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Abstract

Background: The response to the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic has created an
unprecedented disruption in work conditions. This study describes the mental health and well-being of workers both with and
without clinical exposure to patients with coronavirus disease (COVID-19).

Objective: The aim of this study is to measure the prevalence of stress, anxiety, depression, work exhaustion, burnout, and
decreased well-being among faculty and staff at a university and academic medical center during the SARS-CoV-2 pandemic
and describe work-related and personal factors associated with their mental health and well-being.

Methods: All faculty, staff, and postdoctoral fellows of a university, including its medical school, were invited in April 2020
to complete an online questionnaire measuring stress, anxiety, depression, work exhaustion, burnout, and decreased well-being.
We examined associations between these outcomes and factors including work in high-risk clinical settings and family/home
stressors.

Results: There were 5550 respondents (overall response rate of 34.3%). Overall, 34% of faculty and 14% of staff (n=915) were
providing clinical care, while 61% of faculty and 77% of staff were working from home. Among all workers, anxiety (prevalence
ratio 1.37, 95% Cl 1.09-1.73), depression (prevalenceratio 1.28, 95% Cl 1.03-1.59), and high work exhaustion (prevalence ratio
1.24, 95% Cl 1.13-1.36) were independently associated with community or clinical exposureto COVID-19. Poor family-supportive
behaviors by supervisors were also associated with these outcomes (prevalence ratio 1.40, 95% Cl 1.21-1.62; prevalence ratio
1.69, 95% CI 1.48-1.92; and prevalence ratio 1.54, 95% Cl 1.44-1.64, respectively). Age <40 years and a greater number of
family/home stressors were al so associated with these poorer outcomes. Among the subset of clinicians, caring for patients with
COVID-19 and working in high-risk clinical settings were additional risk factors.

Conclusions: Our findings suggest that the pandemic has had negative effects on the mental health and well-being of both
clinical and nonclinical employees. Mitigating exposure to COVID-19 and increasing supervisor support are modifiable risk
factors that may protect mental health and well-being for al workers.

(J Med I nternet Res 2020;22(8):€21366) doi: 10.2196/21366
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has created unprecedented disruption
in social interactions and working conditions. Recent studies
have described the effects of the pandemic on the mental health
and well-being of frontline health care workers (HCWs) [1,2],
and potential interventions to protect them [3-5]. Although
concern over health and well-being has primarily focused on
frontline HCWs, the pandemic has also affected working
conditions in most other industries. Social and employment
changes have led to concerns about an impending “second
pandemic” of short- and long-term mental health issues[6], and
predictions of a preventable surge of avoidable deaths from
alcohol, drug use, and suicide [7]. Few studies describe the
effects of the pandemic on the mental health and well-being of
workers outside of health care. Such evidence isimportant for
developing appropriate responses to the pandemic to preserve
health and plan for economic and social recovery.

We describe results from the EMPOWER study (EMPIOyee
WEell-Being during Epidemic Response), which measured mental
health and well-being among a large and diverse academic
workforce, including those with and without clinical exposure
to patients with coronavirus disease (COVID-19). The goals of
the study were to measure the prevalence of stress, anxiety,
depression, work exhaustion, burnout, and decreased mental
well-being among faculty and staff at a university and its
academic medical center during the SARS-CoV-2 pandemic;
to compare mental health and well-being between clinical
workers who were or were not caring for patients with
COVID-19; and to identify other modifiable workplace and
personal risk factors associated with mental health and
well-being.

Methods

Study Design and Participants

We conducted a web-based survey of all benefits-eligible
university employees (faculty, staff, and postdoctoral scholars)
at Washington University in St. Louis, aprivate university with
a large academic medical center where attending physicians
and clinical staff are university employees. A separate survey
was sent to physician trainees (residents and clinical fellows)
and is not included in this report [8]. An email invitation was
sent to al benefits-eligible employees on April 17, 2020, with
a clickable link to a voluntary, anonymous online survey. A
singlereminder email was sent 10 dayslater. The survey period
was approximately 4 to 5 weeks after the university had enacted
work-from-home plans. The study was approved by the
institutional review board of Washington University in St. Louis.

