 14.98 15.35 0.336 0.236
(2.43) (2.22)
Stressed (mean (SD)) 3.97 4.27 0.143 0.220
(1.31) (1.20)
Overwhelmed (mean (SD)) 3.78 3.66 0.611 0.391
(1.37) (1.52)
Anxious (mean (SD)) 3.34 3.35 0.969 0.811
(1.47) (1.58)
Depressed (mean (SD)) 2.45 2.24 0.344 0.268
(1.39) (1.33)
Happy (mean (SD)) 3.08 3.30 0.230 0.241
(1.20) (1.11)
Social_Isolation (mean (SD)) 3.68 3.84 0.486 0.734
(1.43) (1.48)
Uncertain_Finance (mean (SD)) 2.37 2.17 0.378 0.196
(1.43) (1.36)
Uncertain_Job (mean (SD)) 1.94 1.81 0.509 0.270
(1.14) (1.27)
FWC total (mean (SD)) 16.32 17.72 0.302 0.548
(8.79) (7.92)
WFC total (mean (SD)) 24.14 26.51 0.057 0.112
(8.31) (7.07)
Academic Workload (“I am responsible for”): Research less work 3(5.0) 10 (11.8) 0.324 0.307
Outputs (%) the same amount of work 35 (58.3) 43 (50.6)
more work 20 (33.3) 25 (29.4)
Not applicable 2(3.3) 7 (8.2)
Workload (“I am responsible for”): Teaching less work 7 (11.3) 10 (12.0) 0.822 0.869
(%) the same amount of work 37 (59.7) 56 (67.5)
more work 13 (21.0) 15 (18.1)
Not applicable 5(8.1) 2(2.4)
Workload (“I am responsible for”): Service (%) less work 2(3.49) 3(3.7) 0.831 0.845
the same amount of work 21 (36.2) 38 (46.3)
more work 23 (39.7) 33 (40.2)
Not applicable 12 (20.7) 8(9.8)
Workload (“I am responsible for™): Clinical (%) less work 6 (9.7) 7(7.8) 0.059 0.054
the same amount of work 35 (56.5) 35(38.9)

(continued on next page)
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Table 1 (continued)

Preventive Medicine Reports 36 (2023) 102517

Topic Category Level Not Frontline P-value, P-value,
Frontline unadjusted adusted for
rank
more work 21 (33.9) 48 (53.3)
Not applicable 0 (0.0) 0 (0.0)
Productivity (“I complete”): Research (%) less work 34 (55.7) 48 (56.5) 0.550 0.540
the same amount of work 15 (24.6) 14 (16.5)
more work 10 (16.4) 16 (18.8)
Not applicable 2(3.3) 7 (8.2)
Productivity (“I complete™): Teaching (%) less work 15 (24.2) 19 (23.5) 0.621 0.564
the same amount of work 33 (53.2) 43 (53.1)
more work 9 (14.5) 18 (22.2)
Not applicable 5(8.1) 1(1.2)
Productivity (“I complete™): Service (%) less work 3(5.2) 11 (13.8) 0.350 0.409
the same amount of work 25 (43.1) 34 (42.5)
more work 17 (29.3) 27 (33.8)
Not applicable 13 (22.4) 8 (10.0)
Productivity (“I complete”): Clinical (%) less work 12 (19.0) 8(8.9) 0.071 0.110
the same amount of work 30 (47.6) 38 (42.2)
more work 21 (33.3) 44 (48.9)
Not applicable 0 (0.0) 0 (0.0)
Expected Delay in Promotion and Tenure (%) No 27 (41.5) 31 (34.1) 0.039 0.014
Maybe 17 (26.2) 16 (17.6)
Yes 9 (13.8) 28 (30.8)
Not applicable 12 (18.5) 16 (17.6)
Manuscripts (%) fewer 23 (39.7) 24 (36.9) 0.945 0.922
same 21 (36.2) 24 (36.9)
more 14 (24.1) 17 (26.2)
Grants (%) fewer 16 (36.4) 32 (60.4) 0.031 0.012
same 28 (63.6) 21 (39.6)
more 0 (0.0) 0(0.0)
Clinical From your perspective, during the COVID-19 I feel that a supportive work culture is 3.25 3.36 0.546 0.580
Experience pandemic, how much would you agree with the ~ promoted for clinical responsibilities (mean  (1.08) (1.20)
following: (SD))
Access to appropriate PPE has been limited ~ 2.98 3.42 0.036 0.055
(mean (SD)) (1.09) (1.35)
I (my family and I) have been exposed to 2.45 3.07 0.005 0.011
COVID-19 due to my clinical (1.17) (1.40)

