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Abstract

Objective: To evaluate relationships between coronavirus disease 2019 (COVID-19)erelated stress and
work intentions in a sample of US health care workers.
Patients and Methods: Between July 1 and December 31, 2020, health care workers were surveyed for
fear of viral exposure or transmission, COVID-19erelated anxiety or depression, work overload, burnout,
and intentions to reduce hours or leave their jobs.
Results: Among 20,665 respondents at 124 institutions (median organizational response rate, 34%),
intention to reduce hours was highest among nurses (33.7%; n¼776), physicians (31.4%; n¼2914), and
advanced practice providers (APPs; 28.9%; n¼608) while lowest among clerical staff (13.6%; n¼242) and
administrators (6.8%; n¼50; all P<.001). Burnout (odds ratio [OR], 2.15; 95% CI, 1.93 to 2.38), fear of
exposure, COVID-19erelated anxiety/depression, and workload were independently related to intent to
reduce work hours within 12 months (all P<.01). Intention to leave one’s practice within 2 years was
highest among nurses (40.0%; n¼921), APPs (33.0%; n¼694), other clinical staff (29.4%; n¼718), and
physicians (23.8%; n¼2204) while lowest among administrators (12.6%; n¼93; all P<.001). Burnout
(OR, 2.57; 95% CI, 2.29 to 2.88), fear of exposure, COVID-19erelated anxiety/depression, and workload
were predictors of intent to leave. Feeling valued by one’s organization was protective of reducing hours
(OR, 0.65; 95% CI, 0.59 to 0.72) and intending to leave (OR, 0.40; 95% CI, 0.36 to 0.45; all P<.01).
Conclusion: Approximately 1 in 3 physicians, APPs, and nurses surveyed intend to reduce work hours.
One in 5 physicians and 2 in 5 nurses intend to leave their practice altogether. Reducing burnout and
improving a sense of feeling valued may allow health care organizations to better maintain their workforces
postpandemic.
ª 2021 THEAUTHORS. PublishedbyElsevier Inc onbehalf ofMayoFoundation forMedical Education andResearch. This is anopenaccessarticle under
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T he coronavirus disease 2019 (COVID-
19) pandemic placed unprecedented
stresses on health care workers with

work overload, job insecurity, worries about
personal and family safety, and exposure to
patients dying at unaccustomed rates. Early re-
ports regarding physicians and/or nurses in
Wuhan, China,1,2 Israel,3 Italy,4,5 and the
United States6-9 reported high levels of anxi-
ety, depression, and/or sleep disturbances. A
single-institution study of frontline workers
found that 39% had symptoms of posttrau-
matic stress disorder, depression, and/or anxi-
ety.8 Still, there is scarce knowledge about the
consequences of COVID-19 for maintenance
of the health care workforce.

Unlike many previous crises, the COVID-19
pandemic has persisted for more than a year,
Mayo Clin Proc Inn Qual Out n XXX 2021;5(6):1165-1173 n https://
www.mcpiqojournal.org n ª 2021 THE AUTHORS. Published by Else
access article under the CC BY-NC-ND license (http://creativecommons
raising concerns about the impact of the
pandemic on occupational stress (burnout),
mental health (anxiety and depression), and
work intentions of US health care workers. A
study of physicians in 2017 demonstrated that
burnout is associated with higher rates of inten-
tion to reduce clinical effort, leave current
practice, or leavemedicine altogether.10 Longitu-
dinal studies have found that burnout among
physicians is associated with 1.5 to 2 times the
likelihood of leaving an organization within 2
years.11-14 It is estimated that turnover and
reduced clinical hours due to physician burnout
in the United States cost $4.6 billion annu-
ally.15,16 Nurses with symptoms of burnout
have been found to have greater absenteeism
and poor work performance.17 Stressful work
environments and burnout are among the top
doi.org/10.1016/j.mayocpiqo.2021.08.007
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5 reasons nurses give for leaving their jobs.18 It is
thus timely to studywork intentions of clinicians
aswe arewell into the second year of theCOVID-
19 pandemic.