Survey Instrument

The survey was designed to take less than 10 minutes to
complete. Definitions and sources of persona factors, work
factors and well-being variables used in the survey are shown
in Multimedia Appendix 1. Demographic questions included
age, race, household income; children, dependents, and other
adults living at home; and work status of partner. Questions
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about work included current work status (on-sitework involving
clinical care, on-site work not involving clinical care, working
from home, or not working). Those doing on-site work in
clinical care were asked about the clinical setting, and if they
had cared for patients with COVID-19. All participants were
asked if they or a member of their household had received a
medical diagnosis or positive test result for COVID-19 or if
they had been exposed to someone with COVID-19.

The questionnaire also included three questions from the
FSSB-SF [9], which measures supervisor behaviors supportive
of family roles (eg, “Your supervisor makes you feel
comfortable talking to him/her about your conflicts between
work and nonwork”; “Your supervisor demonstrates effective
behaviors in how to juggle work and nonwork issues’; “Your
supervisor works effectively with employeesto creatively solve
conflicts between work and nonwork.”) We used the mean value
of these three responses as the supervisor support variable. We
also asked about 8 potential family/home stressors related to
the pandemic (childcare, home schooling, caring for elderly
relatives, having access to food and other necessities, being
infected, friends and family being infected, keeping your job,
and personal finances). These questionswere asked inthe format
“Currently how stressed are you about...?’ in a 5-point scale
from “not at al” to “extremely” stressed. The number of
stressors reported by each individual as “somewhat” to
“extremely” were totaled to create a composite stress score
(range 0-8).

Outcome M easures

Study outcomes included stress, anxiety, and depression as
measured by the Depression, Anxiety and Stress Scale - 21
Items (DASS-21) [10], burnout and work exhaustion as
measured by the Professional Fulfillment Index (PFI) [11], and
changes in well-being [12]. The DASS-21 is a validated
instrument with scales that correlate well with other measures
of depression, anxiety, and stress. Due to the PFI questionnaire
structure, burnout was only assessed among HCWs.
Self-reported changes in well-being comparing current to
prepandemic status were assessed in five domains (overall,
financial, physical, mental, and social) by the question “ To what
extent have COVID-19—related work/life changes impacted
your well-being?’ using a4-point scale from “much worse” to
“much better/somewhat better.”

Statistical Analyses

We contrasted the proportions or means of outcomes between
faculty and staff and thosein different clinical settings. Wethen
conducted univariable and multivariable Poisson regression
with robust sandwich estimators to examine personal and work
factors associated with six mental health and well-being
outcomes described above: stress, anxiety, depression, burnout,
work exhaustion, and changes in well-being.

In conducting these analyses, we selected 10 a priori potential
personal and work factors as independent variables for
multivariable analysis (supervisor support, clinical work, staff
[versus faculty or postdoctoral fellow], exposure to people [or
patientsfor clinicians] with adiagnosisof COVID-19, age, sex,
race, annual household income, children aged under 18 years
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living at home, and composite stressor count). Results were
expressed as prevalenceratios (PRs) with 95% Cl s. Independent
variables were dichotomized at the median scores or at relevant
cut-points for ordinal variables. We categorized race and
ethnicity as “underrepresented groups’ (those identifying as
Black/African American, Native American, Hawaiian/Pacific
Islander, or Hispanic) and “Other.” The significance level was
set at .05 and hypothesistestsweretwo-sided. All analyseswere
performed with R statistical software (Version 4.0.0; R
Foundation for Statistical Computing) [13] and R studio
(Version 1.2.504) [14].

Patient and Public I nvolvement

The survey was developed in collaboration with the university
human resources department and the empl oyee wel Iness director
to ensure sensitivity to current issues and to address emerging
concerns about employee wellness during the pandemic
response. Initial survey results have been shared with university
leadersto highlight the mental health needs of employees. Study

Figure 1. Survey response flowchart.
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results are driving plans to communicate broadly with faculty,
staff, and trainees to highlight mental health challenges faced
by our workforce and to better publicize and encourage
employees to utilize available mental health resources.