responsibilities (mean (SD))

(31 % vs. 14 %, p = 0.014). Though statistically not significant, among
ACFW 39 % of women anticipated a delay in promotion compared to 19
% of men. Within the specific work domain, women ACFW reported
increased service productivity compared to men (44 % vs. 15 %, p =
0.049). Among academic clinical faculty there was no statistical differ-
ence in perception of change in workload and productivity during
COVID-19 (2020-2021) relative to pre-COVID-19 (2019) in domains of
research, teaching, and service when comparing ACFW to non-ACFW
(Table 1).

3.4. Association Between Being ACFW and Clinical Experience

During the COVID-19 pandemic (2020-2021), women ACFW
compared to men ACFW were more likely to agree that access to
appropriate PPE was limited (3.7 vs. 2.9, p = 0.007), which was sta-
tistically significant. Perception of clinical workload was higher among
ACFW at 53 % (N = 48, p = 0.059) compared to non-ACFW at 34 % (N =
21) during COVID-19 compared to pre-COVID-19.

4. Discussion

In this study we identified important ACFW experiences during
COVID-19 at a major Midwest academic medical institution across three
broad domains: academic productivity, work-family and family-work
conflict, and well-being. Overall, our study findings showed ACFW
compared to non-ACFW reported increased clinical workload, less aca-
demic productivity, and that gender and caregiver status were important
confounding factors that influenced the experience of ACFW with regard
to WFC/FWC and emotional well-being. Our results support other
findings that ACFW served in an unprecedented capacity during the

COVID-19 pandemic with potential ramifications to their wellbeing,
home and work life. (Schieman et al., 2021; Firew et al., 2020; Mantri
et al., 2021; Sumner and Kinsella, 2020).

Specifically, ACFW reported a negative impact on academic pro-
ductivity due to the COVID-19 pandemic, which included submitting
fewer grants with anticipated delay to promotion and tenure compared
to non-ACFW after adjusting for academic rank. Delay in academic
promotion posed by the pandemic has been recognized to impact spe-
cific groups such as early/junior faculty, but little attention has been
paid to frontline faculty. (Carr et al., 2021 Mar; Arora et al., 2021)Arora
and colleagues suggested in their paper that faculty who have contrib-
uted in novel ways during the COVID-19 pandemic to help support their
personal and academic communities may not be given credit for these
efforts by their promotion committees. (Carr et al., 2021 Mar)Recog-
nizing and valuing these efforts is one way to counterbalance the
negative impacts on productivity and career progression during COVID-
19.

Next, our findings identified gender differences in ACFW experiences
related to service time and clinical productivity. Women ACFW reported
increased service productivity during the pandemic compared to men
ACFW. Others have reported similar findings and in particular highlight
the unbalanced burden of domestic and childcare responsibilities.
(Moors et al., 2022; Harrington and Reese-Melancon, 2022) Specifically,
Madsen and colleagues highlight the disproportionate pressure placed
on women frontline clinicians and caregivers, pertaining to childcare
responsibilities, domestic tasks, protecting their families from COVID-19
infection, and shortage of PPE. (Madsen et al., 2020)These additional
pressures result in decreased academic productivity; in particular,
women in academic medicine have decreased first author submissions.
(Madsen et al., 2020)Additionally, Krukowski and colleagues found that
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Table 2