The aim of our study is to evaluate the
work intentions of US health care workers,
including physicians, advanced practice pro-
viders (APPs), nurses, and other clinical role
types, along with clerical workers, house-
keepers, and administrators. We hypothesized
that stress, burnout, and the factors that could
lead to them (anxiety and depressive symp-
toms, fear of exposure or transmission, and
work overload) would be associated with
greater intention to reduce work hours or leave
current practice. Additionally, we sought to
determine factors associated with lower rates
of intention to reduce hours or leave, including
feeling valued by one’s organization, and an
enhanced sense of meaning and purpose.
METHODS

Study Design and Participants
The Coping With COVID study has been
described in detail elsewhere.9 In brief, a sur-
vey of health care workers in both clinical
and nonclinical roles was administered by
multiple health care organizations across 30
states in both rural and urban settings at no
cost beginning April 2020. Approximately
100 organizations, many of which had previ-
ously worked on well-being initiatives with
the American Medical Association, were
initially invited to participate. Others learned
of the survey through American Medical Asso-
ciation news stories or academic presentations.
Registration was available at a publicly avail-
able website and open to any organization
with more than 100 physicians. The current
study includes data collected between July 1,
2020, and December 31, 2020.

Resident physicians were excluded from
this analysis because their clinical hours and
likelihood of leaving current practice are
largely determined by progression through
their training program. The APPs, including
nurse practitioners and physician assistants,
were included; these are clinicians who prac-
tice alongside physicians, with more limited
training and oftentimes with a more limited
scope of care. Prior articles have addressed
2373 physicians surveyed April 4 to May 27,
Mayo Clin Proc Inn Qual Out n XXX 2021;5(
2020,9 and 20,947 health care workers sur-
veyed between May and October 202019 but
have not addressed intent to leave or reduce
work hours, questions that were added to
our survey June 24, 2020.

Each institution determined the frequency
of reminder emails. Responses were returned
to a databank at Forward Health Group, in
Madison, Wisconsin. The Hennepin Health-
care Institutional Review Board (IRB) and the
University of Illinois-Chicago IRB both
deemed this study a quality improvement/pro-
gram evaluation project that was exempt from
IRB requirements.

Survey
The Coping With COVID survey, reported
elsewhere,9 includes demographic items
(race/ethnicity, sex, years in practice, outpa-
tient vs inpatient physician, and work role)
and single-item questions on overall stress
(referred to as COVID stress), burnout, fear
of infection and transmission, perceived anxi-
ety or depression, work overload, sense of
meaning and purpose, and feeling valued by
one’s organization. These are included in the
Supplemental Appendix (available online at
https://mcpiqojournal.org) and were scored
on 5-point scales with the top 2 categories
considered as “high stress” or “high fear.”

Burnout was assessed using the Mini Z
single-item burnout measure, which has been
validated against the emotional exhaustion sub-
scale of the Maslach Burnout Inventory.20-22

Construct validity was assessed with internal
consistency measures and with correlations
with the validated burnout score. Items from
a previous national physician survey10 were
modified for use to assess work intentions as
follows: “What is the likelihood that you will
reduce the number of hours you devote to clin-
ical care over the next 12 months?” and “What
is the likelihood that you would leave your
practice within 2 years?,” with response options
of “none,” “slight,” “moderate,” “likely,” and
“definitely.” Responses of “moderately," “likely,”
and “definitely” were considered likely to
reduce hours or leave practice. This is concor-
dant with definitions used in many,11,23,24

although not all,10 prior articles.
The COVID-19 load was measured by the

daily new cases per 100,000 people (7-day
moving average) per organization location by
6):1165-1173 n https://doi.org/10.1016/j.mayocpiqo.2021.08.007
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TABLE 1. Personal and Professional Characteristics of Responding Health Care
Workers

Personal Characteristic N¼20,665 %

Race/ethnicity
Prefer not to answer 2475 12.0
White/Caucasian 14,431 69.8
Hispanic/Latino 681 3.30
Black/African American 422 2.0
Native American or American Indian 54 0.3
Asian/Pacific Islander 2245 10.9
Other (please specify) 357 1.7