Results

Email invitations were sent to all benefits-eligible university
faculty, staff, and postdoctoral scholars (N=16,238). In total,
5706 responses were received (Figure 1); there were 5569
unique responses after the exclusion of 137 responses with a
duplicate self-generated identifier that allows anonymous
longitudinal follow-up. Of the remaining surveys, 19 were
excluded for missing status as faculty, staff, or postdoctoral
scholar, leaving 5550 surveys for analysis (870 faculty, 4470
staff, and 210 postdoctoral fellows). The overall response rate
was 34.3% for unique surveys. Response rates were higher for
staff than for faculty (40% versus 19.7%).

Completed
n=5706
Duplicates
n=137
Did not answer
L faculty/postdoc/staff
n=19
5550
I I 1
Faculty Postdoc Staff
n=870 n=210 n=4470
Clinical Clinical Clinical
n=293 n=7 n=610
Nonclinical Monclinical Nonclinical
n=572 n=203 n=3860

Table 1 compares demographics, work factors, and outcomes
between faculty, staff, and postdoctoral fellows. Overall, 34.3%
of faculty and 13.6% of staff reported working on-sitein clinical
operations while a majority of the faculty (60.6%) and staff
(76.5%) were working from home. Smaller numbers worked
on-site in nonclinical roles and few were not working. A
majority of faculty (50.4%) reported that their workload
increased after the COV1D-19 workplace changes, as compared
to 40.4% of staff and 21% of postdoctoral fellows. Overall, a
majority of respondents reported being stressed (more than “a
little bit”) about personal finances, keeping their jobs, and about
themselves or friends or family becoming infected. Of those
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with children at home, amajority reported feeling stressed about
homeschooling; most of those providing care to older relatives
reported stress about their care. Distributions of most perceived
stressors were significantly different across the faculty, staff,
and postdoctoral fellows, with postdoctoral fellows more
frequently reporting stress about childcare, homeschooling, and
access to food and essential supplies. Faculty, staff, and
postdoctoral fellowsall reported ahigh prevalence of worsened
overal well-being (58.3%) related to COVID-19 work or life
changes. Moderate to high levels of stress were reported by
13%, anxiety by 13%, depression by 15.9%, and high work
exhaustion by 43%.
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Table 1. Comparison of demographics, personal factors, work factors, and outcomes between faculty, staff, and postdoctoral fellows®