Descriptive and Multiple Linear Regression Analysis of Sociodemographic Characteristics, Wellbeing, Academic Outputs and Clinical Experiences by Gender and

Academic Clinical Frontline-Workers Status.
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Topic Category Level Not Frontline Frontline P-value, Overall P-value, Frontline
‘Woman vs. Man
Woman Man Woman Man Unadj.  Adj. Unadj.  Adj.
for for
Rank Rank
Sociodemo- Number of Respondents 40 22 57 31
graphic Rank (%) Assistant Professor 21 5(22.7) 37 17 0.002 NA 0.189 NA
Factors (52.5) (64.9) (54.8)
Associate Professor 13 5(22.7) 11 4(12.9)
(32.5) (19.3)
Full Professor 6 (15.0) 12 9 (15.8) 10
(54.5) (32.3)
Mental- Sleep, prepandemic, hours per <7 9 (22.5) 7 (31.8) 12 5(16.1) 0.595 0.643 0.782 0.675
Emotional night (%) (21.1)
Wellbeing 37 31 15 45 26
(77.5) (68.2) (78.9) (83.9)
Sleep, pandemic, hours per night <7 14 9 (40.9) 15 10 0.609 0.795 0.661 0.522
(%) (35.0) (26.3) (33.3)
37 26 13 42 20
(65.0) (59.1) (73.7) (66.7)
BRS total (mean (SD)) 20.59 22.05 20.63 23.26 0.028 0.064 0.012 0.024
(4.27) (3.18) (4.49) (4.73)
WAS total (mean (SD)) 33.70 34.05 33.44 33.00 0.987 0.977 0.853 0.625
(11.07) (11.50) (9.95) (11.60)
PHQ4 Anxiety total (mean (SD)) 3.55 3.27 3.58 3.32 0.817 0.828 0.487 0.500
(1.69) (1.39) (1.64) (1.66)
PHQ4 Depression total (mean 2.98 3.05 2.84 2.65 0.657 0.677 0.447 0.590
(SD)) (1.48) (1.50) (1.08) (1.28)
BRCS total (mean (SD)) 14.90 15.27 15.32 15.47 0.751 0.663 0.761 0.923
(2.55) (2.37) (2.18) (2.21)
Stressed (mean (SD)) 4.18 3.55 4.44 3.93 0.031 0.061 0.065 0.086
(1.349) (1.26) (1.21) (1.17)
Overwhelmed (mean (SD)) 4.05 3.27 3.84 3.33 0.090 0.263 0.143 0.295
(1.41) (1.249) (1.53) (1.52)
Anxious (mean (SD)) 3.58 291 3.54 2.90 0.109 0.260 0.072 0.124
(1.62) (1.19) (1.62) (1.47)
Depressed (mean (SD)) 2.40 2.50 2.28 2.10 0.729 0.643 0.554 0.733
1.37) (1.54) 1.37) (1.30)
Happy (mean (SD)) 3.20 2.95 3.37 3.17 0.536 0.544 0.428 0.446
(1.20) (1.17) (0.98) (1.37)
Social_Isolation (mean (SD)) 3.65 3.50 3.89 3.63 0.675 0.879 0.433 0.667
(1.53) (1.19) (1.45) (1.52)
Uncertain_Finance (mean (SD)) 2.42 2.27 2.28 1.83 0.337 0.369 0.131 0.224
(1.47) (1.49) 1.37) (1.15)
Uncertain_Job (mean (SD)) 1.95 1.82 1.80 1.67 0.801 0.799 0.616 0.647
(1.18) (1.10) (1.21) (1.18)
FWC total (mean (SD)) 18.23 13.36 19.32 14.29 0.004 0.082 0.004 0.015
(9.48) (7.00) (7.53) (7.61)
WFC total (mean (SD)) 25.20 22.05 27.70 24.06 0.017 0.063 0.021 0.029
(7.95) (9.25) (6.21) (8.10)
Academic Workload (“I am responsible less work 3(7.5) 0(0.0) 4(7.1) 6 (22.2) 0.155 0.135 0.071 0.082
Outputs for): Research (%) the same amount of work 23 11 26 15
(57.5) (64.7) (46.4) (55.6)
more work 12 6 (35.3) 20 5 (18.5)
(30.0) (35.7)
Not applicable 2(5.0) 0(0.0) 6 (10.7) 1@3.7)
Workload (“I am responsible less work 3(7.5) 3(15.8) 6(11.1) 3(11.1) 0.805 0.955 0.847 0.985
for”): Teaching (%) the same amount of work 23 13 36 19
(57.5) (68.4) (66.7) (70.4)
more work 10 2(10.5) 11 4 (14.8)
(25.0) (20.9)
Not applicable 4 (10.0) 1(5.3) 1.9 1(3.7)
Workload (“I am responsible less work 2(5.1) 0 (0.0) 1(1.9 2(7.49) 0.489 0.503 0.122 0.195
for™): Service (%) the same amount of work 13 6 (37.5) 22 14
(33.3) (41.5) (51.9)
more work 15 7 (43.8) 26 7 (25.9)
(38.5) (49.1)
Not applicable 9(23.1) 3(18.8) 4(7.5) 4(14.8)
Workload (“I am responsible less work 2 (5.0) 3 (15.8) 5(8.8) 2 (6.5) 0.046 0.041 0.246 0.418
for™): Clinical (%) the same amount of work 22 13 19 16
(55.0) (68.4) (33.3) (51.6)
more work 16 3 (15.8) 33 13
(40.0) (57.9) (41.9)
Not applicable 0 (0.0) 0 (0.0) 0(0.0) 0 (0.0)