Sex

Prefer not to answer 1730 8.4
Male 6408 31.0
Female 12,484 60.4
Nonbinary/third gender 43 0.2

Years in practice

1-5 4320 20.9
6-10 3639 17.6
11-15 3017 14.6
16-20 2285 11.1
<20 5552 26.9
APP 1852 9.0

Setting

Missing 3415 16.5
Inpatient 9109 44.1
Outpatient 8141 39.4

Role type grouping

Physicians (nonresident) 9266 44.84
APP 2101 10.17
Nurses 2302 11.14
Other clinical (therapists, laboratory

technicians, medical assistants, nursing
assistants)

2445 11.83

Clerical roles (receptionist/scheduler) 1778 8.60
Administrators (finance, information

technology, researcher)
738 3.57

Housekeeping/food service 110 0.53
Other 1925 9.32

APP, advanced practice provider.

COVID STRESS AND WORK INTENTIONS
county obtained from July 1 to December 31,
2020.25

Statistical Analyses
Initially, descriptive statistics were run on all
variables, and missing data were analyzed for
MAR/MCAR (missing at random vs missing
completely at random). A 2-level (respondents
nested in organizations) multiple logistic
regression analysis was performed on the sub-
sample of physicians, APPs, and nurses
(n¼11,306) to identify variables associated
with intent to reduce clinical work in the
next 12 months and/or leave their current
practice position in the next 24 months. We
used mixed-effects logistic regression for
modeling observations in the same organiza-
tions because they share common cluster-
level random effects. Variables measured on
4-point Likert scales were treated as binary,
with responses of “moderately” and “to a great
extent” considered positive. Three adjusting
covariates were also included in the models:
(1) COVID-19 load, described previously,
was treated as a continuous variable; (2) sex,
as a binary variable, to use only males and fe-
males; and (3) a binary variable for persons of
color, including African Americans, Latinx,
Asian, Native American, and those endorsing
“other” vs Caucasian. Analyses were per-
formed using Stata, version 17 (StataCorp;
2021).

RESULTS
A total of 3% missing data for the entire sam-
ple was detected. Based on Little’s test for
MCAR26 on the outcome and predictor vari-
ables, we were able to accept the assumption
of MCAR (missing completely at random) in
the data; c2¼35.46 (df¼26); P¼.1019. Due
to MCAR and the large sample size, imputa-
tion was not considered and listwise deletion
was used.

The median organizational response rate
was 34%. The demographic characteristics of
health care workers in our sample of 124 insti-
tutions are shown in Table 1. Of the 20,665 re-
spondents, 60.41% (n¼12,484) were women
and 31.01% (n¼6408) were men, with
8.37% (n¼1730) preferring not to identify
sex and 0.21% (n¼43) identifying as nonbi-
nary. Race/ethnicity distribution was 69.83%
(n¼14,431) white, 10.86% (n¼2245) Asian/
Mayo Clin Proc Inn Qual Out n XXX 2021;5(6):1165-1173 n https://
www.mcpiqojournal.org
Pacific Islander, 2.04% (n¼422) black, 3.3%
(n¼681) Hispanic, and 11.98% (n¼2475)
preferring not to identify their race or ethnicity.
Physicians represented 44.84% (n¼9266) of
respondents; nurses, 11.14% (n¼2302);
APPs, 10.17% (n¼2101); other clinical roles
such as medical and nursing assistants, social
workers, respiratory therapists, and physical
therapists, 11.83% (n¼2445); and administra-
tors, 3.57% (n¼738); with a small proportion
doi.org/10.1016/j.mayocpiqo.2021.08.007 1167
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represented by housekeeping and food service
(0.53%; n¼110).