Faculty (n=870) Staff (n=4470) Postdoctoral fel- Total (N=5550) P value

lows (n=210)
Personal and family factors
Age above 40 years, n (%) 624 (72.0) 2652 (59.5) 22 (10.5) 3298 (59.6) <.001
Gender, n (%) <.001
Male 333(38.4) 772 (17.3) 77 (37.0) 1182 (21.4) N/AP
Female 523 (60.3) 3624 (81.3) 127 (61.1) 4274 (77.3) N/A
Gender diverse 4(0.5) 18(0.4) 2(1.0) 24 (0.4) N/A
Prefer not to say 8(0.9) 41 (0.9) 2(1.0 51 (0.9) N/A
Underrepresented groups®, n (%) 68 (7.9) 482 (10.8) 26 (12.4) 576 (10.4) 02
Annual household income <$70,000, n (%) 68 (8.2) 1551 (36.5) 133 (64.3) 1752 (33.2) <.001
Living alone, n (%) 111 (12.8) 645 (14.5) 62 (29.8) 818 (14.8) <.001
Two adults in health care with children, n (%) 68 (7.8) 58 (1.3) 2(1.0) 128 (2.3) <.001
Stressed about childcared, n (%) 193 (46.5) 652 (36.7) 26 (53.1) 871 (38.9) <.001
Stressed about home schooling®, n (%) 216 (61.7) 846 (56.8) 22 (84.6) 1084 (58.1)  .006
Stressed about relatives, n (%) 87 (73.7) 560 (75.9) 12 (75.0) 659 (75.6) .88
Stressed about essential supplies, n (%) 199 (23.0) 1341 (30.2) 77 (36.7) 1617 (29.3) <.001
Stressed about being infected, n (%) 491 (56.5) 2556 (57.5) 101 (48.1) 3148 (57.0) .03
Stressed about friends or family getting infected, n (%) 665 (76.7) 3347 (75.2) 130 (61.9) 4142 (75.0) <.001
Stressed about keeping job, n (%) 288 (33.3) 2786 (62.6) 116 (55.5) 3190 (57.8) <.001
Stressed about personal finances, n (%) 422 (49.2) 2698 (60.8) 110 (53.1) 3230 (58.7) <.001
Number of stressors, mean (SD) 29(1.9) 3.3(1.9) 2.8(1.8) 3.2(1.9) <.001
Any exposure to COVID-19, n (%) 142 (16.3) 272 (6.1) 11(5.2) 425 (7.7) <.001
Work factors
Current work, n (%) <.001
Working onsite, clinical operations 298 (34.3) 610 (13.6) 7(3.3) 915 (16.5) N/A
Working onsite, nonclinical operations 33(3.8) 339 (7.6) 18 (8.6) 390 (7.0) N/A
Working at home 527 (60.6) 3421 (76.5) 183(87.1) 4131 (74.4) N/A
Not working 12 (1.4) 100 (2.2) 2(1.0) 114 (2.1) N/A
Supervisor support scale (range 1-5), mean (SD) 25(1.0) 22(1.1) 23(1.1) 23(1.1) <.001
Increased workload since COVID-19 restrictions began, n 426 (50.4) 1747 (40.4) 43 (21.0) 2216 (41.2) <.001
(%)
Outcomes
Worse overall well-being due to COVID-19-related work 588 (67.8) 2490 (56.2) 130 (62.2) 3208 (58.3) <.001
or life changes, n (%)
Worse financial well-being due to COVID-19-related work 381 (43.9) 1291 (29.1) 60 (28.6) 1732 (31.4) <.001
or life changes, n (%)
Worse physical well-being due to COVID-19-related work 387 (44.6) 1938 (43.7) 88 (41.9) 2413 (43.8) 77
or life changes, n (%)
Worse mental well-being due to COVID-19-related work 604 (69.7) 3027 (68.1) 142 (67.6) 3773 (68.4) .63
or life changes, n (%)
Worse social well-being due to COVID-19-related work or 703 (81.2) 3482 (78.5) 168 (80.4) 4353 (79.0) .18
life changes, n (%)
Mean well-being score, mean (SD) 2.3(0.5) 2.4(0.5) 2.4(0.5) 2.4 (0.5) <.001
hittp://www.jmir.org/2020/8/e21366/ JMed Internet Res 2020 | vol. 22 | iss. 8| 21366 | p. 4
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Faculty (n=870) Staff (n=4470)

Postdoctoral fel-  Total (N=5550) P value

lows (n=210)
Moderate to high depression (DASS), n (%) 133 (15.9) 676 (15.7) 39 (19.5) 848 (15.9) 36
Moderate to high anxiety (DASS), n (%) 83 (10.0) 582 (13.5) 30 (14.9) 695 (13.0) .02
Moderate to high stress (DASS), n (%) 105 (12.6) 552 (12.7) 39 (20.0) 696 (13.0) 01
High work exhaustion, n (%) 419 (49.7) 1783 (41.3) 105 (51.2) 2307 (43.0) <.001

8Mlissing valuesfor each variable (range 0%-4.8%) were omitted from percentage cal cul ations. Percentages may not total 100 dueto rounding. Categorical
variables are displayed as n (%), while continuous variables are displayed as mean (SD). The chi-square test was used for categorical variables, while

analysis of variance was used for continuous variables.
BN/A: not applicable.

CUnderrepresented groups were those identifying as Black/African American, Native American, Hawaiian/Pacific | slander, or Hispanic.

dPercentag&s are among those with children only.
CPercentages are anong those with children above preschool age only.
fPercentag% are among those with elderly parents or relatives only.

Multivariable analyses of associations between these outcomes
and a common set of work and personal factors among all
respondents showed that three factors were statistically
significantly associated with a higher prevalence of al five
outcomes (Table 2, univariable analyses in Multimedia
Appendix 2): poor supervisor support, a higher number of
family/home stressors, and age <40 years. Working on-site in
clinical operationswas associated with higher anxiety and lower
mean well-being; being a staff member (rather than faculty or
postdoctoral fellow) was associated with better well-being and
lower prevalence of stress and work exhaustion. Reported

exposureto COVID-19 (diagnosisin self or family, or exposure
to someone likely to have COVID-19) was associated with
higher stress, anxiety, depression, and work exhaustion. A
household income of <$70,000 was associated with a higher
prevalence of stress, anxiety, and depression. Women were
more likely to report experiencing anxiety, work exhaustion,
and decreased well-being. Unanticipated protective factorswere
also notable: having children at home was associated with a
lower prevalence of anxiety and depression, and
underrepresented racial/ethnic groupswerelesslikely to report
stress, depression, or decreased well-being.