(continued on next page)
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Table 2 (continued)
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Topic Category Level Not Frontline Frontline P-value, Overall P-value, Frontline
‘Woman vs. Man
Woman Man Woman Man Unadj. Adj. Unadj.  Adj.
for for
Rank Rank
Productivity (“I complete™): less work 24 8(44.49) 30 17 0.351 0.243 0.491 0.490
Research (%) (60.0) (53.6) (63.0)
the same amount of work 10 4(22.2) 7 (12.5) 6 (22.2)
(25.0)
more work 4 (10.0) 6 (33.3) 12 4 (14.8)
(21.4)
Not applicable 2(5.0) 0 (0.0) 7 (12.5) 0 (0.0)
Productivity (“I complete™): less work 7 (17.5) 7 (35.0) 12 5(18.5) 0.578 0.566 0.827 0.627
Teaching (%) (23.1)
the same amount of work 21 11 29 14
(52.5) (55.0) (55.8) (51.9)
more work 8 (20.0) 1(5.0) 11 7 (25.9)
(21.2)
Not applicable 4 (10.0) 1 (5.0) 0 (0.0) 1(3.7)
Productivity (“I complete™): less work 3(7.7) 0 (0.0) 5(9.6) 5(19.2) 0.164 0.121 0.049 0.073
Service (%) the same amount of work 17 5(31.2) 20 13
(43.6) (38.5) (50.0)
more work 11 6 (37.5) 23 4 (15.4)
(28.2) (44.2)
Not applicable 8(20.5) 5(31.2) 4(7.7) 4 (15.4)
Productivity (“I complete™): less work 5(12.5) 7 (35.0) 4 (7.0) 4 (12.9) 0.038 0.113 0.609 0.638
Clinical (%) the same amount of work 19 10 26 12
(47.5) (50.0) (45.6) (38.7)
more work 16 3 (15.0) 27 15
(40.0) (47.49) (48.4)
Not applicable 0(0.0) 0(0.0) 0(0.0) 0 (0.0)
Expected Delay in Promotion and  No 14 13 20 9 (29.0) 0.010 0.041 0.425 0.517
Tenure (%) (35.0) (59.1) (35.1)
Maybe 14 209.1) 9(15.8) 6 (19.4)
(35.0)
Yes 6 (15.0) 2(9.1) 22 6 (19.4)
(38.6)
Not applicable 6 (15.0) 5(22.7) 6 (10.5) 10
(32.3)
Manuscripts (%) fewer 17 4 (21.1) 15 8 (36.4) 0.451 0.296 0.364 0.353
(47.2) (37.5)
same 11 9(47.4) 12 10
(30.6) (30.0) (45.5)
more 8(22.2) 6 (31.6) 13 4(18.2)
(32.5)
Grants (%) fewer 14 2(15.4) 20 11 0.026 0.011 1.000 0.822
(46.7) (62.5) (61.1)
same 16 11 12 7 (38.9)
(53.3) (84.6) (37.5)
more 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Clinical From your perspective, during the I feel that a supportive work 3.17 3.36 3.26 3.57 0.549 0.695 0.269 0.324
Experience COVID-19 pandemic, how much culture is promoted for (1.13) (1.05) (1.25) (1.14)
would you agree with the clinical responsibilities (mean
following: (SD))
Access to appropriate PPE has 2.89 3.05 3.67 2.87 0.005 0.007 0.007 0.011
been limited (mean (SD)) (1.20) (0.92) (1.20) (1.45)
I (my family and I) have been 2.40 2.33 3.11 2.90 0.025 0.046 0.521 0.525
exposed to COVID-19 due to (1.08) (1.28) (1.40) (1.42)