Rates of high stress, fear of exposure of self
or family, increased anxiety/depression related
to COVID-19, high workload, feeling burned
out, feeling valued by one’s organization, and
feeling an enhanced sense of purpose by being
a part of the COVID-19 response by role type
are reported in Table 2. Burnout was reported
in 48% (4438/9266) of physicians and 63%
(1451/2301) of nurses. Forty-three percent
(1001/2301) of nurses described anxiety or
depression, and 56% (n¼1288) noted work
overload. Feeling valued, a burnout miti-
gator,9,19 was present about half the time,
though in some groups it was closer to one
third.

Work plans of surveyed health care
workers are portrayed in Figure 1.

With respect to the likelihood of reducing
clinical work hours in the next 12 months,
33.7% (776/2301) of nurses, 31.4% (2914/
9266) of physicians, 28.9% (608/2101) of
APPs, 13.6% (242/1778) in clerical roles,
and 6.8% (50/738) of administrators reported
it was “moderately,” “likely,” or “definite” that
they would reduce work hours in the next 12
months.

With respect to the likelihood of leaving
current practice in the next 24 months,
40.0% (921/2301) of nurses, 33.0% (694/
2101) of APPs, 23.8% (2204/9266) of physi-
cians, 21.3% (379/1778) of those in clerical
roles, and 12.6% (93/738) of administrators
indicated it was “moderately,” “likely,” or “def-
inite” they would leave their current practice
within the next 2 years.

Multilevel Multivariable Analyses
In the multilevel (respondents nested within
organizations) multiple logistic regression
analysis for the subset of physicians, APPs,
and nurses, we sought to identify variables
associated with intent to reduce work hours
or leave current practice (Table 3). After
adjusting for COVID-19 exposure,2 respon-
dent race, sex, and years in practice, physi-
cians, APPs, and nurses who were burned
out (odds ratio [OR], 2.15; 95% CI, 1.93 to
2.38), in practice more than 20 years (OR,
1.60; 95% CI, 1.46 to 1.76), had greater fear
of exposure/transmission (OR, 1.29; 95% CI,
1.18 to 1.42), had high reported rates of
6):1165-1173 n https://doi.org/10.1016/j.mayocpiqo.2021.08.007
www.mcpiqojournal.org
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FIGURE 1. Work intentions of US health care workers by role and presence or absence of burnout (N¼20,665). APP, advanced
practice provider.

COVID STRESS AND WORK INTENTIONS
anxiety/depression (OR, 1.25; 95% CI, 1.13 to
1.39), or endorsed high or very high workload
(OR, 1.33; 95% CI, 1.20 to 1.47) had signifi-
cantly greater intentions to reduce work hours
in the next 12 months. In contrast, those who
felt highly valued by their organization (OR,
0.65; 95% CI, 0.59 to 0.72) were less likely
to intend to reduce work in the next 12
months.

Similarly, physicians, APPs, and nurses
who were in practice more than 20 years
(OR, 2.63; 95% CI, 2.37 to 2.91), burned
out (OR, 2.57; 95% CI, 2.29 to 2.88), had
high fear of exposure/transmission (OR,
1.16; 95% CI, 1.05 to 1.29), had high anxi-
ety/depression (OR, 1.32; 95% CI, 1.18 to
1.47), or endorsed high workload (OR, 1.23;
95% CI, 1.10 to 1.37) or COVID-related stress
(OR, 1.37; 95% CI, 1.22 to 1.53) were more
likely to intend to leave their practice within
the next 24 months. In contrast, those who
felt highly valued by their organization (OR,
0.40; 95% CI, 0.36 to 0.45) or a strong sense
of meaning and purpose in their work (OR,
0.85; 95% CI, 0.77 to 0.95) were less likely
Mayo Clin Proc Inn Qual Out n XXX 2021;5(6):1165-1173 n https://
www.mcpiqojournal.org
to intend to leave their practice within the
next 24 months (Table 3). As shown in
Figure 2, burnout and feeling valued are
both strongly related to work intentions, in
opposite directions.