Table 2. Multivariate associations between personal factors, work factors, and well-being among al participants (N=5550).

Variable Moderate to high Moderate to high Moderate to high de- Highwork exhaus- Decreased overall
stress (DASS), PR anxiety (DASS), PR pression (DASS), PR tion, PR (95% CI)  well-being, PR
(95% ClI)2 (95% Cl) (95% Cl) (95% Cl)
Age>40 years 0.46 (0.40-0.54) 0.53 (0.46-0.62) 0.49 (0.43-0.56) 0.67 (0.63-0.72) 0.89 (0.86-0.93)
Female 1.16 (0.96-1.40) 1.36 (1.11-1.67) 0.94 (0.81-1.11) 1.18 (1.08-1.28) 1.06 (1.00-1.12)
Underrepresented groupsb 0.79 (0.62-1.02) 0.99 (0.79-1.24) 0.74 (0.59-0.93) 0.92 (0.83-1.02) 0.91 (0.84-0.98)

Annual household income <$70,000
Children <18 years old living at

home

High number of stressors®

Staff versusfaculty and postdoctoral

fellows

Exposure to coronavirus disease

Clinical

1.24 (1.06-1.44)
0.96 (0.83-1.12)

2.17 (1.86-2.54)

0.81 (0.68-0.97)

1.48 (1.19-1.84)
0.92 (0.76-1.11)
1.58 (1.37-1.83)

1.43 (1.22-1.67)
0.85 (0.73-0.99)

2.18 (1.86-2.56)

1.09 (0.89-1.33)

1.37 (1.09-1.73)
1.21 (1.01-1.45)
1.40 (1.21-1.62)

1.39 (1.21-1.59)
0.75 (0.65-0.86)

151 (1.32-1.72)

0.94 (0.80-1.11)

1.28 (1.03-1.59)
0.98 (0.82-1.16)
1.69 (1.48-1.92)

0.94 (0.87-1.00)
1.01 (0.94-1.07)

1.37 (1.29-1.46)

0.85 (0.79-0.92)

1.24 (1.13-1.36)
1.01 (0.93-1.10)
1.54 (1.44-1.64)

0.97 (0.93-1.02)
0.98 (0.94-1.03)

1.43 (1.37-1.50)

0.90 (0.85-0.95)

1.04 (0.97-1.12)
1.18 (1.12-1.24)
1.11 (1.07-1.16)

Poor supervisor support®

Prevalence ratios (PRs) and 95% Cls were calculated using Poisson regression models.

bUnderrepreﬁented groups were those identifying as Black/African American, Native American, Hawaiian/Pacific |slander, or Hispanic.
A high number of stressors was defined as a composite stress score >3 (median).

dPoor supervisor support was defined as a supervisor support scale score >2 (median).

A comparison of outcomes between faculty and staff working
in clinical settingsis shown in Table 3 (univariable analysesin
Multimedia Appendix 3). Those working in high-risk settings
(intensive care unit, emergency room, or performing procedures

http://www.jmir.org/2020/8/e21366/

likely to generate respiratory aerosols) were morelikely to report
caring for patients with COVID-19 and experiencing an
increased workload since COVID-19 restrictions began, had a
worse mean score on changes in well-being, and were more
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likely to report moderate to high stress and depression, high
work exhaustion, and burnout. M ultivariable analysis of faculty
and staff working in clinical operations showed that caring for
patients who had COVID-19 was associated with a higher
prevalence of stress, anxiety, burnout, and work exhaustion
(Table 4). High-risk clinical work (intensive care unit,
emergency department, aerosol-generating procedures) showed

Evanoff et al

similar, abeit wesker associations with these outcomes in
multivariable analysis (data not shown). There were no
statistically significant differences between clinically active
staff and faculty for any outcome. Notably, low supervisor
support was strongly associated with all mental health and
well-being outcomes, and having ahigh number of family/home
stressors was associated with al outcomes except depression.