my clinical responsibilities
(mean (SD))

women faculty in science, technology, engineering, mathematics and
medicine with children younger than age 5 completed significantly
fewer peer review assignments, attended fewer funding panels, and had
fewer first author publications during COVID-19 compared to prior to
the pandemic. (Krukowski et al., 2021)The pathway to promotion for
faculty with multiple identities inclusive of ACFW, women, and care-
giver status needs to be further explored and programs created to sup-
port their academic success.

Additionally, women ACFW experienced disproportionate chal-
lenges in well-being measures compared to men ACFW. Specifically,
women ACFW reported higher WFC, FWC, and lower BRS scores
compared to men ACFW. These outcomes highlight the differential
experience of gender and frontline worker status on well-being during

the COVID-19 pandemic within an academic healthcare setting. These
findings are consistent with other studies showing women ACFW during
COVID-19 pandemic reported high work and home stress and this im-
pacts early and mid-career providers more negatively. (Kotini-Shah
et al., 2022)Additionally, women have been found to have experienced
more stress than men with scholarship productivity, teaching, advising,
and clinical responsibilities. (Carr et al., 2021 Mar; Arora et al., 2021;
Moors et al.,, 2022; Harrington and Reese-Melancon, 2022; Madsen
et al., 2020; Krukowski et al., 2021; Kotini-Shah et al., 2022; Misra et al.,
2012; Gabster et al., 2020; Halley et al., 2021)This stress may have been
exacerbated in assistant and associate professor women with young
children, who experienced high work-home stress, and disturbance of
self-care. (Kotini-Shah et al., 2022; Misra et al., 2012; Gabster et al.,
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Table 3

Descriptive and Association Analysis of Wellbeing Metrics Among Academic
Clinical Frontline-Workers Status by Academic Rank.