COVID-19 load was not associated with
intention to reduce clinical hours or leave
the practice. Female workers (physicians,
APPs, or RNs) were significantly less likely to
intend to reduce hours or leave the practice,
whereas persons of color were significantly
less likely to leave the practice but not reduce
hours. The overall pseudo R2 or percent of
variance explained by the model to predict
intent to reduce work hours was 14%, and
for intent to leave practice, was 27%.

DISCUSSION
In this national study of 20,655 health care
workers across multiple role types, we found
that approximately one-third of physicians,
APPs, and nurses intend to reduce work hours
in the next 12 months. Furthermore, 1 of 5
physicians and 2 of 5 nurses are moderately
likely or higher to leave their current practice
doi.org/10.1016/j.mayocpiqo.2021.08.007 1169
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TABLE 3. Multivariable Multilevel Analysis of Predictor Variables for Intent to Reduce Work Hours or Leave the Current Practice in Subset of
Physicians, APPs, and Nurses

Intent to Reduce Hours (n¼11,306)
Organizations ¼ 124

Intent to Leave Practice (n¼11,306)
Organizations ¼ 124

OR

95% CI

P OR

95% CI

PLower Upper Lower Upper

Years
>20 1.60 1.46 1.76 <.01 2.63 2.37 2.91 <.01

Stress
High 1.23 1.11 1.36 <.01 1.37 1.22 1.53 <.01

Fear
High 1.29 1.18 1.42 <.01 1.16 1.05 1.29 <.01

Anxiety/depression
High 1.25 1.13 1.39 <.01 1.32 1.18 1.47 <.01

Workload
High 1.33 1.20 1.47 <.01 1.23 1.10 1.37 <.01

Burnout
High 2.15 1.93 2.38 <.01 2.57 2.29 2.88 <.01

Valued
High 0.65 0.59 0.72 <.01 0.40 0.36 0.45 <.01

Purpose
High 0.92 0.83 1.01 .08 0.85 0.77 0.95 <.01

People of color
People of color 0.97 0.87 1.09 .71 0.75 0.66 0.86 <.01

Sex
Female 0.90 0.82 0.99 .03 0.87 0.79 0.97 .01
COVID-19 load 0.99 0.99 1.00 .62 0.99 0.99 1.00 .62
McKelvey & Zavoina pseudo R2 0.14 0.27
Intraclass correlation coefficient 0.014 0.051

APP, advanced practice provider; COVID-19, coronavirus disease 2019; OR, odds ratio.

MAYO CLINIC PROCEEDINGS: INNOVATIONS, QUALITY & OUTCOMES

1170
within 2 years. Because multiple studies have
demonstrated that intent to leave among phy-
sicians correlates with actual departures,27-29

these findings are of concern. Costs of replac-
ing health care workers are also substantial.
Replacing a nurse may cost up to 1.2 to 1.3
times their annual salary.30,31 Replacing physi-
cians may cost $250,000 to more than $1.0
million per physician.15,23,32 The aggregate
cost of physicians reducing or cutting back
attributable to burnout alone is estimated at
$4.6 billion annually in the United States.15

Additional excessive health care costs are
borne by payers in the first year after patients
lose their primary care physicians for any
reason.16

Higher levels of burnout, stress, workload,
fear of infection, anxiety/depression due to
COVID-19, and years in practice are each
Mayo Clin Proc Inn Qual Out n XXX 2021;5(
associated with greater intention to reduce
work hours and leave one’s current practice.
In contrast, feeling highly valued by one’s or-
ganization is associated with lower such inten-
tions. To our surprise, COVID-19 load by
county was not associated with intent to
reduce work hours or leave current practice,
although individual exposure to COVID-19
was not determined in the current study.