Table 3. Comparison of work factors and outcomes among all clinicians and between high-risk and non-high-risk clinical groups®

Factors and outcomes Not working in high-risk ~ Working in high-risk All clinicians P vaue
clinical settings (N=740)  clinical settings (N=175) (N=915)

Work factors
Contact with outpatients, n (%) 534 (72.2) 77 (44.0) 611 (66.8) <.001
Contact with inpatients, n (%) 143 (19.3) 112 (64.0) 255 (27.9) <.001
Working in an intensive care unit, n (%) 0(0.0) 68 (38.9) 68 (7.4) <.001
Working in the emergency room, n (%) 0(0.0) 51 (29.1) 51 (5.6) <.001
Performing procedures that create respiratory aerosols, n 0(0.0) 106 (60.6) 106 (11.6) <.001
(%)
Caring for patients with COV|I D-19° n (%) 123(16.8) 127 (73.8) 250 (27.6) <.001
Increased workload since COVID-19 restrictionsbegan,n 279 (38.0) 85 (49.4) 364 (40.2) .006
(%)
Supervisor support scale (range 1-5), mean (SD) 25(11) 24(11) 25(11) .50

QOutcomes
Worse overall well-being dueto COVID-19—related work 500 (67.9) 127 (73.0) 627 (68.9) .20
or life changes, n (%)
Worse financia well-being dueto COVID-19—related work 313 (42.6) 107 (61.5) 420 (46.2) <.001
or life changes, n (%)
Worse physical well-being due to COVID-19—+elated work 339 (46.1) 100 (57.1) 439 (48.2) .009
or life changes, n (%)
Worse mental well-being due to COVID-19—+elated work 564 (76.5) 141 (81.0) 705 (77.4) .20
or life changes, n (%)
Worse socia well-being due to COVID-19—elated work or 629 (85.7) 149 (85.1) 778 (85.6) .85
life changes, n (%)
Mean well-being score, mean (SD) 22(0.4) 2.1(0.5) 22(0.5) .001
Moderate to high depression (DASS), n (%) 108 (15.1) 37 (21.6) 145 (16.4) .04
Moderate to high anxiety (DASS), n (%) 125 (17.6) 27 (15.8) 152 (17.2) 58
Moderate to high stress (DASS), n (%) 93(13.0) 35(20.3) 128 (14.5) .01
High work exhaustion, n (%) 342 (46.8) 105 (60.7) 447 (49.5) .001
High overal burnout, n (%) 233 (32.0) 74 (42.8) 307 (34.0) .007

#The high-risk group reported working in an emergency room, intensive care unit, or performing procedures generating respiratory aerosols. Missing
vaues for each variable (range 0%-3.5%) were omitted from percentage calculations. Percentages may not total 100 due to rounding. Categorical
variables are displayed as n (%), while continuous variables are displayed as mean (SD). A chi-square test was used for categorical variables, while a
t test was used for continuous variables.

bCoOVID-19: coronavirus disease.
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Table 4. Multivariate associations between personal factors, work factors, and well-being among participants doing clinical work (N=915)2.

Variable Moderate to Moderate to Moderate to High overall Highwork ex-  Decreased over-
high stress high anxiety high depression  burnout, PR haustion, PR al well-being,
(DASS), PR (DASS), PR (DASS), PR (95% ClI) (95% ClI) PR (95% ClI)
(95% CI) (95% CI) (95% CI)
Age >40 years 0.56(0.39-0.81) 0.73(0.53-1.00) 0.60(0.43-0.84) 0.77(0.64-0.93) 0.81(0.71-0.93) 0.89(0.82-0.96)
Female 1.26(0.79-2.00) 1.47(0.90-2.39) 1.19(0.77-1.85) 1.18(0.92-1.51) 1.20(0.99-1.45) 1.08(0.97-1.20)
Underrepresented groupsb 0.56(0.32-0.98) 0.74(0.46-1.20) 0.60(0.35-1.05) 0.66(0.46-0.94) 0.96(0.78-1.20) 0.90(0.78-1.04)
Annual household income <$70,000 165(1.11-247) 159(1.11-2.29) 1.46(1.02-2.11) 1.13(0.89-1.44) 0.85(0.72-1.01) 0.91(0.82-1.01)
Children <18 yearsold living at home  0.97(0.68-1.38) 1.07(0.78-1.47) 0.91(0.66-1.26) 1.09(0.90-1.32) 1.06(0.92-1.21) 0.90(0.83-0.98)
High number of stressors® 192(1.29-2.86) 1.76(1.22-253) 1.23(0.88-1.70) 1.47(1.20-1.81) 1.33(1.15-1.54) 1.27(1.16-1.39)
Staff 0.97(0.64-1.46) 1.51(0.97-2.35) 1.10(0.74-1.64) 0.88(0.71-1.10) 1.11(0.95-1.31) 0.92(0.84-1.01)