Category level  Assistant Associate Full P-value
Professor Professor Professor

Number of 83 34 38
Respondents

Sleep, pre- <7 16 (19.3) 12 (35.3) 7 (18.9) 0.140
pandemic, hours 37 67 (80.7) 22 (64.7) 30 (81.1)
per night (%)

Sleep, pandemic, <7 23 (27.7) 13(39.4) 14 (37.8) 0.358
hours per night 37 60 (72.3) 20 (60.6) 23 (62.2)
(%)

BRS total (mean 20.70 21.24 22.78 0.054
(SD)) (3.87) (4.78) (4.84)

FWC total (mean 18.86 18.15 12.00 <0.001
(SD)) (8.52) (8.05) (5.49)

WEC total (mean 26.54 25.18 23.30 0.098
(SD)) (6.13) (9.33) (8.78)

WAS total (mean 31.78 35.44 35.41 0.106
(SD)) (9.95) (9.99) (12.21)

PHQ4 Anxiety 3.57 (1.52) 3.38 (1.74) 3.43 0.828
total (mean (1.74)
(SD))

PHQ4 Depression 2.88 (1.30) 2.91 (1.24) 2.84 0.971
total (mean (1.32)
(SD))

BRCS total (mean 14.84 15.21 15.89 0.070
(SD)) (2.09) (2.55) (2.45)

2020).

Limitations These study findings need to be interpreted with consid-
eration of limitations inherent to survey study design, such as including
some single item measures and responding in socially desirable ways. In
addition, we acknowledge that our survey sample was small and our
response rate was 9 % of the total eligible population. The survey was
deployed when the COVID-19 pandemic was at its peak, health care
resources were limited, and emotional exhaustion was high. The results
represent a limited sample at one institution and may not be represen-
tative of all ACFW. In addition, because this is a self-report measure
there may have been social desirability bias and/or responder bias.
Specifically, responder bias may have occurred because ACFW with the
highest burnout/stress levels may not have completed the survey due to
the extra burden.

We also recognize that the definition of ACFW was defined by
“personal perception of being a front-line worker and departmental
designation.” Some clinical faculty temporarily moved into ACFW status

A_ Gender: p=0.033 B .

Caregiver: p=0.029
Frontline: p=0.094

Preventive Medicine Reports 36 (2023) 102517

in response to the urgent shortage in workforce during COVID-19
pandemic and this may not fully reflect the longitudinal experience of
all ACFW. In addition, the anticipated delay to promotion was self-
reported and lacks secondary measure of true impact on promotion
and tenure timeline. Within the survey we sought to measure multiple
identities including gender but lacked adequate diversity of gender
representation due to limited numbers, similarly the representation of
other identities such as race/physical ability are not adequately
addressed in this survey sample.

In conclusion, our study findings show that during the COVID-19
pandemic, ACFW reported impacts across several domains, many of
which were also related to delays in progression along their intended
academic trajectory. For instance, delays in promotion and tenure and/
or decreases in productivity (e.g. fewer grant submissions) were noted.
Although this study focuses on self-reports of change in productivity,
future work could examine quantitative rates (e.g. # grant awards,
publications).

Notably, women frontline workers faced heightened challenges in
balancing the demands of their work and family roles, leading to
increased conflict and diminished self-reports of resilience, ultimately
affecting their overall well-being. Furthermore, women ACFW reported
a greater clinical burden, including heavier clinical workloads, and
limited access to personal protective equipment (PPE). These challenges
were paralleled by higher levels of both family-work conflict (FWC) and
work-family conflict (WFC) measures. Future work should evaluate
factors outside the work domain (e.g., work/family and family/work
conflict) that may disrupt or support the academic success of women
faculty who work as frontline workers. Beyond institutional policies
such as extending time to achieve promotion that focus on processes to
support ACFW to achieve promotion and tenure, wider supportive ini-
tiatives are needed to address persistent gender disparity for ACFW in
the workplace. For example, policies and programs that could support
the success of ACFW include increasing flexible work schedules,
increasing funding and resources for early childhood care, reducing
administrative burden, investing in systems to increase medical docu-
mentation efficiency, and identifying and supporting faculty during
periods of heightened stress. In the short term, modifications in pro-
motion and tenure timeline should be considered for several years in
part to ameliorate the impact of COVID-19 on ACFW.
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