Our findings have implications for the ad-
equacy of the US health care workforce.
Nurses, physicians, and APPs are at highest
risk for intention to reduce clinical work hours
or leave their current practice. Prior literature
has shown that approximately 25% to 35%
of physicians who express intention to leave
carry out that intention within 2 to 3
years.11,28,29 It would be challenging during
ordinary times and even more so were there
6):1165-1173 n https://doi.org/10.1016/j.mayocpiqo.2021.08.007
www.mcpiqojournal.org
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FIGURE 2. Relationship between burnout, feeling valued by one’s organi-
zation, and work intentions of US physicians, advanced practice providers
(APPs), and nurses (N ¼ 11,306). No burnout ¼ “enjoy my work, no
symptoms of burnout,” “under stress, less energy, but I don’t feel burned
out.” Yes burnout ¼ “beginning to burn out,” symptoms won’t go away,”
“completely burned out.” No “feeling valued” ¼ “not at all” or “some-
what.” Yes “feeling valued” ¼ “moderately” or “to a great extent.”
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to be further COVID-19 surges, if a substantial
portion of the 40.0% (921/2301) of nurses
and 23.8% (2204/9266) of physicians who
expressed an intention to leave left their
positions.

A recent post in the management sphere33

predicts a “tsunami” of workers leaving their
roles when the pandemic ends. In their sur-
vey of nonehealth care workers, one half
are seeking other jobs and 25% say they
will quit their jobs. They refer to this as
“pent-up turnover.” The US health care sys-
tem may face a similar workforce shortage
posteCOVID-19 due to such pent-up
intentions.

Our study provides health care leaders
guidance as they consider interventions to
improve workforce retention. To meet the
societal need for medical care in the future,
it will be necessary not only to train new
health care workers but also to address attri-
tion in the current health care workforce.34

A comprehensive approach by national pol-
icy makers and health care delivery institu-
tions will be necessary to address this
challenge.35-39 Here, we briefly mention po-
tential approaches for some of the key fac-
tors associated with intent to reduce hours
or leave.

1. Stress and burnout: leaders can focus on
providing adequate personal protective
equipmen, creating supportive environ-
ments,40,41 ensuring access to confidential
services for mental health, and reducing
work overload through better team-
work.42-47 Applying a syst0ems approach
to interventions, aimed at improving orga-
nizational culture35,48 and practice effi-
ciency,45,49-52 will be most successful at
reducing burnout.

2. Feeling valued by one’s organization: this
was associated with less intent to reduce
hours or leave one’s job. Mechanisms to
enhance health care workers’ sense of value
are needed. Transparent communication,
support for child care, and rapid training
to support deployment to unfamiliar units
may demonstrate organizational apprecia-
tion to workers.53-56

Our cross-sectional study is subject to a
number of limitations, including inability to
determine cause and effect. The median
Mayo Clin Proc Inn Qual Out n XXX 2021;5(6):1165-1173 n https://
www.mcpiqojournal.org
organizational response rate was 34%. Test-
retest reliability is not known for the Coping
With COVID survey. Because organizations
surveyed their own health care workforces,
we do not have information on response rates
by role. Many survey items were single-item
measures that are typically not as robust psy-
chometrically as multi-item measures. We do
not know how many health care workers
who indicate an intent to cut back or leave
current practice will carry out these intentions.
Our sample is a convenience sample and to
the extent that it may be overrepresented by
organizations that had been active in address-
ing system factors that affect well-being pre-
pandemic, we may be underestimating the
scope of the problem with health care workers’
intent to leave or cut back. Finally, without a
measure of individual COVID-19 exposure,
we may be underestimating the impact of
exposure when we controlled for COVID-19
load.
doi.org/10.1016/j.mayocpiqo.2021.08.007 1171
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CONCLUSION
Approximately one-third of physicians of phy-
sicians and nurses intend to reduce work
hours in the next 12 months. Furthermore,
1 in 5 physicians and 2 in 5 nurses intend
to leave their current practice within 2 years.
If these clinicians follow through on these in-
tentions, this has significant implications for
the future health care workforce. Burnout,
workload, and COVID-19eassociated stresses
were associated with intent to reduce hours or
leave, whereas feeling valued was strongly
associated with lower odds of reducing hours
or leaving. Future research should investigate
whether addressing predictors of burnout
and emphasizing mitigators such as positive
organizational cultures and making workers
feel valued could avert a potential health care
workforce crisis in the wake of COVID-19.
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