Caring for patients with coronavirus
disease

Poor supervisor supportd

1.73(1.22-2.46) 1.60(1.14-2.23)

1.93(1.33-2.81) 1.69(1.22-2.35)

1.25(0.88-1.79) 1.38(114-167) 1.28(1.11-146) 0.99(0.91-1.09)

1.96(1.39-2.76) 1.99(161-247) 1.62(1.39-1.88) 1.16(1.06-1.26)

3Prevalence ratios (PRs) and 95% Cls were calculated using Poisson multiple regression.

bUnderrepresented groups were those identifying as Black/African American, Native American, Hawaiian/Pacific |slander, or Hispanic.
A high number of stressors was defined as a composite stress score >3 (median).

4Poor supervisor support was defined as a supervisor support scale score >2 (median).

Discussion

Principal Results

The EMPOWER study found a high prevalence of stress,
anxiety, depression, work exhaustion, burnout, and worsened
well-being among clinical and nonclinical university employees
surveyed approximately 4 to 5 weeks after work-from-home
policies were implemented for those performing work deemed
“nonessential” during the crisis phase of the pandemic. These
findings uniquely highlight the associations of health and
well-being with additional persona and work factors beyond
those addressed in existing studies of HCWSs during the
SARS-CoV-2 pandemic. Importantly, our study also reportson
workers outside of clinical medicine, whose health and
well-being has been minimally studied. A uniquefinding of this
study isthat thefactorswith the strongest consi stent associations
with all health and well-being outcomes in both clinical and
nonclinical workers were items from the FSSB-SF, a measure
of general perception of family-specific supervisory support
[9], and a sum of 8 stressors related to family/home life and
financial security. Perceived supervisor support for family isa
pathway through which employees develop perceptions of
organizational support [15], plays a major role influencing the
health and well-being of workers [16], and is associated with
reduction in work-family conflict, improved well-being, and
increased  job  satisfaction  [15,17]. Importantly,
family-supportive supervisor behavior can be modified by
employer policies and practices.

Limitations

Limitations of this study include its cross-sectional design, so
associations between potential risk factors and outcomes of
health and well-being may not be causal. In particular,
participants with poorer well-being might differentially report

http://www.jmir.org/2020/8/e21366/

supervisor behaviors. The overall response rate of 34.5% means
that the respondents may not be fully representative of all
university employees. Faculty were less likely to participate
than were staff (19.7% versus 40%), and comparisons between
these groups should be interpreted with caution. For instance,
faculty weremorelikely to report increased workload and more
work exhaustion since the onset of the pandemic; thisdifference
may be due to differential reporting by faculty, or because
faculty were in fact busier and more exhausted and thus less
likely to respond. Since the survey was anonymous, our study
relies entirely on self-reported data. We studied employees of
one university, who may not be representative of other
workforces, including lower-paid workers. The St. Louisregion
was an early adopter of physical distancing and has had a later
peak of SARS-CoV-2 and a lower incidence of patients with
COVID-19 than some other areas of the United States.

Strengths of the study include its large size, examination of
employees who are not in health care, and evaluation of both
family/home stressors and workplace factors including
supervisor support. To our knowledge, thisisthefirst large US
study of multiple mental health and well-being outcomesrelated
to the pandemic outside of a HCW population. We are
conducting repeated surveys to track changes in individual
health and well-being over time, and to allow more robust causal
inferences.

Comparison With Prior Work

Our findings among clinical workers, both faculty (primarily
physicians) and staff (primarily nurses), are broadly consistent
with findingsfrom other cross-sectional studies of HCWs caring
for patients with COVID-19. A study of 1257 HCWsin China
used different instruments and found a higher prevalence of
depression and anxiety than seen in our study [2]. Their study
reported that HCWs directly involved in the care of patients
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with COVID-19 were at agreater risk of anxiety and depression,
similar to our findings of increased risks of stress, anxiety,
burnout, and work exhaustion. A study of 906 HCWs in
Singapore and India[18], using the DASS-21, found moderate
to severe stress in 3.8%, anxiety in 2.2%, and depression in
8.7%, much lower than the prevalence of 14.5%, 17.2%, and
16.4% seen in our study. Our finding that family/home stressors
and supervisor support for family-work balance were strongly
associated with mental health and well-being outcomes are
consistent with the findings of arecent review of psychological
reactions of HCWs during past epidemics [19]. Their analyses
showed that responsihilities of caring for family members and
lower household income were associated with poorer mental
health outcomes among HCWs. Although HCWs caring for
patientswith COV1D-19 had worse mental well-being than their
fellow faculty and staff, those working from home or on-sitein
nonclinical roles also had appreciable rates of poor outcomes.
Although we do not have baseline measures for the well-being
and mental health outcomesin our study, respondents described
altered well-being related to COVID-19—related work/life
changes, with 14.6% reporting “ much worse” and 68% reporting
“much worse” or “somewhat worse” mental well-being. These
findings are strikingly similar to those of an April 2020 poll by
the Kaiser Family Foundation. Among those who had not
experienced job or income loss, 15% reported major negative
impacts on their mental health from worry or stress over
coronavirus, and 54% reported some negative mental health
impacts [20]. Our findings are aso supported by results from
a recent national online survey conducted among US adults,
which compared responses in April 2020 to those from the
National Health Interview Survey in 2018 [21]. Thisstudy found
a higher prevalence of serious psychological distress (13.6%
versus 3.9%) in 2020, with younger age and lower income
predicting a higher prevalence of distress.

University staff and to some extent faculty are representative
of the larger nonclinical workforce that is undergoing uniquely
stressful circumstances that blur the boundaries between work
and family as people work from home, find it difficult to work
because their children’s schools and daycares are closed, or
worry about bringing an infection home to their families.
Although frontline HCWs are at uniquely high risk dueto their
work, our study shows that effects of family and home stresses
and of supervisor support play alarge role in their health and
well-being. Appreciation of these factors has been largely
missing from studies of risk factors for mental health and
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well-being among HCWs during this pandemic. These same
family and home stresses and supervisor support also influence
the health of the broader working population. As the pandemic
continuesin the months and perhaps yearsto come, our concern
over the mental health and well-being of HCWs must broaden
to include other worker groups as well.

There are many possibleinterventionsto address the health and
well-being of the clinical and nonclinical workforces. A
systematic review found that organizational and socia support,
clear communication, and having a sense of control were
protective factors for adverse mental health outcomes among
HCWs during prior epidemics [22]. Recent publications have
stressed the importance of robust organizational responses to
address the mental health and well-being of frontline HCWs
[6,23]. Many of these interventions should be applicable outside
of the health care setting. Although interventions aimed at
improving resilience among individual workers may lead to
improvements in burnout rates and other well-being measures,
organizational-level interventions that reduce perceived work
demands or increase resources are generally more effective [ 24].
Our data would suggest that organizations should explicitly
focus on improving supervisor support for work-family issues.
Evaluation of interventions training supervisors in
family-supportive behaviors, including a study in HCWs, have
suggested that such training is associated with improved reports
of physical health, job satisfaction, job engagement, and
decreased intent to leave the current job [ 25,26]. Future research
shouldincludelongitudinal studiesto follow mental well-being
over time, include more workers outside of health care to better
understand the effects on the broader popul ation, and test both
individual-level and institutional-level interventionsto mitigate
the effects of the pandemic on mental health.

Conclusions

Both health care and other workers have encountered worsened
mental health and well-being as a result of the SARS-CoV-2
pandemic. Employers, health care systems, and public health
agencies should begin interventions to improve mental health
and overall well-being among HCWsand the broader workforce.
In addition to traditional wellness interventions addressing
resilience and mental health issues among individual workers,
responses should include support for work/family balance and
other organizational changes to improve work conditions for
health care and other workers.
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